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1. Introduction
1.1  Objectives & History

The WWF Water Risk Filter (WWF WRF) is a corporate- and portfolio-level screening and
prioritization tool for water-related risks. It is free-of-charge, web-based and spatially explicit. It
was first launched in 2012 and provides basin and operational risk assessments. The WWF WRF
served as a basis for the development of the WWF Biodiversity Risk Filter (WWF BRF), launched in
2023". By using global biodiversity and freshwater data, these two tools provide site- and industry-
specific assessments of water and biodiversity-related Physical Risks, Regulatory Deficiency Risks
and Reputational Risks. Such detailed risk assessments help companies and financial institutions
prioritize contextual responses and inform biodiversity- and water-related stewardship strategies
and target setting. Both tools are available through the WWEF Risk Filter Suite (WWF RFS), a shared
platform where users enter site-specific company data once to assess both biodiversity- and

water-related risks.

The current version of the WWF WRF tool consists of two key modules. The Explore Module is a
collection of spatially explicit maps of the current and future water risks. The Assess Module
contains a tailored Physical, Regulatory Deficiency and Reputational Risk assessment at the site-
level based on site-specific company and/or supply chain data uploaded by users.

A third module, the Act Module, is currently under development. The module will provide
corporate-level recommendations as pathways to address risk identified in previous modules. The
third and latest tool released in September 2026, the WWF Place-based Impact Estimator (PIE)?,
represent a first step for companies to start acting on risks. Find out more about PIE in the
Interpretation Guidance3.

If you are a new WWF WRF user, this document provides the necessary information to understand
and make use of the current WWF RFS v3.0 available online, along with documents such as the 101
Guidance*and the WWF WRF Interpretation Guidance®. Additional documents may provide further
support on specific topics, such as the WWF WRF Indicator Documentation®, the RFS Guidance on
Location Data’, and the RFS Guidance on Aggregation®. In case you are an old WWF RFS user,
please note that the latest data updates involved changes in underlying datasets and, therefore,
outputs of both versions are not comparable nor suitable for risk change calculations. If you wish

T WWF (2026) 'WWF Biodiversity Risk Filter Methodology Documentation Version 3.0'
https.//doi.org/10.5281/zenodo.22275257
2 WWF (2026) ‘WWF Place-Based Impact Estimator Methodology Documentation Version 1.0’
https.//doi.org/10.5281/zen0do.22685713
3 WWEF (2026) ‘WWF Place-Based Impact Estimator Interpretation Guidance Version 1.0
https://doi.org/10.5281/zen0do.22686417
4+ WWEF (2026) "WWF Risk Filter Suite 101 Guidance Version 3.0" Attps.//doi.org/10.5281/zenodo.22278129
5 WWF (2026) 'WWF Water Risk Filter Interpretation Guidance Version 3.0’ https.//doi.org/10.5281/zen0do.22278104
6 WWF (2026) ‘WWF Water Risk Filter Indicator Documentation Version 3.0’ Attps.//doi.org/10.5281/zen0do.22275570

(

(

7 WWEF (2026) ‘WWEF Risk Filter Suite Guidance on Location Data Version 3.0’ Attps.//doi.org/10.5281/zenodo.22278416
8 WWF (2026) 'WWF Risk Filter Suite Guidance on Aggregation Version 3.0" https.//doi.org/10.5281/zen0do.22278496
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to get further details on the changes applied between the WWF RFS v2.0 and v3.0, please refer to
the WWF RFS Data Updates Documentation?®.

2. What are Water-related risks?

Water-related risks are unique for every asset in a company's portfolio and supply chain. Every
asset will have specific dependencies and impacts on nature depending on the type of activity
carried out (activity relevance). Each asset location (site) will also have a particular state of nature
that will vary due to both inherent differences across environment types and human activities
carried out at the site'®. The water-related risk for an asset is the combination of both factors
(Figure 1). For this reason, the WWF WRF risk assessment is based on an asset's geographic
location, which informs the site’s basin-related risks, as well as characteristics of its operating
nature (e.g. its reliance upon water, its water use performance given the nature of the
business/site), which informs the site’s operational-related risks. Without such site-specific water
information (i.e., data on the state of nature) and the company's asset-level data (i.e., location of
company sites, site activity, and site importance), it is difficult for companies and financial
institutions to fully understand their water-related risks and prioritize areas for action.

4 e
@0 Impacts and dependencies A “;, State of Nature )

Water resource status is extremely

Different industry activities are ) e
site-specific. In order to assess water

impacting water and depend on water-

h ) conditions at any site, one needs to
related ecosystem services to different .
degrees assess different aspects of water

\ / Qesources across the globe. /

Water risk values for
individual sites

To assess water risks, these two aspects need

to be combined: impacts and dependencies
for specific industry activities and the state of

\natu re at the site-level. /

Figure 1: Water-related risk assessment as a combination of the relevance of the industry activity carried out at each site
and the state of water resources (state of nature) at the site.

° WWF (2026) ‘WWF Risk Filter Suite Data Updates Documentation Version 3.0" Attps.//doi.org/10.5281/zenodo.22278388
O WWF (2026) ‘WWF Risk Filter Suite Glossary Version 3.0" Attps.//doi.org/10.5281/zenodo.22278527
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2.1 Basin Risk Assessment

2.1.1 WWF WRF Risk Types

The current version of the WWF WRF covers Physical, Regulatory Deficiency, and Reputational risks
relevant to water:

e Physical Risk: the potential for adverse consequences to a private sector actor and its
operations, value chain, and investments caused by its dependence on ecosystem services
to operate or thrive. It comprises the risk categories: 1) Water Availability, 2) Drought, 3)
Flooding, 4) Water Quality, 5) Water Accessibility, and 6) Ecosystem Services Status.
Physical Risks account for if water is too little, too much, unfit for use, and/or the
surrounding ecosystems are degraded, and in turn, negatively impacting water ecosystem
services.

o Regulatory Deficiency Risk: the potential for adverse consequences to a private sector
actor and its operations, value chain, and investments caused by the inadequacy of the
regulatory system in the jurisdictions within which it operates. This risk type has been
entirely developed by WWF & Legal Atlas' and comprises the risk categories: 1)
Application, 2) Scoping, 3) Rights, Access and Entitlements, 4) Institutions and Governance,
5) Management Instruments, 6) Subnational Water Law, 7) Offenses and Penalties, and 8)
Implementation.

e Reputational Risk: the potential for adverse consequences to a private sector actor and its
operations, value chain and investments caused by a negative perception of its impacts on
nature and people. Reputational risk represents stakeholders’ and local communities'
perceptions on whether companies conduct business sustainably or responsibly with
respect to water. It comprises the risk categories: 1) Pressures on Freshwater, 2)
Environmental Factors, and 3) Socioeconomic Factors.

2.1.2 WWF WRF Risk Hierarchy

In general, the WWF WREF follows a four-level hierarchy: 1) metric, 2) indicator, 3) risk category, 4)
risk type. This structure was put in place for the following reasons:

1. There is a general acceptance of broad “types” of corporate water risks: Physical,
Regulatory, Reputational and Market risk. The first three of these risk types are integrated
into the WWF WRF. In the WWF WRF, Regulatory Risk specifically refers to ‘Regulatory
Deficiency Risk’ as opposed to regulatory compliance risk. This classification of risks aligns
with the risk classification of the Taskforce on Nature-related Financial Disclosures
(TNFD)™? and the CEO Water Mandate' and helps to ensure consistency and aligned
approaches to water risk assessments.

" Wingard, J.V. et al. (2026) ‘'WWF Water Risk Filter: Legal Atlas Methods and Best Practices for Assessing Regulatory
Deficiency Risk. Legal Atlas and WWF." https://doi.org/ 10.13140/RG.2.2.32362.68808

"2TNFD The Taskforce on Nature-Related Financial Disclosures’ Attps./tnfd.global/

'3 CEO Water Mandate (2014) ‘Driving Harmonization of Water-Related Terminology' https.//ceowatermandate.org/wp-
content/uploads/2019/1 1/terminology.pdf
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1. The broad risk types (i.e., Physical, Regulatory Deficiency, and Reputational Risks) and the
general structure of the WWF WREF risk hierarchy are aligned with the WWF BRF, ensuring
consistency between water- and biodiversity-related risk assessments and offering users
of the WWF Risk Filter Suite a familiar approach between water and biodiversity.

2. Employing a hierarchical framework that consists of not only broad risk types, but more
specific risk categories (or sub-types), accomplishes three things:

i.  Ahierarchical structure enables more granular assessment within each broad risk
type. Dividing each risk type into categories allows users to assess different aspects
of water separately. For example, water Physical Risks comprise not only Water
Availability, but also Drought, Flooding, Water Quality, Water Accessibility, and
Ecosystem Services related risks. By dividing into these risk categories, users can
analyse these different dimensions of Physical Risk separately.

ii. Itallows a direct comparison of basin vs. operational risks of same type.

iii. Itallows for a different number of indicators per category as well as for indicators
to be added or removed in the risk categories while maintaining relative
consistency in the risk structure.

To assess the different aspects of water-related physical, regulatory deficiency and reputational
risk, the WWF WRF follows a four-level risk hierarchy. It breaks down the three risk types into 66
differentindicators (Table 1), covering aspects of water that may be (or may become) material risks
from a financial, environmental, or social perspective:

e Level 4, Metrics: comprises the raw global datasets that measure aspects of water and
freshwater ecosystems that may lead to water-related risks for companies and financial
institutions. The datasets powering the WWF WRF are predominantly based on freely
available external, peer-reviewed datasets. Within the WWF WRF, most indicators are
composed by a single metric or dataset, except for Pesticides (B4_6), Freshwater Habitat
Degradation (B15_2), and Freshwater Biodiversity (B16_1).

e Level 3, Indicators: groups together metrics to provide the lowest level risk information
available for users. Indicators are aggregated to standard assessment units and translated
to a risk value ranging from 1 to 5 (see WWF WWF WRF Indicator Documentation' for a
detailed description of each basin indicator). These indicators are reviewed and updated
either with new data or with a new indicator at least every 2 years, drawing upon the latest
research and best available data.

