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WWF WRF Risk Categories & Indicators

This document provides a detailed overview of all 66 indicators composing the WWF Water Risk
Filter (WWF WRF), including information on the rationale, underlying datasets, and their conversion
into the 5-level risk framework provided by the tool, ranging from very low to very high risks. It
must be highlighted that, as described in the WWF WRF Methodology Documentation?, the final
Basin Risk Categories provided to users are generated by applying pre-defined weightings across
underlying indicators and, for the calculation of Basin Risk Types, by applying specific weightings
across all 25 industry activities covered by the tool. This document is solely focused on the
translation of raw data into State of Nature values (i.e. prior to weighting). Please refer to the WWF
WRF Methodology Documentation for a full overview of the weightings applied on indicators and

categories.

1. Water
Availability

2. Drought

3. Flooding

4. Water Quality

PHYSICAL

5. Water
Accessibility

6. Ecosystem
Services Status

7. Application

8. Scoping

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

Table 1: WWF Water Risk Filter v3.0 risk hierarchy.

Type _Catego Ke

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

&/ 43¢ WWF RISK FILTER SUITE

. Pesticide Risk
. Pesticide Count

L WWF (2026) 'WWF Water Risk Filter Methodology Documentation Version 3.0' Attps.//doi.org/10.5281/zenodo. 19481533
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B8_9 Definition of Water Pollution -

B9_1 Constitutional Right to Clean and Healthy Environment -
9. Rights, Access B9 2 Access to Water Supply and Sanitation Infrastructure -
and Entitlements B9_3 Water Register =
B9 _4 Infrastructure and Management -
B10_1 Water Resource Authority -
B10_2 Coordination among National Government Authorities -
B10_3  Public Participation -
B11_1  Monitoring Environmental Water Quality -
B11_2 Monitoring of Environmental Water Status -
B11_3 Water Catchment Management -
B11_4 Water Resource Management Plans -
B11_5 Enforceability of Water Resource Management Plans -
B11_6 Water-Related Disasters -
B11_7 Data Compilation and Sharing - National Level -
12. Subnational B12_1 Requirement to Meet National Standards -
Water Law B12_2 Coordination Among Local and National Authorities -
13. Offenses and B13_1 V?olatfon of Clean Water Standards -
Penalties B13_2 Violation of Wastewater Standards -

B13_3 Harm to Wetlands -
14. B14._1 Effective Policy Formulation -
Implementation B14_2 Respect for Institutions -

B15_1 Freshwater Exploitation -

. River Extent Change

B15_2 Freshwater Habitat Degradation . Wetland Degradation

10. Institutions
and Governance

11. Management
Instruments

15. Pressures on

Freshwater . River Fragmentation
B15_3 Pollution -
. FW Biodiversity
B16.1 Freshwater Biodiversity Riginess
16. . FW Biodiversity
Environmental Endemism
Factors B16_2 Wetlands of International Importance -
B16_3 Ecosystem Condition -
B16_4 Free Flowing Rivers -
17. B17_1  Water Conflicts -
Socioeconomic B17_2 Labour/Human Rights -
Factors B17_3 Financial Inequality -

WWF WATER RISK FILTER
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Physical Risk

In the WWF Risk Filter Suite, Physical Risk is 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 (see Glossary?). In the WWF WRF, Physical Risk arises from
both natural and human-induced conditions of river basins. It comprises six risk categories
covering different aspects of Physical Risks: 1) Water Availability, 2) Drought, 3) Flooding, 4) Water
quality, 5) Water Accessibility, and 6) Ecosystem Services Status. In other words, Physical Risks
encompasses risks caused by too little water, too much water, water that is unavailable or unfit
for use, and degradation in the surrounding ecosystem, which in turn can negatively impact
freshwater ecosystem services. Each of the risk categories and indicators within Physical Risk are
described below.