¢ Level 2, Risk categories: group the indicators into higher-level risk clusters with more direct
relevance to companies and financial institutions. The 66 indicators have been grouped
into 17 different risk categories (6 Physical Risk, 8 Regulatory Deficiency Risk, and 3
Reputational Risk.

e Level 1, Risk types: combine the risk categories into the broader risk types (Physical,
Regulatory Deficiency and Reputational Risks).

4 WWF (2026) ‘WWF Water Risk Filter Indicator Documentation Version 3.0' Attps.//doi.org/10.5281/zenodo.22275570
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Table 1: Four-level hierarchy of the WWF WRF basin risk assessment framework.

1. Water
Availability

2. Drought
3. Flooding

4. Water Quality

5. Water
Accessibility

6. Ecosystem
Services Status

7. Application

8. Scoping

9. Rights, Access
and Entitlements

10. Institutions
and Governance

11. Management
Instruments

12. Subnational
Water Law

13. Offenses and
Penalties

14.
Implementation

B1_1
B1.2
B1_3
B1_4
B2_1
B2_2
B3_1
B3.2
B4_1
B4_2
B4_3
B4_4
B4.5
B4_6

B4 7
B4 8
B4.9
B5_1
B5_2
B6_1
B6_2
B6_3
B6_4
B6_5
B7._1
B7.2
B8_1
B8 2
B8 3
B8 4
B8_5
B8_6
B8_7
B8_8
B8_9
B9_1
B9 2
B9_3
B9_4
B10_1
B10_2
B10_3
B11_1
B11_2
B11_3
B11.4
B11.5
B11_6
B11_7
B12_1
B12_2
B13_1
B13_2
B13_3
B14._1

B14_2

Water Depletion

Baseline Water Stress
Freshwater Quantity Target
Groundwater

Long-term Drought
Short-term Drought

Flood Occurrence

Flood Hazard

Coastal Eutrophication Potential
Nitrate-Nitrite Concentration
Periphyton Growth Potential
Biological Oxygen Demand
Pathogens

Pesticides

Chemicals

Plastics

Salinity

Access to Basic Safe Drinking Water
Access to Basic Sanitation
Forest Canopy Loss
Landslides

Invasive Species
Desertification

River Fragmentation

Status of IWRM Water Policy

IWRM Policy Statement in Law

Definition of Freshwater Resources

Definition of Groundwater

Definition of Wastewater

Definition of Environmental Water

Definition of Wetlands

Definition of Basin, Watershed, or Catchment
Definition of Riparian Zone

Definition of Potable Water

Definition of Water Pollution

Constitutional Right to Clean and Healthy Environment
Access to Water Supply and Sanitation Infrastructure
Water Register

Infrastructure and Management

Water Resource Authority

Coordination among National Government Authorities
Public Participation

Monitoring Environmental Water Quality

Monitoring of Environmental Water Status

Water Catchment Management

Water Resource Management Plans

Enforceability of Water Resource Management Plans
Water-Related Disasters

Data Compilation and Sharing - National Level
Requirement to Meet National Standards
Coordination Among Local and National Authorities
Violation of Clean Water Standards

Violation of Wastewater Standards

Harm to Wetlands

Effective Policy Formulation

Respect for Institutions

. Pesticide Risk
. Pesticide Count

WWF WATER RISK FILTER



15. Pressures on
Freshwater

16.
Environmental
Factors

REPUTATIONAL

17.
Socioeconomic
Factors

B15_1

B15_2

B15_3

B16_1

B16_2
B16_3
B16_4
B17_1
B17_2
B17_3

Freshwater Explotation

Freshwater Habitat Degradation

Pollution

Freshwater Biodiversity

Wetlands of International Importance
Ecosystem Condition

Free Flowing Rivers

Water Conflicts

Labour/Human Rights

Financial Inequality

&7 | «ls WWF RISK FILTER SUITE

. River Extent Change
. Wetland Degradation
. River Fragmentation

FW  Biodiversity
Richness

FW  Biodiversity
Endemism

The risk value classification is consistent throughout all indicators, risk categories and risk types.
However, indicators' values are given as integers, while aggregated risk values (categories and
types) can have decimals:

Risk Indicators and risk types
1 Very low risk >1.0and <1.4 )
Very low risk
2 Low risk >1.4and <1.8
3 Medium risk >1.8and 2.2
Low risk
- 4 High risk >2.2and £2.6
. 5 Very high risk >2.6and <3.0
Medium risk
>3.0and <3.4
| >3.4and<3.8

Risk indicators, risk categories

B >38and<a
B >s2and<a6
B >2.6and<5.0

} High risk

} Very high risk

Note that the logic that underpins the water risk assessment is to evaluate average and recent
water risk conditions. In other words, it is looking at typical conditions with a bias towards
more recent circumstances. Conversely, while datasets are updated on a regular basis, the
WWEF WRF it is not intended to provide an assessment of real-time water risk conditions.

Coverage of industry activities

The WWF RFS provides assessments for 25 industry activities, encompassing the full spectrum of

activities grouped into coherent categories. Therefore, the WWF RFS can be applied by companies

from all industry activities and to a broad portfolio of companies.

The WWF RFS industry activities were defined based on a harmonised list of different standard
industry classifications (GICS, NACE, ENCORE)'>, which were then narrowed-down to this list of 25

5 United Nations (2008) ‘International Standard Industrial Classification of All Economic Activities (ISIC), Revision 4’
https.//unstats.un.org/unsad/classifications/ISIC/revision

WWF WATER RISK FILTER
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WWF RFS industry activities. In some cases, broader industry activities (e.g., electric energy
production) face diverse nature-related risks and therefore are better served through
disaggregation (e.g. broken down into electric energy production from solar/wind; hydropower;
combustion; etc.). Nonetheless, some others face similar nature-related risks (e.g., professional
services; software; etc.), and were therefore grouped into the same category. The document WWF
RFS Industry Activity Classification® contains an overview of all industry activities or processes that
are associated with each WWF RFS industry activity. Additionally, a translation table between WWF
RFS activities and other widely used industry classifications (GICS, NACE, ENCORE) can be found at
WWEF RFS Industry Classifications Translation Table'’.

Coverage of asset classes

As water aspects are highly variable across geographies, asset-level company data (i.e., location of
company sites, site activity and site importance) is required to run the WWF WRF Assess Module.
As site-specific company data is not always readily available, particularly for financial institutions,
WWEF RFS Factsheet Asset-level Datasets'® provides an overview on existing data sources that can
be used in the absence of company-reported site-specific information. By downloading the results
from the Assess Module (available via a downloadable Excel export) and using the WWF and
Climate & Company RFS Guidance on Aggregation’?, the results can be further aggregated to the
company- and portfolio-level.

2.2 Operational Risk Assessment

The framework of the operational risk assessment is aligned to the basin risk assessment and
follows a three-level hierarchy: 1) indicator, 2) risk category, and 3) risk type.

An asset's operational-related risk is based on its own characteristics as a water user. Operational
water risk is assessed by filling in the WWF Water Risk Filter Operational Risk Questionnaire, which
is to be completed at site-level. The questionnaire was developed through an iterative stakeholder
consultation process to capture the most important aspects of operational water risk.

Users can choose to conduct a rapid or full assessment for each asset entered. All answers to the
questionnaire can be completed online or offline using a Microsoft Excel sheet, and the answers
to the questionnaire can be saved and uploaded for one or multiple assets. See the WWF RFS ‘How
To' Tutorial?® for more details.

The detailed assessment questionnaire contains 22 questions (i.e. indicators), whereas the rapid
assessment questionnaire consists of only 10 questions, both cover all three risk types: Physical,
Regulatory (refers to “regulatory compliance”, different from the “regulatory deficiency” approach
used for basin risk assessments) and Reputational. Physical Risk comprises “Water Scarcity” and
“Water Quality”, Regulatory Risk includes “Enabling Environment” and “Institutions & Governance”,

6 WWF (2026) ‘WWF Risk Filter Suite Industry Activity Classification Version 3.0" https.//doi.org/10.5281/zenodo.22278357

7 WWF (2024) ‘WWF Risk Filter Suite Industry Classifications Translation Table Version 2.0’
https.//doi.org/10.5281/zenodo. 13710351

8 WWF (2026) ‘WWF Risk Filter Suite Factsheet Asset-Level Datasets Version 3.0' Attps.//doi.org/10.5281/zenodo. 19481575
9 WWF (2026) ‘WWF Risk Filter Suite Guidance on Aggregation Version 3.0" Attps.//doi.org/10.5281/zenodo.22278496

20 WWF (2026) ‘WWF Risk Filter Suite “How to” Tutorial Version 3.0" Attps.//doi.org/10.5281/zenodo. 19481383

11
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and Reputational Risk contains “Media Scrutiny and Conflict”. In addition, the detailed assessment
contains some additional operational questions which do not influence the risk values but can
help better assess operational risks (e.g. source of water withdrawal and discharge) and prioritize
across a portfolio of sites/assets by exploring issues of business importance (e.g. production
volume and value). While the short version questionnaire will provide a rapid operational risk
assessment, the higher the quality of input data, the better quality the assessment output will be.
Therefore, users are encouraged to complete the full version questionnaire for more
comprehensive operational risk assessment results.

The operational risk assessment is based on the same aggregation principles and risk value
classification as the basin risk assessment. For each question in the operational questionnaire,
users have five possible answers, each of them representing a risk value (1-to-5 value). The risk
values from the operational questions can be aggregated into the 6 Operational Risk Categories,
which in turn can be aggregated into the 3 risk types: Physical, Regulatory and Reputational (Table
3).

Similar to the basin risk assessment, each operational indicator, risk category and risk type have
industry-specific activity weightings. The WWF Water Risk Filter contains default industry-specific
weightings for a total of 25 industry categories (see Table 2 for detailed information on the default
weightings for each industry). The default industry-specific weightings are based on multiple
stakeholder consultations and peer reviews with experts from different NGOs, academics,
financial institutions and businesses. The weightings are also informed by sector trends from CDP
Water Security data?'.

The specific indicators in the operational risk section were developed and selected in two phases.
In the first phase (2012-2017), the indicators were established based on multiple stakeholder
consultations and peer reviews with experts from different NGOs, academics, financial institutions
and businesses. Between 2018 to present, some adjustments were made to the indicators based
on a combination of alignment to the 2018 CDP Water Security Questionnaire??, as well as
feedback from corporate users and WWF experience in working with users over the years.

Previously, the WWF WRF contained an additional 15 operational response questions. These
questions did not influence the operational risk values but were included to estimate an asset's
water stewardship maturity level, to tailor the set of recommended response actions in the Act
module. As the Act module in is currently in development, the 15 operational response questions
have been removed from the questionnaire and are under review.

21 CDP (2024) ‘Water Security’ https://www.cdp.net/en/water

22 CDP (2018) ‘CDP Water Security 2018 Reporting Guidance’
https.//guidance.cap.net/en/guidance?cid=1&content record id=22&ctype=theme&idtype=ThemelD&incchild=1&microsi
te=0&otype=Guidance&page=17&tags=TAG-646%2CTAG-607%2CTAG-600

12
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Table 2: Three-level hierarchy of the operational risk assessment framework.

Risk Type

PHY - PHYSICAL

ORC1 - Water
Scarcity

ORC3 - Water
Quality

ORC5
Enabling
Environment

Risk

Category

Yes
Yes

Risk Indicator

O1 - Form of water consumption
02 - Importance of water in operations

03 - Historical issues with shared water challenges
04 - Total water withdrawn (approximate)

O4a - Specific water withdrawal

04b - Fresh surface water withdrawal

O4c - Brackish surface water withdrawal

04d - Groundwater withdrawal

O4e - Seawater / ocean water withdrawal

O4f - Produced / processed water withdrawal

O4g - Third-party water withdrawal

O5 - Total water discharged (approximate)

O5a - Specific water discharge

O5b - Discharge to fresh surface water

O5c - Discharge to brackish water

05d - Discharge to groundwater

Ob5e - Discharge to seawater/ocean water

O5f - Discharge to long term storage

O5g - Discharge to third-party

06 - Water-intensive energy source dependence

O7 - Total wastewater discharged into environment
O7a - Amount of Nitrogen discharged

07b - Amount of Phosphorus discharged

08 - Treatment requirements - before use

09 - Treatment requirements - prior to discharge
010 - Toxic chemicals used or stored on site

011 - Ability to impact downstream water quality

012 - Regulatory scrutiny facing site

013 - Planned regulatory changes

BRP - REPUTATIONAL

Yes 014 - Quality standards compliance

ORC6 - 015 - Historical penalties or fines

Institutions & O15a - Amount of fines/penalties

governance 016 - Presence and participation in basin stakeholder water

user platform

ORC11 - Media 017 - Local media exposure

Scrutiny 018 - Global media exposure
Yes 019 - Relative water use of site within basin (User/Polluter)
Yes 020 - Local brand recognition

ORC12 = Yes 021 - Water stewardship maturity

Conflict

022 - Involvement in water disputes with others

023 - Annual production volume

024 - Production unit

025 - Approximate production value
0O25a - Specific production value
026 - Currency

027- Number of employees

028 - Comments

13
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3. Assessing Water-Related Risks
3.1 How s raw data manipulated to fit into the WWF WRF?

Risk assessments in WWF WRF are based on 66 indicators with global coverage (Level 3 of the WWF
WREF risk hierarchy). Each underlying dataset quantifies the state of water resources in a specific
basin. To produce indicators, it is necessary to adapt the raw datasets in two ways:

e Alignment of spatial scales: the datasets use a variety of spatial scales (e.g., on a country
level; 30m x 30m; etc.). Raw data first needs to be spatially aggregated or rescaled to a
common assessment unit. The WWF WRF uses HydroBASINS Level 7 polygons as standard
assessment units. These assessment units have been expanded to include 13 islands not
included in the HydroBASINS data (e.g. Hawaii, Azores, etc). Boundaries of islands are
defined by the World Bank (REF).

e Translation of raw data to risk values: The datasets provide data in a variety of different
units. To allow for comparison of risks, the raw data was translated into the five risk classes
from 1 to 5. This process (Figure 2) allows indicators to be easily compared and
aggregated.

A risk value of 5 indicates very high risk, while a value of 1 indicates very low risk. Thresholds
between risk levels were chosen individually for each dataset. Details on the data source,
adaptation steps and translation into the five risk levels can be found in WWF WRF Indicator
Documentation?® for all global datasets. The resulting global maps for the indicators, risk
categories and risk types can be found in the WWF WRF Explore Module. These global state of
nature maps provide a first overview of water risks in the WWF WRF.

Raw data Risk data
x<0.2 1- Very Low Risk
0.2<x<30 2- Low Risk
30<x<6.0 3- Moderate Risk
I 60<x<90 4- High Risk =
x>90 5- Very High Risk 1l

HydroSHEDS HydroBasins Level 7
(terrestrial assessment units)

Figure 2: Example of normalizing raw data in WWF Risk Filter Suite.

23 WWF (2026) ‘'WWF Water Risk Filter Indicator Documentation Version 3.0" Attps.//doi.org/10.5281/zenodo.22275570

o T TN WWF WATER RISK FILTER
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3.2 How are risks calculated?

3.2.1 Calculating Basin Risk for Physical and Reputational Risk

Once each of the indicator layers have been standardized to a common assessment unit and
normalized into a scale from 1 to 5, the risk categories need to be calculated. Physical and
Reputational risk indicators are aggregated to risk categories using a weighted mean (see
Appendix 1: Technical for technical details). All indicator weights are given in Table 3.

Table 3: Indlicator-specific weights defined for the calculation of respective basin risk categories (not

industry-specific).
Risk Category Indicator Weight
‘ 30%
o 30%
BRC1 - Water Availability 0%
30%
75%
BRC2 - Drought
25%
. 75%
BRC3 - Flooding 250
11.1%
11.1%
11.1%
11.1%
BRC4 - Water Quality 11.1%
11.1%
11.1%
11.1%
11.1%
i 50%
BRC5 - Water Accessibility
50%
12.5%
12.5%
BRC6 - Ecosystem Services Status 25%
25%
25%
B15_1 33.3%
BRC15 - Pressures on Freshwater B15_2 33.3%
B15_3 33.3%
B16_1 25%
. B16_2 25%
BRC16 - Environmental Factors B16.3 25%
B16_4 25%
B17_1 50%
BRC17 - Socioeconomic Factors B17_2 25%
B17_3 25%

WWF WATER RISK FILTER
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Physical and Reputational risk values are calculated as the weighted means of the corresponding
risk categories. Given that industry activities interact differently with water resources, both in
terms of their dependencies and impacts, Physical and Reputational risk is calculated using 25
industry-specific weightings. Industry-specific weightings are based on multiple stakeholder
consultations and peer reviews with experts from different NGOs, academics, financial institutions
and businesses. The weightings are also informed by sector trends from CDP Water Security data.
Table 4 compiles the weightings for the calculation of risk types based on specific industry

activities.

WWF WATER RISK FILTER
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Table 4: Industry-specific weightings applied in the basin risk assessment.
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3.2.2 Regulatory Deficiency Risk

Regulatory Deficiency Risk is calculated using a different method than Physical Risk and
Reputational Risk in the WWF WREF. In its current version, Regulatory Deficiency Risk is assumed to
be equally relevant for all site activities and uses a single aggregation method for all site activities.
Aggregation of risk categories and type in Regulatory Deficiency Risk is achieved using a weighted
mean (Table 5; see Appendix 1: Technical for technical details).

Table 5: Wejghts used to aggregate Regulatory Deficiency Risk. Indicator wejghts are used to aggregate
indicators to risk categories. Category welghts are used to aggregate to overall Regulatory Deficiency Risk

value.
Category Risk Risk Indicator
weights categories indicators weights

S S71 40%
5% 7. Application 57 2 60%
S8_1 15%
S8 2 15%
S8 3 15%
S8 4 5%
10% 8. Scoping S8_5 15%
S8_6 15%
S8_7 10%
S8 8 5%
S8_9 5%
S9 1 40%
10% 9. Rights, Access S92 20%
and Entitlements S9 3 20%
S9 4 20%

L S10_1 33.3%

20% 10. Institutions 5102 33.3%

and Governance

$10_3 33.3%
S11_1 20%
S11_2 20%
11. Management >11.3 10%
35% S11_4 20%

Instruments

S11_5 10%
S11_6 10%
S11.7 10%
10% 12. Subnational $10_1 50%
Water Law S10_2 50%

13. Offenses and ST 33.3%

10% ) S11.2 33.3%

Penalties
S11_3 33.3%

In several small countries, the Subnational Water Law (BRC12) risk category was considered not
relevant and was excluded from weighted mean calculations. Weights of all other risk categories
were adjusted accordingly so as to sum to 100%.

To prevent loss of information, weighted mean aggregation is applied to the raw Legal Atlas values
which are then converted into 1-5 risk values (Table 6).
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Table 6: Conversion of Legal Atlas Regulatory Deficiency Risk values to WWF Risk Filter Suite 1-5 risk values

Risk value Threshold (Legal Atlas Value)

calculation: 1 - Very Low Risk >90

2 - Low Risk >70-90

3 - Moderate Risk >40-70

4 - High Risk >0-40

5 - Very High Risk 0 (regulation completely missing)

Refer to the WWF WRF Indicator Documentation?* or more detail on the underlying Regulatory
Deficiency Risk indicators, categories, and risk thresholds.