1. Risk Category: Water Availability (BRC1)

Water availability refers to the physical abundance or lack of freshwater resources, which can
significantly impact business through production/supply chain disruption, higher operating costs,
and growth constraints, among other mechanisms. Water availability is generally calculated as a
function of the volume of surface water and groundwater available in a given area. Multiple
methods and data sources exist to calculate water availability, each with its own set of biases and
assumptions. The WWF WRF risk category Water Availability integrates multiple indicators on
Water Depletion, Baseline Water Stress, Freshwater Quantity Targets and Groundwater levels to
minimise the effect of any single data source on risk estimates.

1.1. Water Depletion - SBTN (B1_1)

Description: Water depletion measures the ratio of surface and ground water consumptive use to available
renewable water. This indicator is 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 3. This is one of three water availability layers used in the SBTN Unified
Layer v1 a4

SBTN-derived data: HydroBASINS level 6
format/resolution Raw dataset: Raster, 10km grid
HydroBASINS level 7
aggregation

Zonal statistic Direct match from HydroBASINS level 6 into level 7 (using Pfafstetter ID). For islands not
covered by the HydroBASINS dataset, the median value has been extracted from the raw data.

2 WWF (2026) “WWF Risk Filter Suite Glossary Version 3.0" https.//doi.org/10.5281/zenodo.22278527

3 Brauman, K. et a/. (2016) ‘Water Depletion: An Improved Metric for Incorporating Seasonal and Dry-Year Water Scarcity
into Water Risk Assessments’ http.//www.earthstat.org/water-depletion-watergap3-basins/

4 Camargo, R. et al. (2024) ‘State of Nature Layers for Water Availability and Water Pollution to Support SBTN Step 1:
Assess and Step 2: Interpret & Prioritize’ https://doi.org/ 10.5281/zenodo. 12702055

WWF WATER RISK FILTER
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Risk value Threshold (same as SBTN unified layer)

calculation: | 1-Very Low Risk x<0.1
| 2 - Low Risk 0.1<x<0.2
| 3- Moderate Risk 0.2<x<04
| 4 - High Risk 04<x<08

5 - Very High Risk x>0.8

1.2. Baseline Water Stress - SBTN (B1_2)

Description: Baseline water stress measures the ratio of total surface and groundwater withdrawals to
available renewable water. This indicator is based on model outputs from PCR-GLOBWB2 to
compute average monthly values, for the period 1979-2019, then to produce regression values
for the year 2019 (baseline). Note that, although this indicator is called “water stress”, it does not
explicitly take into account environmental flow requirements, water quality, or access to water®.

This is one of three water availability layers used in the SBTN Unified Layer v1.1 6,
Original data SBTN-derived data: HydroBASINS level 6

‘ Raw dataset: Raster, 10km grid

HydroBASINS level 7
aggregation

Zonal statistic Direct match from HydroBASINS level 6 into level 7 (using Pfafstetter ID). For islands not
covered by the HydroBASINS dataset, the median value has been extracted from the raw data.

Risk value Threshold (% annual depletion)

ezlalzian: 1- Very Low 1-VeryLowRisk | <5%annual depletion

2 - Low Risk >5-25% annual depletion

> 25 -75% annual depletion and at least 3 out of 30 years had at least
one month with monthly depletion ratio >75% (Dry-Year)

> 25 -75% annual depletion and at least one month every year the
monthly depletion ratio is>75% (Seasonal)

5 - Very High Risk > 75 -100% annual depletion

‘ 3 - Moderate Risk
‘ 4 - High Risk

1.3. Freshwater Quantity Target - SBTN (B1_3)

Description: Freshwater Quantity Targets7 are expressed as the percentage by which current collective water use levels
must be reduced to stay within ecologically sustainable limits. The Targets are developed at the scale of
HydroBASINS level 05 and are based on historical blue water footprint (1971-2010) and Blue Water Footprint

Caps. This is one of three water availability layers used in the SBTN Unified Layer v1.18
Original data SBTN-derived data: HydroBASINS level 6

‘ Raw dataset: Raster, 60km grid
LSS el lid{e]88  HydroBASINS level 7

Zonal statistic Direct match from HydroBASINS level 6 into level 7 (using Pfafstetter ID). For islands not
covered by the HydroBASINS dataset, the median value has been extracted from the raw data.