The impact of freshwater regulation depends on the effectiveness with which such regulation is
implemented, including factors such as corruption and capacity of state bureaucracy. To ensure
that Regulatory Deficiency Risk properly accounts for this, overall Regulatory Deficiency Risk is
adjusted based on the risk category “Implementation” (BRC14), derived from the World Bank
Governance Indicators (see Appendix 1: Technical for technical details). This approach has three
important benefits:

1. Implementation risk will only ever /increase Regulatory Deficiency Risk. A country is not
rewarded for effective implementation of poor regulation.

2. Larger differences between (unadjusted) Regulatory Deficiency Risk and Implementation
Risk cause a larger adjustment.

3. Regulatory Deficiency Risk never increases beyond 5, ensuring consistency with all other
WWE Risk Filter Suite risk values.

Regulatory Deficiency Risk adjustment is visualized in Figure 3 showing the effect of
Implementation risk on the final adjusted Regulatory Deficiency Risk for a country starting with
Very High, High, Medium, Low and Very Low unadjusted Regulatory Deficiency Risk (top to bottom
respectively).

L

Adjusted Regulatory Deficiency Risk

1 2 3 4 5
Implementation Risk

Figure 3: Adjustment of Regulatory Deficiency Risk considering country level Implementation risk.

24 WWF (2026) ‘'WWF Water Risk Filter Indicator Documentation Version 3.0' Attps.//doi.org/10.5281/zenodo.22275570
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3.2.3 C(alculating Country Profiles

Users can access risk values calculated for all national and sub-national (e.g. state or province)
areas in the EXPLORE module - Country Profiles (hereafter ‘country profiles’). “National” level
country profiles are also provided for several islands and overseas territories (e.g. Greenland,
Canary Islands, Hawaii). Providing risk values for overseas territories is intended to highlight the
distinct water risks in these areas and does not represent a statement or endorsement by WWF
on the management of these territories.

Country profiles are calculated differently depending on the native resolution of data. For data
that is already calculated at the national or sub-national level, risk values are assigned to the
corresponding jurisdiction without further adjustment. This is most relevant for Regulatory
Deficiency Risk where all risk categories and indicators are calculated at the national level. See
Appendix 2: Indicator Summary for a full overview of native data resolution.

In all other cases, country profiles are calculated as the aggregate value of all freshwater risk data
within the boundaries of the national or sub-national area. The full procedure is outlines below:

Calculation of country profile risk values for a single indicator:

1. The percentage area of the national/sub-national jurisdiction with missing data is
calculated.

2. For national/sub-national jurisdictions where >50% of the area has missing data for the
target indicator, the national/sub-national jurisdiction is recorded as missing data (NA). An
exception is made for Mauritania, Mali, Algeria, Libya, Egypt, and Greenland where >50%
missing data is common due to large uninhabited areas where missing data is expected
(i.e. Sahara and Greenland icecaps).

3. For national/sub-national jurisdictions where <50% of the area has missing data for the
target indicator, an area weighted mean is calculated (see Appendix 1: Technical for
technical details). River basins rarely align precisely with geopolitical boundaries. Where a
river basin overlaps multiple national/sub-national jurisdictions, only the area within the
target jurisdiction is considered for weighting.

Calculation of country profile risk values for risk categories:

4. If more than 25% of indicators that make up a risk category are NA, then the risk category
is also NA.

5. Otherwise, the national/sub-national jurisdiction is given a risk category value using an
area weighted mean following the same method as described in step 3 above.

Calculation of country profile risk values for risk types:

6. If =50% of risk categories are NA (see step 6), then the risk type is also treated as NA.
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7. Otherwise, the risk type is calculated as the weighted mean of all risk categories, using the
average weight of all site activities in the WWF WRF (see Table 4: Industry-specific
weightings applied in the basin risk assessment.).

Note:

Country Profile risk values are intended to provide a rough aggregation of risk within a country
and are not intended for detailed prioritization and decision making. The values are estimated
without a specific industry activity (state of nature), and we would expect potentially large
differences in relevant risk values for different industry activities. The limitations of country
averages will be particularly relevant in large countries (e.g. Brazil, USA, Australia) where there
is large variation in risks within the country.

3.2.4 Calculating Operational Risk

In the case of the operational risk categories, different weights are adopted for similar indicators,
depending on whether the applied questionnaire was the short or the long version. The weightings
defined for each case are shown on Table 7a and b below.

Table 7: Indicator-specific wejghts defined for the calculation of respective operational risk categories.

(a) Long version questionnaire (b) Short version questionnaire
Risk category ‘ Indicator ‘ Weightings ‘ Risk category Indicator Weightings
10% ORC1 - Water Scarcity
15%
ORC1 - Wi Scarci 20%
- Water Scarcity 25% ORC3 - Water Quality
25%
ORC5 -  Enablin
>% - &l o 50%
10% Environment
ORC6 - Institutions &
, 30% 014 50%
ORC3 - Water Quality 25% (SEUIEES
15% 019 40%
20% ORC12 - Conflict 020 40%
10,
ORC5 - Enabling 012 30% o021 20%
Environment 013 70%
014 50%
ORC6 - Institutions &
015 20%
Governance
016 30%
ORC11 - Media 017 70%
Scrutiny 018 30%
019 30%
i 020 30%
ORC12 - Conflict
021 15%
022 25%

Similarly, as in the Basin Risk Assessment, the Operational Risk can be equally refined by adding
specific weights for each of the 25 industry activities. As for the above-mentioned general
weightings, the industry activity weights also vary depending on whether the operational
questionnaire's short or long version has been applied (see Table 8: Industry-specific weightings
for the full version questionnaire

WWF WATER RISK FILTER
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# Industry _ Er.1abling Institutions & REP Med.ia Conflict
Environment | Governance Scrutiny
1 Agriculture (animal products) 75% 73% 27% 20% 50% 50% 5% 35% 65%
2 Agriculture (plant products) 60% 93% 7% 25% 50% 50% 15% 35% 65%
3 Appliances & General Goods Manufacturing 60% 64% 36% 20% 50% 50% 20% 35% 65%
4 Automotive, Electrical Equipment & Machinery Production | 65% 57% 43% 15% 50% 50% 20% 35% 65%
5 Chemicals & Other Materials Production 60% 54% 46% 15% 50% 50% 25% 35% 65%
6 Construction Materials 50% 92% 8% 20% 50% 50% 30% 35% 65%
7 Elgctric Energy Production - Ge(_)thermal or Combustion 60% 1% 19% 20% 50% 50% 20% 350 65%
(Biomass, Coal, Gas, Nuclear, Qil)
8  Electric Energy Production - Hydropower 65% 83% 17% 20% 50% 50% 15% 35% 65%
9  Electric Energy Production - Solar, Wind 35% 92% 8% 35% 50% 50% 30% 35% 65%
10 Electronics & Semiconductor Manufacturing 65% 60% 40% 15% 50% 50% 20% 35% 65%
11 Fishing and aquaculture 50% 60% 40% 30% 50% 50% 20% 35% 65%
12 Food & Beverage Production 70% 82% 18% 10% 50% 50% 20% 35% 65%
13 Food, General & Specialty Retailing 40% 70% 30% 25% 50% 50% 35% 35% 65%
14 Health Care, Pharmaceuticals and Biotechnology 65% 62% 38% 25% 50% 50% 10% 35% 65%
15 Hospitality Services 55% 60% 40% 15% 50% 50% 30% 35% 65%
16 Land development & Construction 50% 60% 40% 15% 50% 50% 35% 35% 65%
17 Metals & Mining 65% 92% 8% 5% 50% 50% 30% 35% 65%
18 Offices & professiqnal servicgs (e.g., Consulting, Software, 40% 70% 30% 40% 50% 50% 20% 35% 65%
Real Estate, Financial Institutions)
19 0il, Gas & Consumable Fuels 65% 93% 7% 5% 50% 50% 30% 35% 65%
20 Paper & Forest Product Production 65% 73% 27% 15% 50% 50% 20% 35% 65%
21 Telecommunication services (including wireless) 50% 90% 10% 30% 50% 50% 20% 35% 65%
22 Textiles, Apparel & Luxury Good Production 55% 71% 29% 30% 50% 50% 15% 35% 65%
23 Transportation Services 65% 89% 11% 20% 50% 50% 15% 35% 65%
24 Water utilities / Water Service Providers 70% 62% 38% 25% 50% 50% 5% 35% 65%
25 Data Centers 50% 60% 40% 25% 50% 50% 25% 35% 65%
and Error! Reference source not found.).
Table 8: Industry-specific weightings for the full version questionnaire
# Industry _ Er.1abling Institutions & REP Med'ia Conflict
Environment | Governance Scrutiny
1 Agriculture (animal products) 75% 73% 27% 20% 50% 50% 5% 35% 65%
2 Agriculture (plant products) 60% 93% 7% 25% 50% 50% 15% 35% 65%
3 Appliances & General Goods Manufacturing 60% 64% 36% 20% 50% 50% 20% 35% 65%
4 Automotive, Electrical Equipment & Machinery Production | 65% 57% 43% 15% 50% 50% 20% 35% 65%
5 Chemicals & Other Materials Production 60% 54% 46% 15% 50% 50% 25% 35% 65%
6 Construction Materials 50% 92% 8% 20% 50% 50% 30% 35% 65%
7 Elgctric Energy Production - Gegthermal or Combustion 60% 81% 19% 20% 50% 50% 20% 35% 65%
(Biomass, Coal, Gas, Nuclear, Oil)
8 Electric Energy Production - Hydropower 65% 83% 17% 20% 50% 50% 15% 35% 65%
9  Electric Energy Production - Solar, Wind 35% 92% 8% 35% 50% 50% 30% 35% 65%
10 Electronics & Semiconductor Manufacturing 65% 60% 40% 15% 50% 50% 20% 35% 65%
11 Fishing and aquaculture 50% 60% 40% 30% 50% 50% 20% 35% 65%
12 Food & Beverage Production 70% 82% 18% 10% 50% 50% 20% 35% 65%
13 Food, General & Specialty Retailing 40% 70% 30% 25% 50% 50% 35% 35% 65%
14 Health Care, Pharmaceuticals and Biotechnology 65% 62% 38% 25% 50% 50% 10% 35% 65%
15 Hospitality Services 55% 60% 40% 15% 50% 50% 30% 35% 65%
16 Land development & Construction 50% 60% 40% 15% 50% 50% 35% 35% 65%
17 Metals & Mining 65% 92% 8% 5% 50% 50% 30% 35% 65%
18 Offices & professpnal semcgs (e.g., Consulting, Software, 40% 70% 30% 40% 50% 50% 20% 35% 65%
Real Estate, Financial Institutions)
19 OQil, Gas & Consumable Fuels 65% 93% 7% 5% 50% 50% 30% 35% 65%
20 Paper & Forest Product Production 65% 73% 27% 15% 50% 50% 20% 35% 65%
21 Telecommunication services (including wireless) 50% 90% 10% 30% 50% 50% 20% 35% 65%
22 Textiles, Apparel & Luxury Good Production 55% 71% 29% 30% 50% 50% 15% 35% 65%
23 Transportation Services 65% 89% 11% 20% 50% 50% 15% 35% 65%
24 Water utilities / Water Service Providers 70% 62% 38% 25% 50% 50% 5% 35% 65%
25 Data Centers 50% 60% 40% 25% 50% 50% 25% 35% 65%

WWF WATER RISK FILTER
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Table 9: Industry-specific weightings for the short version questionnaire

# Industry _ Er.1abling Institutions & REP Med.ia Conflict
Environment | Governance Scrutiny
1 Agriculture (animal products) 75% 73% 27% 20% 50% 50% 5% 0% 100%
2 Agriculture (plant products) 60% 93% 7% 25% 50% 50% 15% 0% 100%
3 Appliances & General Goods Manufacturing 60% 64% 36% 20% 50% 50% 20% 0% 100%
4 Automotive, Electrical Equipment & Machinery Production | 65% 57% 43% 15% 50% 50% 20% 0% 100%
5 Chemicals & Other Materials Production 60% 54% 46% 15% 50% 50% 25% 0% 100%
6 Construction Materials 50% 92% 8% 20% 50% 50% 30% 0% 100%
7 Elgctric Energy Production - Ger_)thermal or Combustion 60% 1% 19% 20% 50% 50% 20% 0% 100%
(Biomass, Coal, Gas, Nuclear, Oil)
8  Electric Energy Production - Hydropower 65% 83% 17% 20% 50% 50% 15% 0% 100%
9  Electric Energy Production - Solar, Wind 35% 92% 8% 35% 50% 50% 30% 0% 100%
10 Electronics & Semiconductor Manufacturing 65% 60% 40% 15% 50% 50% 20% 0% 100%
11 Fishing and aquaculture 50% 60% 40% 30% 50% 50% 20% 0% 100%
12 Food & Beverage Production 70% 82% 18% 10% 50% 50% 20% 0% 100%
13 Food, General & Specialty Retailing 40% 70% 30% 25% 50% 50% 35% 0% 100%
14 Health Care, Pharmaceuticals and Biotechnology 65% 62% 38% 25% 50% 50% 10% 0% 100%
15 Hospitality Services 55% 60% 40% 15% 50% 50% 30% 0% 100%
16 Land development & Construction 50% 60% 40% 15% 50% 50% 35% 0% 100%
17 Metals & Mining 65% 92% 8% 5% 50% 50% 30% 0% 100%
18 Offices & professiqnal sell'vicgs (e.g., Consulting, Software, 40% 70% 30% 40% 50% 50% 20% 0% 100%
Real Estate, Financial Institutions)

19 OQil, Gas & Consumable Fuels 65% 93% 7% 5% 50% 50% 30% 0% 100%
20 Paper & Forest Product Production 65% 73% 27% 15% 50% 50% 20% 0% 100%
21 Telecommunication services (including wireless) 50% 90% 10% 30% 50% 50% 20% 0% 100%
22 Textiles, Apparel & Luxury Good Production 55% 71% 29% 30% 50% 50% 15% 0% 100%
23 Transportation Services 65% 89% 11% 20% 50% 50% 15% 0% 100%
24 Water utilities / Water Service Providers 70% 62% 38% 25% 50% 50% 5% 0% 100%
25 Data Centers 50% 60% 40% 25% 50% 50% 25% 0% 100%

WWF WATER RISK FILTER
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4. Limitations of the WWF WRF

This section describes the current known limitations of the methodology and suggests avenues
for future research.

Potential risk instead of actual risks

The WWF WRF assessment is currently based on the location of company assets, their industry
activity classification and corresponding activity weighting, and the state of nature conditions at
the site. Whether water-related risks become material to a business depends on three factors: 1)
the likelihood of threats emerging (i.e., the local state of various aspects of water), 2) the degree
of a company's exposure to these threats (i.e., activity relevance) and 3) the vulnerability of the
company to the threat (i.e., the company’s preparedness and response)?>. The current WWF WRF
basin assessment covers the first two factors, but not completely the last. Incorporating company
preparedness and response is crucial to move from the potential to the actual risks that a company
faces. Therefore, the resulting Physical, Regulatory Deficiency and Reputational Risk values based
solely in the basin assessment should be carefully interpreted as potential rather than actual risks.
Including an operational assessment for each asset allows companies and financial institutions to
more accurately account for how water is used at each site and its unique preparedness or
responses, which helps to return a more accurate risk profile for the site based on a detailed
questionnaire. Therefore, the WWF WRF suggests conducting a basin assessment and operational
assessment to inform the final risk for a corporate or financial institution.

Risk values rather than financial impacts

The current assessment does not quantify the probability of a risk event happening, nor the actual
monetary loss should such an event materialize. It is therefore not a financial risk metric providing
a monetary value at risk. This would require further development, in particular on damage
functions that translate the local state of water resources into monetary impacts on a company's
business model.

Assessment of water-related opportunities not included

The WWF WRF currently provides an assessment of water-related physical, regulatory and
reputational risks. However, there are also water-related business opportunities that arise from
conservation, restoring and mitigating existing damage. Future iterations of the WWF WRF will also
include this opportunity perspective. Other planned developments of the tool include: the addition
of other risk types (e.g. market risk); the creation of an Act Module, which will allow users to start
tackling risks across assets through risk reduction and shifting towards a more nature-positive
business model.

25 WWF (2022) ‘A Biodiversity Guide for Business' https.//media.wwf.se/uploads/2022/05/wwi-a-biodiversity-guide-for-
business.pdf
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Limitations inherent to our modelling principles

Point-in-time assessment. The assessment is a point-in-time evaluation and is only as up to date
as the dataset of the underlying water indicator itself. The data will be updated regularly to
incorporate the most recent datasets. It should be noted that at this point in time the WWF WRF
does not include information on how these risks will potentially evolve following different climate
and socio-economic scenarios.

Point location as site input. Currently, the WWF WRF tool only allows for point-location input
(address or longitude and latitude) to identify the site of a company's asset. Incorporating a
polygon (such as arable farming) or linear infrastructure (such as railway lines) is currently only
possible through manual workarounds (e.g., by extracting the centroid of the polygon or by
extracting multiple point-locations along a linear infrastructure).

Spatial granularity of assessment units differs. Since impacts on water are spatially explicit, it is
important to consider the local variations in any assessment of corporate water-related risk. The
global water data in the WWF WREF varies in scale between fine-scale raster data (30m x 30m) to
country-level data. To impose a common scale, the raw data is aggregated into assessment units,
as it represents a degree of functional coherence for measuring water resources. Some spatial
granularity is lost through the aggregation.

Level of abstraction. Each dataset that is included in the WWF WRF has been translated to a risk
values of 1-5. This reduces the complexity of the data to single numbers, which allows for
comparison between the different indicators. This, however, also reduces the complexity of
biological and ecological context and introduces artificial classifications to fit every global dataset
into. As the tool is meant to be a global prioritization tool, these abstract values should only be
used to give the user a first overview of water risk within the supply chain. When high risks have
been detected, it will always be helpful to consult not only the source data, but also further leading
resources and local datasets to investigate specific risks associated with an asset.

Robustness of data. To ensure the robustness of the data the utmost care has been taken to select
only the most up-to-date, reputable, global and mostly freely available datasets to assess each
indicator. However, due to data availability of global datasets, some proxy data had to be included.
Furthermore, users are advised on how the data should be used and interpreted and the WWF
WRF team offers support in data interpretation. The WWF WRF team will continuously work on
improving the robustness through testing and consultation.

Error of omission. The WWF WREF is based on several different datasets covering a wide variety of
water risk aspects. This was done to avoid an approach in which the complex topic of water is
reduced to only one or few indicators. The current set of indicators have been carefully selected
to try to achieve a balance between completeness, usefulness for the user and data availability.
However, there are more aspects to water risk that could be included in the tool. As new data
becomes available and the inclusion of more data becomes necessary, indicators/datasets may be
added or removed.

Gap in trade-offs. Interrelations, trade-offs and feedback loops between different ecosystems and
the services they provide are currently not considered. This is relevant due to the potential trade-
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offs that can occur between different services, where the provisioning of one service can decrease
a different service.