5 Kuzma, S. et al. (2023) ‘Aqueduct 4.0: Updated Decision-Relevant Global Water Risk Indicators’

https://doi.org/ https.//doi.org/10.46830/writn.23.0006 1

6 Camargo, R. et al. (2024) ‘State of Nature Layers for Water Availability and Water Pollution to Support SBTN Step 1:
Assess and Step 2: Interpret & Prioritize’ https://doi.org/ 10.5281/zenodo. 12702055

7 Hogeboom, R.J. et al. (2025) ‘Dataset of Science Based Target Network’s Freshwater Quantity Target’
https://doi.org/ https.//doi.org/10.4121/08%ata18-bbd5-493e-8abc-39e 1ca7b2asb9.v2

8 Camargo, R. et al. (2024) ‘State of Nature Layers for Water Availability and Water Pollution to Support SBTN Step 1:
Assess and Step 2: Interpret & Prioritize’ https://doi.org/ 10.5281/zenodo. 12702055
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Risk value
calculation:
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Threshold (% annual target)

1-VerylowRisk | <5
2 - Low Risk >5-25
3 - Moderate Risk >25-50
4 - High Risk >50-80
5 - Very High Risk >80

1.4: Groundwater (B1_4)

Description: This indicator is based on groundwater |

Global Land Water Storage dataset (GLWS), modelled for the years 2003-2019°. This indicator
presents the change in groundwater levels from the first five years (2003-2007) to the last five
years (2015-2019) in mm to indicate where groundwater levels are decreasing.

Global Land Water Storage (GLWS) dataset

evels estimated by the most recent version of the

Original data Raster, 60km grid
format/resolution

Assessment unit for HydroBASINS level 7
aggregation

Zonal statistic Mean value

R|sk value
calculation:

R|sk value

1 - Very Low Risk

Threshold (change in groundwater level - mm)

increase >=5

| 2 - Low Risk 4.9 increase - 5 decrease (ie. +/-5)
| 3 - Moderate Risk 5.01 - 50 decrease
| 4 - High Risk 50.01 - 100 decrease

5 - Very High Risk

> 100mm decrease

2. Risk Category: Drought (BR(2)

Droughts are a recurring feature of all climates and are generally defined with respect to the long-
term average climate of a given region. They are characterized by the absence of precipitation long
enough to cause a serious hydrological imbalance, impacting various sectors of the economy
slowly over time?®. The WWF WREF risk category Drought is informed by two indicators: 1) Long-
term drought, and 2) Short-term drought.

2.1. Long-term drought (B2_1)
[osarsne:

Description:

Standardized Precipitation and Evaporation Index (SPEI) - 12 months

The Standardized Precipitation and Evaporation Index (SPEI)11

provided by the Copernicus

Global Drought Observatory12 is @ multi-scalar 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 long-term hydrological drought,

9 Gerdener, H. (2024) ‘A Global Drought Monitoring Framework Using GRACE/-FO Data Assimilation’
https://doi.org/ https.//doi.org/10.48565/bonndoc-438

10 UNDRR ‘GAR Special Report on Drought 2021" Attps//www.undlrr.org/media/49386

1 Vicente-Serrano, S. et al. (2010) ‘A Multiscalar Drought Index Sensitive to Global Warming: The Standardized
Precipitation Evapotranspiration Index’ https://doi.org/ https://doi.org/10.1175/2009/CL12909. 1

12 Copernicus (2025) ‘Global Drought Observatory’ Attps./drought.emergency.copernicus.eu/

WWF WATER RISK FILTER
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we use the 12 months SPEI data and calculate the proportion of “dry events” (i.e. SPEI <-1)

throughout a 10-year period.