Industry activity relevance and the water state of nature as key drivers of results. Results are
sensitive to a) the industry relevance (industry activity weighting) linked to each site's industry
activity; and b) the thresholds of converging spatial water data into a value of 1 to 5 (as described
under above mentioned ‘level of abstraction’). Both elements are key drivers of the results. At this
point in time, the WWF WRF does not consider potential actions that have already been taken to
reduce or mitigate water risk but is only a reflection of potential risk at a given site and its
associated industry activity.

Natural resources are sourced from surrounding areas. For indicators associated to provisioning
ecosystem services, such as water availability and groundwater, it is assumed that natural
resources are sourced directly from the surrounding area. This may or may not be the case.

While there are several limitations to the WWF WRF assessment, it nonetheless provides a helpful
starting point for companies and financial institutions to understand and address water-related
risks within their portfolios. The portfolio screening and prioritization enables users to better
understand, assess and respond to water-related risks. The WWF WRF also addresses certain gaps
in the water risk assessment landscape such as spatially explicit assessment and the consideration
of supply chain elements (for more information, please refer to the report 7ackling Biodiversity
Risk?®). A few avenues of improvement are already planned, including:

¢ Incorporating corporate response elements, where users receive a list of suitable
response actions for and across company assets (i.e., the Act Module),

¢ Incorporating the aggregation to the company and portfolio-level to tailor the WWF BRF
and WWF WRF Assess Modules output more to the needs of financial institutions

2% WWF et al. (2023) Tackling Biodiversity Risks- A Biodiversity Risk Assessment Guide for Companies and Financial
Institutions’ https://cdn.kettuty.io/prod-fra-1.kettuty.io/documents/riskfilter.org/WWF TacklingBiodiversityRisk.pdf
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Appendix 1: Technical Methods

Weighted mean

The WWEF Risk Filter Suite often aggregates risk values from several sources that are not of equal
importance. In these cases, a weighted mean is applied with equation 2:

n

i=1 Wi

n
Zi=1 w;

Where 7 is the average risk after applying weights. r; is the risk value for risk source i and w; is
the weight for risk source i. n is the total number of risk sources, where a risk source might be an
indicator, category or risk basin.

()7 =

The weighted mean formula is used to aggregate indicators and categories within Regulatory
Deficiency Risk (see Regulatory Deficiency Risk), where w; is defined in collaboration with our
project partner Legal Atlas. Weighted mean is also used to create country profiles, where w; is the
area of the overlapping river basin within a country (see Calculating Country Profiles). When all
risk sources are weighted equally, the weighted mean is identical to the arithmetic mean.

Adjusted Regulatory Deficiency Risk

Regulatory Deficiency Risk is adjusted to account for the effectiveness of regulatory
implementation with equation 2.

(2) BRGAdj; = min(5, BRG; + (5 — BRG)) * (BRCl4i‘1))

Where BRGAdj;, BRG;, and BRC14; represents the adjusted Regulatory Deficiency Risk, unadjusted
Regulatory Deficiency Risk, and Implementation risk category for country i respectively.
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Appendix 2: Indicator Summary

The table below provides a summarized list of all indicators for the global basins included in the WWF Water Risk Filter v3.0. Further details on specific indicators, including
the translation of raw data into risk levels, can be found in the WWF WRF Indicator Documentation?’.

Cat. Indicator Description Native Source

Resolution*
B1_1 Water Depletion Water depletion measures the ratio of surface and groundwater consumptive use to available renewable water. This indicator is ~10km grid Brauman et al. (2016
based on model outputs from WaterGAP3 to compute average annual and monthly values, for the period 1971-2000, and to map
seasonal depletion and dry-year depletion.

1. Water
Availability

B1_2 Baseline Water Stress ~ Baseline water stress measures the ratio of total surface and groundwater withdrawals to available renewable water. This indicatoris ~ ~10 km grid Kuzma et al. (2023)
based on model outputs from PCR-GLOBWB?2 to compute average monthly values, for the period 1979-2019, then to produce
regression values for the year 2019 (baseline).

Physical Risk

B1 3 Freshwater Quantity Freshwater Quantity Targets are expressed as the percentage by which current collective water use levels must be reduced to stay ~60km grid Hogeboom et al.
Target within ecologically sustainable limits. The Targets are developed at the scale of HydroBASINS level 05, and are based on historical (2025)
blue water footprint (1971-2010) and Blue Water Footprint Caps.
Bl 4 Groundwater This indicator is based on groundwater levels from the Global Land Water Storage dataset (GLWS) 2.0, modelled for the years 2003- ~60km grid Gerdener et al.
2019. This indicator presents the change in groundwater levels from the first five years (2003-2007) to the last five years (2015-2019) (2023)
in mm to indicate where groundwater levels are decreasing within this timeframe.
= B2_1 Long -term Drought The Standardized Precipitation and Evaporation Index (SPEI) provided by the Copernicus Global Drought Observatory is amulti-scalar ~30km grid GDO (2025)
9% drought index developed by combining both precipitation and temperature data to detect, monitor and analyse different drought
02 types and impacts in the context of global warming. For estimating long-term hydrological drought, we use the 12 months SPEI data
a and calculate the proportion of “dry events” (i.e. SPEI < -1) throughout a 10-year period.
B2_2 Short-term Drought The Standardized Precipitation and Evaporation Index (SPEI) provided by the Copernicus Global Drought Observatory is amulti-scalar ~30km grid GDO (2025)
drought index developed by combining both precipitation and temperature data to detect, monitor and analyse different drought
types and impacts in the context of global warming. For estimating short-term hydrological drought, we use the 12 months SPEI data
and calculate the proportion of “dry events” (i.e. SPEI < -1) throughout a 3-year period.
o B3_1 Flood Occurrence This indicator is based on the recurrence of floods within the 35-year time frame period of 1985 to 2021. It includes floods due to Point- & polygon- Brakenridge (2021)
-.g overflowing rivers, lakes, or oceans caused by heavy rainfall, rapid snowmelt, dams or levees breaking, or storm surges from tropical data
_8 cyclones or tsunamis in coastal areas.
('S
]

B3_2 Flood hazard This indicator is based on the JRC's global 100-year-flood hazard map, developed using hydrological and hydrodynamic models driven ~ ~100m grid Baugh et al. (2026)
by the climatological data of the European and Global Flood Awareness Systems (EFAS and GIoFAS).

27 WWEF (2026) ‘WWF Water Risk Filter Indicator Documentation Version 3.0" Attps.//doi.org/10.5281/zenodo.22275570
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Type Cat. Key Indicator Description NEYS Source
Resolution*
5 > B4_1 Coastal Coastal eutrophication potential measures the potential for riverine loadings of nitrogen (N), phosphorus (P), and silica (Si) to ~1km grid Kuzma et al. (2023)
= "—t; Eutrophication stimulate harmful algal blooms in coastal waters.
3_ g Potential
< B4_2 Nitrate-Nitrite Nitrogen (N) is a proxy for nutrient loading in water bodies. This indicator is based on predictions of nitrogen (nitrate/nitrite) in rivers, ~ ~60km grid Damania et al. (2019)
Concentration as an annual average. The indicator it is based on a combination of monitoring data and a machine learning prediction model.
B4_3 Periphyton Growth Periphyton Growth Potential is based on global model of dissolved and total nitrogen (N) and phosphorus (P) concentrations and ~1km grid McDowell et al.
Potential ratios to determine which nutrient is limiting periphyton proliferation during the growing season. (2020)
B4_4 Biological oxygen Biological oxygen demand (BOD) is a widely used umbrella proxy for overall water quality. This indicator is based on the results of the ~ ~ 10km grid Jones et al. (2023)
demand dynamical surface water quality model (DynQual) monthly results for the period of 2010-2019.This indicator provides the average

monthly biological oxygen demand (BOD) concentrations in mg/L to represent organic pollution for the ten-year period of January
2010 - December 2019.
B4_5 Pathogens This indicator is based on the results of the dynamical surface water quality model (DynQual) monthly results for the period of 2010- ~ 10km grid Jones et al. (2023)
2019. The data is modelled using W5ES5 forcing data and the PCR-GLOBWB2 hydrological model. This indicator provides the average
monthly fecal coliform concentrations in cfu 100m/L to represent pathogen pollution for the ten-year period of January 2010 -
December 2019.

B4_6 Pesticides Risk of pesticide pollution is composed of two datasets: pesticide pollution risk score and number of (pesticide) active ingredients ~ 10km grid Tang et al. (2021
posing a risk to the environment. Pesticide pollution risk score considers possible additive effects of pesticide pollution, while
number of active ingredients considers the risk of possible synergistic effects that may arise when environments are exposed to a
range of different pesticide active ingredients.

B4_7 Chemicals Toxicity Stress is a measure of the negative effects experienced by the aquatic system due to chemicals and mixtures of chemicals ~ 60km grid Roovaart et al. (2022)
that are transported through and accumulate in freshwater ecosystems and negatively affect the aquatic ecosystem.

B4_8 Plastics Plastic waste that escapes into the environment can be the result of littering, illegal dumping, and poorly designed waste ~ 1km grid Lebreton et al. (2022)
management systems. It is assumed to be highest in areas of poor waste management and high population densities. The values
presented in this indicator are mismanaged plastic waste in kg/year/km? for 2015.

B4_9 Salinity This indicator represents salinity for the ten-year period of January 2010 - December 2019. It is based on the results of the dynamical ~ ~ 10km grid Jones et al. (2023)
surface water quality model (DynQual) monthly results for the period of 2010-2019. This indicator provides the average monthly total
dissolved solids (TDS) concentrations in mg/I to represent salinity for the ten-year period.

E E B5_1 Access to Basic Safe This indicator measures the percentage of people using at least basic water services. Basic drinking water services are defined as Country-level WHO & UNICEF
g g Drinking Water drinking water from an improved source, provided collection time is not more than 30 minutes for a round trip. Improved water (2022)
n 8 sources include piped water, boreholes or tubewells, protected dug wells, protected springs, and packaged or delivered water.
g
B5_2 Access to Basic This indicator measures the percentage of people using at least basic sanitation services, that is, improved sanitation facilities that Country-level WHO & UNICEF

Sanitation are not shared with other households. Improved sanitation facilities include flush/pour flush to piped sewer systems, septic tanks or (2022)
pit latrines; ventilated improved pit latrines, compositing toilets or pit latrines with slabs.


https://www.wri.org/data/aqueduct-global-maps-40-data
https://wbwaterdata.org/dataset/global-nitrate-nitrite-surface-water
https://figshare.com/s/e44fe7319585183d888f
https://figshare.com/s/e44fe7319585183d888f
https://zenodo.org/records/14673871
https://zenodo.org/records/14673871
https://figshare.com/articles/dataset/Global_pesticide_pollution_risk_data_sets/10302218
https://www.deltares.nl/expertise/publicaties/global-scenarios-for-ecosystem-health-nutrient-pollution-and-toxic-stress
https://doi.org/10.1057/s41599-018-0212-7
https://zenodo.org/records/7139222
https://washdata.org/data
https://washdata.org/data
https://washdata.org/data
https://washdata.org/data
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Type Cat. Key Indicator Description NEYS Source
Resolution*
2w B6_1 Forest Canopy Loss For this indicator, tree cover loss was applied as a proxy to represent catchment ecosystem services degradation since forests play an ~30m grid Hansen et al. (2013)
§ % important role in terms of water regulation, supply and pollution control. The forest cover data is based on Hansen et al.’s global
E & Landsat data at a 30-meter spatial resolution to characterize forest cover and change.
§
‘g_ B6_2 Landslides The NASA Landslide Sensitivity map is derived from a heuristic fuzzy approach, which is based on satellite imagery, mathematical ~1km grid Stanley et al. (2017
§ models, and citizen science reports, and ultimately validated through landslide inventories. This indicator reflects the 5 categories of
= landslide succeptibility defined by NASA, ranging from 'Slight' to 'Severe'.
© B6_3 Invasive species The CABI Invasive Species Compendium is an extensive database that provides detailed coverage of invasive pests, plants, fungi and Country-level (sub- CABI (2025)
animal diseases to help support decision-making in invasive species management worldwide. To convert CABI data to standard WWF national for few
WREF risk scores, the number of unique invasive freshwater species or species that impact freshwater environments was counted specific cases)
within each available national/sub-national area, not considering species identified as exterminated or naturalized.
B6_4 Desertification This indicator is from the World Atlas of Desertification (WAD3) convergence of evidence layer, which maps land degradation and ~1km grid Cherlet et al. (2018)

environmental change across 14 different categories. These indicators consider different elements of human-environment
interactions, and the convergence of the evidence layer provides a systematic framework which highlights regions where multiple
elements converge and which may, therefore, be experiencing land degradation.

B6_5 River Fragmentation The mapping world's free-flowing rivers is a compilation of a geometric network of the global river system and associated attributes, ~500 m Grill et al. (2019)
such as hydro-geometric properties, as well as pressure indicators to calculate an integrated connectivity status index (CSI).

<~ = B7_1 Status of IWRM Integrated Water Resource Management (IWRM) is a process that promotes the coordinated development and management of Country-level Legal Atlas & WWF
'3 % Water Policy water, land, and related resources to maximise the resultant economic and social welfare equitably, without compromising the (2026)
E‘ :E’_ sustainability of vital ecosystems
% = B7_2 IWRM Policy The explicit inclusion of IWRM objectives in legislation would be seen as a strong sign that the overall regulatory framework is Country-level Legal Atlas & WWF
& e Statement in Law constructed around IWRM principles and that there is at least some level of implementation. The assessments for this best practice (2026)
e_ examine whether IWRM is reflected in the objectives or purpose statement in the law, and then separately, which key aspects of
H IWRM are present.
‘_E 0 B8 1 Definition of Most commonly, freshwater is defined as ‘naturally occurring water that is not salty, and is suitable for consumption if clean or Country-level Legal Atlas & WWF
oo §_ Freshwater Resource processed; not of the sea. This is the core resource for this topic and its definition would be a basic requirement, although not (2026)
o § considered problematic, as it is almost universally defined and with little variation. However, its absence from the law or the deficient
P definition of the term would nonetheless be a strong indicator of inadequate resource management and, therefore, a strong
indicator of regulatory risk.
B8_2 Definition of Typically defined as the water that collects below the Earth's surface, ‘groundwater’ is a crucial component of the Earth’s water cycle, ~ Country-level Legal Atlas & WWF
Groundwater and its inclusion in definitions would be a starting point for its appropriate management. Like the term ‘freshwater’, it is (2026)
unlikely to be omitted, although the approaches (depth, ownership, etc.) likely vary and would have implications for effective
management.
B8_3 Definition of Wastewater is generally defined as ‘used water’ affected by domestic, industrial, and commercial activities. Proper treatment and Country-level Legal Atlas & WWF
Wastewater disposal are essential functions of any freshwater management system. It is essential that wastewater from domestic, agricultural, (2026)
industrial, and commercial sources be treated differently.
B8 4 Definition of Environmental water refers to water that is legally allocated or managed to preserve or enhance the environmental values Country-level Legal Atlas & WWF
Environmental Water of water-dependent ecosystems, such as rivers, wetlands, and estuaries. (2026)
B8_5 Definition of A wetland is land where an excess of water is the dominant factor, determining the nature of soil development and the types of plant ~ Country-level Legal Atlas & WWF
Wetlands and animal communities living at the soil surface. It spans a continuum of environments where terrestrial and aquatic systems (2026)

integrate. Wetlands are highly productive and biologically diverse systems that enhance water quality, control erosion, maintain
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Type Cat.

Key

BS_6

B8 7

BS_8

B8_9

Indicator

Definition of Basin,
Watershed, or
Catchment

Definition of Riparian
Zone

Definition of Potable
Water

Definition of Water
Pollution

Description

stream flows, sequester carbon, and provide a home to at least one-third of all threatened and endangered species. In sum, they are
a vital component of freshwater resource management that begins with an appropriate definition.

There is broad consensus on the definition of Basin, as an area drained by a river and all of its tributaries. The use of the term

Basin is important in legislation, primarily because it serves as a fundamental geographic and hydrological unit for managing

water resources. The utilization of Basin in legislation indicates that the law recognises that water systems may be transnational or
are shared between subnational territories. This can facilitate cooperative and integrated management among different entities
Riparian zones are lands that occur along the edges of rivers, streams, lakes, and other water bodies. These areas are often vital for
maintaining water quality in the rivers or streams they border, as they act as natural filters for pollutants and sediments. Flora in
these zones can also help with this process, contributing to better water quality downstream. Legislation may address the
importance of riparian zones in mitigating the impacts of flooding. It would be best practice for legislation to refer to these zones by
their correct name; however, mentioning related concepts would also reduce regulatory risk.

Potable Water, often referred to as drinking water, covers water intended for drinking, cooking, food preparation and other domestic
type purposes as well as all water used for food production. If this form of water is referenced in legislation, it may indicate lower
regulatory risk as it differentiates it from other water that has been treated, but may be for other uses and may not be of the same

high standard.

Water pollution is water that contains harmful and objectionable material - obtained from sewers, industrial waste, and rainwater
runoff - in sufficient concentrations to render it unfit for use. In 2022, globally, at least 1.7 billion people used a drinking water source

contaminated with faeces.
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Native Source
Resolution*

Country-level Legal Atlas & WWF
(2026)

Country-level Legal Atlas & WWF
(2026)

Country-level Legal Atlas & WWF
(2026)

Country-level Legal Atlas & WWF
(2026)

9. Rights, Access and Entitlements

B9 1

B9 2

B9_3

B9 4

Constitutional Right
to Clean and Healthy
Environment

Access to Water
Supply and Sanitation
Infrastructure

Water Register

Infrastructure and
Management

The constitutions of a number of countries contain the right to a clean and healthy environment, this may reference the right to
access freshwater or domestic water for consumption or sanitary purposes. The inclusion of articles of this nature in a countries'
constitution may contribute to lowering regulatory risk.

Access to water supply and sanitation infrastructure is considered a human right and critical for health and wellbeing. UN SDG 6 aims
to achieve universal and equitable access to affordable drinking water, sanitation and hygiene by 2030. It is therefore considered legal
best practice for a jurisdiction to guarantee access to clean water and sanitation.

A Water Register records relevant information about water licences, water access entitlements, and forest water licences.
This type of tool is not present in all jurisdictions, so its absence from legislation does not necessarily represent a higher regulatory

risk.

Water infrastructure includes a range of systems used for the transport, storage, purification, distribution, and disposal of water. The
essential function of water infrastructure is twofold: to provide clean water for public consumption and to treat sewage before safely
disposing waste to the environment. It is considered best practice to include laws which mandate the development of supply and

sanitation infrastructure.

Country-level Legal Atlas & WWF
(2026)

Country-level Legal Atlas & WWF
(2026)

Country-level Legal Atlas & WWF
(2026)

Country-level Legal Atlas & WWF
(2026)

10. Institutions
and Governance

B10_1

B10_2

B10_3

Water Resource
Authority

Coordination among
National Government
Authorities

Public Participation

The inquiries in this section assess whether the country in question has established an authority responsible for water
resources, as well as the responsibilities and powers of such an agency, if it exists.

In a landscape occupied by multiple agencies, it is a legal best practice that powers and competences related to water management
are legally defined and clearly allocated among all those involved, and that all shared competences have adequate procedures in
place for their co-management. Collaborative efforts among national authorities ensure a unified approach to address water-related

issues.