Original data
format/resolution

Raster, 30km grid

HydroBASINS level 7

Zonal statistic

Assessment unit for
| aggregation |

Median value

R|sk value Threshold (proportion of “dry events”)
calculation: |71 - Very Low Risk 0
| 2 - Low Risk 0-0.15
| 3- Moderate Risk >0.15-0.3
| 4 - High Risk >0.3-0.6
5 - Very High Risk >0.6
2.2. Short-term drought (B2_1)

Data name;

Description:

The Standardized Precipitation and Evapo

Global Drought Observatory”
precipitation and temperature data to det

and impacts in the context of global warming. For estimating short-term hydrological drought,

we use the 12 months SPEI data and calcu
throughout a 3-year period.

is a multi-scalar drought index developed by combining both

Standardized Precipitation and Evaporation Index (SPEI) - 12 months

ration Index (SPEI)' provided by the Copernicus

ect, monitor and analyse different drought types

late the proportion of “dry events” (i.e. SPEl <-1)

Original data
format/resolution

Raster, 30km grid

Assessment unit for
aggregation

HydroBASINS level 7

Zonal statistic ‘

Risk value
calculation:

Median value

Risk value

Threshold (proportion of “dry events”)

| 1 - Very Low Risk 0

| 2 - Low Risk 0-0.15

| 3- Moderate Risk >0.15-0.3

| 4 - High Risk >0.3-06
5 - Very High Risk >0.6

3. Risk Category: Flooding (BRC3)

Flooding occurs when there is an overflowing of water onto land that is normally dry. Floods can
happen due to overflowing rivers, lakes, or oceans, and are often caused by heavy rainfall, rapid
snowmelt, when dams or levees break, or a storm surge from a tropical cyclone or tsunami in
coastal areas. Flood can also be caused by the complex moving water from upstream or jammed
downstream confluence, instead of just the rainfall or snowmelt on the site. Flood events can
impact businesses' operations as well as across their value chain by causing closure of operations,
supply chain disruptions and transportation or increased capital costs. The WWF WRF risk category
‘Flooding’ considers both historical patterns of large flood events since 1985 and flood depth
within a 100-year-flood-prone extent.

13 vicente-Serrano, S. et a/. (2010) ‘A Multiscalar Drought Index Sensitive to Global Warming: The Standardized
Precipitation Evapotranspiration Index’ https://doi.org/ https://doi.org/10.1175/2009/CL12909. 1
14 Copernicus (2025) ‘Global Drought Observatory' Attps.//drought.emergency.copernicus.eu/
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3.1. Flood Occurrence (B3_1)

Data name: Dartmouth Flood Observatory

Description: This indicator is based on the recurrence of floods within the 36-year time frame period of
1985 to 2021. The occurrence of floods within a given location was estimated using data from
the Dartmouth Flood Observatory, University of Colorado™. It includes floods due to
overflowing rivers, lakes, or oceans caused by heavy rainfall, rapid snowmelt, dams or levees
breaking, or storm surges from tropical cyclones or tsunamis in coastal areas. The Dartmouth
Flood Observatory uses data derived from a wide variety of news, governmental,
instrumental, and remote sensing sources.

Original data Point and Polygon data
format/resolution

Assessment unit for HydroBASINS level 7
aggregation
Zonal statistic Sum

Risk value Threshold (# of flood events within assessment unit)

calculation: 1 - Very Low Risk 0
| 2 - Low Risk 1-2(rare)

3 - Moderate Risk 3-10 (moderate)
4 - High Risk 10 - 30 (high)
5 - Very High Risk > 30 (very high)

3.2. Flood hazard (B3_2)
(onanone | e oo eaveos ]

Description: This indicator is based on the JRC's global 100-year-flood hazard map, developed using
hydrological and hydrodynamic models driven by the climatological data of the European and
Global Flood Awareness Systems (EFAS and GloFAS)*®. Flood hazard is estimated per pixel as
maximum flood depth. Pixels outside of the 100-year-flood extent were assumed to have a
depth of 0.

Original data Raster, 100m grid
format/resolution

PSS Eaillilis{e)  HydroBASINS level 7
aggregation
Zonal statistic ‘ Median value

Risk value Quantiles (even) Threshold (average depth - m) |

calculation: | 1-Very Low Risk <20t x <0.0514
| 2 - Low Risk 20t - 40 0.0514 > x < 0.0530
| 3 - Moderate Risk 40 - 60 0.0530 > x < 0.0567
| 4 - High Risk 60" - 80" 0.0567 > x < 0.0718

5 - Very High Risk >80t x>0.0718

15 Brakenridge, G.R. (2020) ‘Global Active Archive of Large Flood Events.’
https.//floodobservatory.colorado.edu/Archives/index.htm/

16 Baugh, C. et /. (2026) ‘Global River Flood Hazard Maps. European Commission, Joint Research Centre’
https://doi.org/ 10.2905//RC.VD32YWG
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4. Risk Category: Water Quality (BRC4)

Water quality indicates whether water resources are fit for human use and ecosystems alike. Poor
water quality - water pollution - can impact business indirectly by causing ecosystems
destabilization or serious health issues as well as directly through increased operating costs, and
as reduction in production or growth.

The WWF WREF risk category Water Quality considers parameters with well documented direct and
indirect negative effects on water security for both humans and freshwater biodiversity, which are
aligned to the Sustainable Development Goal (SDG) 6.3.2. The WWF WRF risk category Water
Quality is a comprehensive and robust metric as it integrates a total of 9 best available and peer-
reviewed datasets covering different aspects of water quality as well as different modelling
approaches: 1) Coastal Eutrophication Potential, 2) Nitrate-nitrite Concentration, 3) Periphyton
Growth Potential, 4) Biological Oxygen Demand (BOD), 5) Pathogens, 6) Pesticides, 7) Chemicals,
8) Plastics, and 9) Salinity.

4.1. Coastal Eutrophication Potential - SBTN (B4_1)

Description: Coastal eutrophication potential measures the potential for riverine loadings of nitrogen (N),

phosphorus (P), and silica (Si) to stimulate harmful algal blooms in coastal waters’. This is one
118

of three water quality layers used in the SBTN Unified Layer v1

‘ SBTN-derived data: HydroBASINS level 6
format/resolution Raw dataset: Raster, Tkm grid
SRS R el (R {e]8  HydroBASINS level 7
aggregation

Zonal statistic Direct match from HydroBASINS level 6 into level 7 (using Pfafstetter ID). For islands not
covered by the HydroBASINS dataset, the median value has been extracted from the raw data.

| Risk value ' Threshold (potential for riverine loadings)
<-5

calculation: | 1-Very Low Risk
| 2 - Low Risk >-5-0
| 3 - Moderate Risk >0-1
| 4 - High Risk >1-5
5 - Very High Risk >5

17 Kuzma, S. et al. (2023) ‘Aqueduct 4.0: Updated Decision-Relevant Global Water Risk Indicators’

https://doi.org/ https.//doi.org/10.46830/writn.23.0006 1

18 Camargo, R. et a/. (2024) ‘State of Nature Layers for Water Availability and Water Pollution to Support SBTN Step 1:
Assess and Step 2: Interpret & Prioritize’ https://doi.org/ 10.5281/zenodo. 12702055
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4.2. Nitrate-Nitrite Concentration - SBTN (B4_2)

Description: ' Nitrogen (N) is a proxy for nutrient loading in water bodies. This indicator is based on predictions
of nitrogen (nitrate/nitrite) in rivers, as an annual average.
The indicator it is based on a combination of monitoring data and a machine learning prediction

1%, Here we used the average predicted values between 2006 and 2010, i.e. the last 5 years

mode
of available data. This is one of three water quality layers used in the SBTN Unified Layer v1.1 20

‘ SBTN-derived data: HydroBASINS level 6
format/resolution Raw dataset: Raster, Tkm grid
HydroBASINS level 7

aggregation

Zonal statistic Direct match from HydroBASINS level 6 into level 7 (using Pfafstetter ID). For islands not
covered by the HydroBASINS dataset, the median value has been extracted from the raw data.
Risk value Threshold (annual average concentration)

calculation: | 1 - Very Low Risk <04
| 2- Low Risk >0.4-0.8
| 3 - Moderate Risk >0.8-1.2
| 4 - High Risk >12-1.6