Public participation entails engaging communities, stakeholders, and individuals in the planning, development, and implementation
of water management strategies, as well as the implementation of water-related projects, such as water infrastructure development
and water management planning. Active engagement, where the public is proactively consulted, ensures that decisions align with the
community’s values and concerns. It is also important for countries to have a process to identify water users to ensure that those

impacted are considered.

Country-level Legal Atlas & WWF
(2026)

Country-level Legal Atlas & WWF
(2026)

Country-level Legal Atlas & WWF
(2026)
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Type
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Cat. Key Indicator Description NEYS Source
Resolution*
2y B11 1 Monitoring Monitoring water quality provides vital insights into potential contaminants, assessing the impact of human activities, and Country-level Legal Atlas & WWF
g S Environmental Water ensuring the overall well-being of freshwater resources. Early detection of potential contaminants through monitoring allows for a (2026)
(A :E, Quality proactive response to prevent water quality decline. Additionally, monitoring establishes a system of accountability since
i organisations responsible for water management, whether government or private, must follow established monitoring protocols.
E < B11 2 Monitoring of A well-established monitoring system is crucial in identifying areas with high vulnerability to water availability. This is because it Country-level Legal Atlas & WWF
;i Environmental Water ~ would help identify areas with high vulnerability to water-related challenges, such as inadequate infrastructure, over-extraction of (2026)
Status water resources, or inadequate regulatory oversight. Laws and regulations help create a foundation for a monitoring system by
addressing these vulnerabilities.
B11 3 Water Catchment Water catchments are widely recognised as the optimal management unit for protecting water resources, including both water Country-level Legal Atlas & WWF
Management quality and supply. A comprehensive management plan is vital for the sustainable and efficient use of catchment areas, ensuring the (2026)
alignment of diverse interests and the preservation of biodiversity. The existence of management plans that include domestic,
agricultural, industrial, and environmental components is therefore regarded as best legal practice.
B11 4 Water Resource Water resource management plans are foundational tools in the legal and policy framework governing freshwater use. Legal best Country-level Legal Atlas & WWF
Management Plans practice requires that such plans are not only mandated by law but are also subject to clearly defined parameters regarding their (2026)
development, content, timing, and implementation. Without a legal requirement to prepare, revise, and publish these plans within
specific time frames, their effectiveness is often compromised.
B11_5 Enforceability of The legal enforceability of a management plan is key to its implementation. Management plans are common tools in regulatory Country-level Legal Atlas & WWF
Water Resource systems, the natural cascade of instruments that move from the general to the more specific. It is considered legal best practice to (2026)
Management Plans specify the enforceability of the terms of management plans issued pursuant to a legal requirement.
B11_6 Water-Related Effective water-related disaster and emergency spill management instruments play a crucial role in freshwater management by Country-level Legal Atlas & WWF
Disasters mitigating potential threats to water resources. By employing both prevention and post-damage strategies, authorities can swiftly (2026)
respond to emergencies, minimizing the impact on aquatic ecosystems and safeguarding the availability of clean water for
communities.
B11_7 Data Compilation and  Data compilation and sharing at a national level play a pivotal role in shaping effective policies and governance. The accessibility and Country-level Legal Atlas & WWF
Sharing - National transparency of data are essential for informed decision-making and sustainable water management practices. The effectiveness of (2026)
Level water-related policies and the associated regulatory risk are inherently linked to the quality and availability of compiled data.
= B12_1 Requirement to Meet ~ Sub-national water laws are created by regional or local governments to manage water-related issues within their areas. To assess Country-level Legal Atlas & WWF
5 § National Standards the adequacy of sub-national water laws, one must consider the alignment with national law, the degree of independent regulatory (2026)
§ E power, and the extent to which these laws address key components of water management.
Ke)
a g B12 2 Coordination Among The coordination mechanism refers to the organised processes and frameworks through which local authorities communicate with Country-level Legal Atlas & WWF
:‘; Local and National each other and with national bodies. Adequate coordination among local authorities contributes to effective processes, reduced (2026)
Authorities conflicts, and improved regulatory compliance. When local authorities coordinate effectively with national bodies, there is a greater
likelihood of aligning local policies with national priorities, minimising regulatory inconsistencies, and lowering regulatory risk.
— B13_1 Violation of Clean This Best Practice examines if violations of clean water standards are included in the relevant freshwater legislation, by analysing the Country-level Legal Atlas & WWF
& ﬁ Water Standards presence of this in legislation, the nature of penalties that are applicable when harm to wetlands has been committed, and the (2026)
8 g liability of legal entities.
cC o
% B13_2 Violation of This Best Practice examines whether the violation of wastewater standards is included in the relevant freshwater legislation, by Country-level Legal Atlas & WWEF
. Wastewater analysing the presence of this in legislation, the nature of penalties applicable when harm to wetlands has occurred, and the liability (2026)
- Standards of legal entities.
B13_3 Harm to Wetlands This Best Practice examines harm to wetlands in the relevant freshwater legislation, , by analysing the the presence of this in Country-level Legal Atlas & WWF
legislation, the nature of penalties that are applicable when harm to wetlands has been committed, and the liability of legal entities. (2026)
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Type Cat. Key Indicator Description NEYS Source
Resolution*
B14_1 Effective Policy Effective policy formulation from the World Bank Worldwide Governance Indicators includes government effectiveness (the Country-level World Bank (2025)
5 Formulation perceptions of the quality of public services, the civil service, policy formulation and implementation, and the credibility of a
g government’s decisions); and regulatory quality (the perceptions of the government’s ability to design and implement policies and
g regulations that promote private sector development).
%_ B14 2 Respect for Respect for institutions from the World Bank Worldwide Governance Indicators includes rule of law (the perceptions of the extent to Country-level World Bank (2025)
£ Institutions which agents respect and follow the rules of society, including contract enforcement, property rights, the police, courts, and the
; likelihood of crime and violence); and control of corruption (the perceptions of the extent to which public power is used for private
- gain, including both petty and grand corruption, as well as capture of the state by elites and private interests).
~ = o B15_1 Freshwater The “Water — Global Assessment and Prognosis” (WaterGAP) model quantifies water resources and water use for all world terrestrial ~ 60km grid Miller Schmied et al.
23 z ‘§ Explotation areas since 1996. This indicator is based on the modelled potential total water withdrawal estimated in mm/s (or kg/m2/s). (2021)
.v g
é g g B15_2 Freshwater Habitat This indicator is composed by 3 underlying metrics — Wetland Degradation, River Extent Change and River Fragmentation — which aim e ~ 2km grid o Fluet-Chouinard et
S £ Degradation to represent structural loss of freshwater environments. Wetland Degradation is derived from wetland loss maps through human ¢ HydroBASINS 6 al. (2023
§. ﬁ conversion between 2000-2020. River Extent Change is based on the magnitude of river extent change over the past 4 decades ® ~500m grid * Wu et al. (2023)
< derived from satellite imagery. River Fragmentation aims to evaluate the intactness and connectivity within a hydroshed. o Grill et al. (2019)
B15_3 Pollution This indicator reflects the risk values for the full “Water Quality” category. For more details, see underlying components in the SeeB4_1-B4_9 SeeB4_1-B4_9
respective Physical Risk category (4).
o B16_1 Freshwater This indicator is composed by 2 underlying metrics — Freshwater Endemism and Freshwater Biodiversity — both provided by the Freshwater Miqueleiz et al.
.g Biodiversity FishVerts database, which encompasses every described freshwater-dependent vertebrate species (including fishes, birds, Ecoregions of the (2025)
£ amphibians, reptiles, and mammals). World (FEOW)
©
g B16_2 Wetlands of This indicator is based on the Ramsar sites found in the List of Wetlands of International Importances. Ramsar sites highlight Point- & polygon- Ramsar (2023)
g International important wetlands and encourage their wise use. The Ramsar site risk category provides a binary score, indicating the presence (risk  data
£ Importance score 5) or absence (risk score 1) of any Ramsar sites.
>
& B16_3 Ecosystem Condition The Ecosystem Integrity Index (Ell) aims to synthesize the three main pillars of ecosystem condition into a single metric: function, ~300m grid Leutner, B. (2025)
'-_°; (Intact) structure and composition. For the calculation of the final value for a given site, the minimum value across the three pillars is
adopted as the primary factor and, through the application of a fuzzy logic, the state of the other two pillars is also taken into
consideration for accounting for cumulative degradation effects.
B16_4 Free Flowing Rivers While only rivers with high levels of connectivity in their entire length are classified as free-flowing, rivers of Connectivity Status ~500m grid Grill (2019)
(FFR) Index < 95% are considered as fragmented at a certain degree. This indicator aims to evaluate the intactness and connectivity of
rivers independent of any legal or administrative delineation.
P B17_1 Water Conflicts This indicator is based on the Pacific Institute's Water Conflict Chronology map. This map includes conflict events where there is Point data Pacific Institute
g violence or the thread of violence, and where water acts as a trigger for conflict, a weapon of conflict, or where water resources or (2022)
& systems are a casualty of a conflict. This indicator shows the total number of conflict events per country from the last 100 years
§ (1923-2023).
e B11 2 Labour/Human Rights  The indicator is based on the V-Dem civil liberties index, which provides an estimate of the extent to which people are free from Country-level V-Dem (2023)
S government torture, political killings, and forced labour, they have property rights, and enjoy the freedoms of movement, religion,
_§ expression, and association. We use the annual average of the V-Dem civil liberties index from the year 2024.
‘93 B11 3 Financial Inequality The Standardized World Income Inequality Database (SWIID) assists in cross-national research by maximizing the comparability of Country-level Solt et al. (2019
I income inequality data across 199 countries. It incorporates data from the OECD Income Distribution Database, the Socio-Economic

Database for Latin America and the Caribbean generated by CEDLAS and the World Bank, Eurostat, the World Bank’s PovcalNet, the
UN Economic Commission for Latin America and the Caribbean, national statistical offices around the world, and academic studies.
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