5 - Very High Risk >1.6

4.3. Periphyton Growth Potential - SBTN (B4_3)

Description: Periphyton Growth Potential is based on global model of dissolved and total nitrogen (N) and
phosphorus (P) concentrations and ratios to determine which nutrient is limiting periphyton

proliferation during the growing season?L. This is one of three water quality layers used in the
SBTN Unified Layer v1.1%2.
SBTN-derived data: HydroBASINS level 6

format/resolution Raw dataset: Raster, Tkm grid

SRS R el (R {e]8  HydroBASINS level 7

aggregation
‘ Direct match from HydroBASINS level 6 into level 7 (using Pfafstetter ID). For islands not

| covered by the HydroBASINS dataset, the median value has been extracted from the raw data.

calculation: N:P ratio <7 and N < 0.4 (N-limited growth acceptable) OR
N:P ratio > 7 and P < 0.023 (P-limited growth acceptable)
N:P ratio <7 and N < 0.4 -0.8 (N-limited growth acceptable) OR
N:P ratio > 7 and P < 0.023 -0.046 (P-limited growth acceptable)
N:P ratio <7 and N < 0.8 -1.2 (N-limited growth undesirable) OR
N:P ratio > 7 and P < 0.046 -0.100 (P-limited growth undesirable)
N:P ratio <7 and N < 1.2 -1.6 (N-limited growth undesirable) OR
N:P ratio > 7 and P < 0.100 -0.150 (P-limited growth undesirable)
N:P ratio <7 and N > 1.6 (N-limited growth undesirable) OR
N:P ratio > 7 and P > 0.150 (P-limited growth undesirable)

1 - Very Low Risk

2 - Low Risk

3 - Moderate Risk

4 - High Risk

5 - Very High Risk

1% Damania, R. et al. (2019) ‘Quality Unknown: The Invisible Water Crisis | Global Nitrate-Nitrite in Surface Water’
https.//wbwaterdata.org/dataset/global-nitrate-nitrite-surface-water

20 Camargo, R. et /. (2024) ‘State of Nature Layers for Water Availability and Water Pollution to Support SBTN Step 1:
Assess and Step 2: Interpret & Prioritize’ https://doi.org/ 10.5281/zenodo. 12702055

21 McDowell, RW. et a/. (2020) ‘Global Mapping of Freshwater Nutrient Enrichment and Periphyton Growth Potential
https://doi.org/ 10.1038/541598-020-60279-w

22 Camargo, R. et a/. (2024) ‘State of Nature Layers for Water Availability and Water Pollution to Support SBTN Step 1:
Assess and Step 2: Interpret & Prioritize’ https://doi.org/ 10.5281/zenodo. 12702055
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4.4. Biological Oxygen Demand (B4_4)

Data name: DynQual - Biological Oxygen Demand

Description: Biological oxygen demand (BOD) is a widely used umbrella proxy for overall water quality. This

indicator is based on the results of the dynamical surface water quality model (DynQuaI)23
monthly results for the period of 2010-2019. The data is modelled using W5E5 forcing data and
the PCR-GLOBWAB?2 hydrological model. 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.

Original data Raster, ~10km grid

format/resolution

LSS il lia (]88 HydroBASINS level 7

aggregation

Zonal statistic Observation-weighted mean (i.e. non-NA pixels are given higher weight)

Risk value Risk value Threshold (concentration - mg/L)

calculation: | 1 - Very Low Risk <1
|
|

2 - Low Risk 1.1-5

3 - Moderate Risk 5.1-10
4 - High Risk 10.1-30
5 - Very High Risk >30

4.5. Pathogens (B4_5)
[Dsanane | pnaual pategenpotaen |

Description: This indicator is based on the results of the dynamical surface water quality model (DynQual)**
monthly results for the period of 2010-2019. The data is modelled using W5E5 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.

Original data Raster, ~10km grid
format/resolution

PSS Eaillilis{o) HydroBASINS level 7
aggregation
Zonal statistic ‘ Observation-weighted mean (i.e. non-NA pixels are given higher weight)

Risk value Quantiles (uneven) Threshold (concentration - cfu 100mg/L) |

calculation: | 1-Very Low Risk <50t <5.09
| 2 - Low Risk 50 - 75t >5.09 - 53.58
| 3 - Moderate Risk 75t - 9Qth > 53,58 - 258.19
| 4 - High Risk 90" - 95 >258.19-615.80
5 - Very High Risk >g5th 615.80

23Jones, E.R. et a/. (2023) ‘DynQual v1.0: A High-Resolution Global Surface Water Quality Model’
https://doi.org/ 10.5794/gmd-16-4481-2023
24Jones, E.R. et a/. (2023) ‘DynQual v1.0: A High-Resolution Global Surface Water Quality Model’
https://doi.org/ 10.5794/gmd-16-4481-2023
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4.6. Pesticides (B4_b)

Please note that this is a multi-metric indicator, composed by two datasets: Pesticide Risk and
Pesticide Count. To produce a final “Pesticides” risk value, the maximum of the underlying metrics
in each assessment unit is used.

Tang et al. 2021 - Global Pesticide Pollution Risk

Description: Risk of pesticide pollution is composed of two datasets: pesticide pollution risk value and
number of (pesticide) active ingredients posing a risk to the environment. Both datasets are
from Tang et al. (2021)%. Pesticide pollution risk value 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.

‘ Raster, ~10km grid
format/resolution

HydroBASINS level 7
aggregation

Zonal statistic ‘ Median value

Risk value Risk value Threshold Threshold
calculation: (risk score by Tang et a/. 2021) (# of active ingredients)

| 1 - Very Low Risk <=1 <=6

| 2 - Low Risk 1<x<=2 6<x<=11

| 3-Moderate Risk | 2<x<=3 11<x<=16

| 4 - High Risk 3<x<=4 16 < x <= 20
5 - Very High Risk >4 >20

4.7. Chemicals (B4_7)

Description: ' Toxicity Stress is a measure of the negative effects experienced by the aquatic system due to
chemicals and mixtures of chemicals that are transported through and accumulate in

freshwater ecosystems and negatively affect the aquatic ecosystem. This indicator®® is based on
the “best case” effect curve linking scenario between the “Human Impact and Water Availability

Indicator” (HIWAI) proxy for pressure to the ecological impact expressed by the msPAF metric?’
using predicted environmental modelled concentrations of 1,785 chemicals?.

Original data Raster, ~60km grid
format/resolution

LSS il lis{e 88 HydroBASINS level 7
aggregation

Zonal statistic ‘ 95t quantile
Risk value ' Risk value | Threshold (% of species being affected)

I | 1 - Very Low Risk <5
| 2 - Low Risk 5-10%
| 3- Moderate Risk 10-25%
| 4 - High Risk 25-50%
5 - Very High Risk >50%

% Tang, F.H.M. et a/. (2021) ‘Risk of Pesticide Pollution at the Global Scale’ https://doi.org/ 10.1038/541561-021-00712-5
26 Roovaart, ). van den et a/. (2022) ‘Global Scenarios for Ecosystem Health : Nutrient Pollution and Toxic Stress'
https.//www.deltares.nl/expertise/publicaties/global-scenarios-for-ecosystem-health-nutrient-pollution-and-toxic-stress
27 posthuma, L. et a/. (2019) ‘Species Sensitivity Distributions for Use in Environmental Protection, Assessment, and
Management of Aquatic Ecosystems for 12 386 Chemicals’ https://doi.org/ 10.71002/etc. 4373

28 Gils, J. van et al. (2020) ‘Computational Material Flow Analysis for Thousands of Chemicals of Emerging Concern in
European Waters' https://doi.org/ 10.1016/j.jhazmat.2020.122655

15
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4.8. Plastics (B4_8)

Data name: Lebreton et a/. 2019 - Mismanaged Plastic Waste

Description: Mismanaged plastic waste entering our environment is a growing global concern. Wind and rain
carry it into our rivers and out to sea where it endangers wildlife and can enter the food chain.
Plastic waste that escapes into the environment can be the result of littering, illegal dumping,
and poorly designed waste 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%° and correspond to the version 3 of the
referred dataset.

Original data Raster, ~1km grid
format/resolution

SRS R el {e]8s  HydroBASINS level 7
aggregation

Zonal statistic Mean value
Risk value Threshold (kg/year/km?)
calculation: |Wgz—
| 2 - Low Risk 2.1-20
| 3 - Moderate Risk 20.1 - 200
| 4 - High Risk 200.1 - 2000
5 - Very High Risk > 2000

4.9. Salinity (B4_9)

Description: This indicator is based on the results of the dynamical surface water quality model (DynQuaI)30
monthly results for the period of 2010-2019. The data is modelled using W5E5 forcing data and
the PCR-GLOBWB2 hydrological model. This indicator provides the average monthly total
dissolved solids (TDS) concentrations in mg/I to represent salinity for the ten-year period of
January 2010 - December 2019.

Original data ‘ Raster, ~10km grid
HydroBASINS level 7
aggregation
‘ Observation-weighted mean (i.e. non-NA pixels are given higher weight)

calculation:

| 1 - Very Low Risk <100

| 2 - Low Risk 100.1 - 250

| 3 - Moderate Risk 250.1-525

| 4 - High Risk 525.1 - 3000
5 - Very High Risk > 3000

29 | ebreton, L. et a/. (2019) ‘Future Scenarios of Global Plastic Waste Generation and Disposal’
https://doi.org/ 10.1057/541599-018-0212-7

30Jones, E.R. et a/. (2023) ‘DynQual v1.0: A High-Resolution Global Surface Water Quality Model’
https://doi.org/ 10.5794/gmd-16-4481-2023
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5. Risk Category: Water Accessibility (BRC5)

Access to safe drinking water, adequate sanitation, and hygiene awareness (WASH) is critical for
water resources development and management. Low WASH infrastructure can potentially
undermine business viability. The WWF WRF category Water Accessibility is informed by two
indicators: 1) Access to Basic Safe Drinking Water, and 2) Access to Basic Sanitation.

5.1. Access to Basic Safe Drinking Water (B5_1)
[Doarome: | Wordank s ososesweormkngvaer

Description: This indicator measures the percentage of people using at least basic water services. This
indicator encompasses both people using basic water services as well as those using safely
managed water services. Basic drinking water services are defined as drinking water from an
improved source, provided collection time is not more than 30 minutes for a round trip.
Improved water sources include piped water, boreholes or tubewells, protected dug wells,

protected springs, and packaged or delivered water3L,

Original data Country-level
format/resolution

SRS v al(f{eJ88  HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value Quantiles (even) Threshold (% of population) |

calculation: | 1-Very Low Risk <20t >95%
| 2 - Low Risk 20t - 40t 90-95%
| 3 - Moderate Risk 40t - 6O 80-90%
| 4 - High Risk 60t - 8Ot 60-80%

5 - Very High Risk >80t <60%

h.2. Access to Basic Sanitation (B5_2)

World Bank - Access to Basic Sanitation ‘

Description: This indicator measures the percentage of people using at least basic sanitation services, that
is, improved sanitation facilities that are not shared with other households2. This indicator
encompasses both people using basic sanitation services as well as those using safely managed
sanitation services. Improved sanitation facilities include flush/pour flush to piped sewer
systems, septic tanks or pit latrines; ventilated improved pit latrines, compositing toilets or pit
latrines with slabs.

Original data Country-level
format/resolution

LSS Eaillilis{o) 8 HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value Quantiles (even) Threshold (% of population) |

calculation: | 1-Very Low Risk <20t >95%
| 2 - Low Risk 20% - 40t 90-95%
| 3 - Moderate Risk 40 - 60 80-90%
| 4 - High Risk 60" - 80" 60-80%

5 - Very High Risk >80t <60%

31 WHO et a/. (2022) ‘Estimates on the Use of Water, Sanitation and Hygiene by Country (2007-2022). Joint Monitoring
Programme for Water Supply, Sanitation and Hygiene. https.//data.worldbank.org/indicator/SH.H20.BASW.ZS?view=map
32 WHO et a/. (2022) ‘Estimates on the Use of Water, Sanitation and Hygiene by Country (2007-2022). Joint Monitoring
Programme for Water Supply, Sanitation and Hygiene. https.//data.worldbank.org/indicator/SH.H20.BASW.ZS?view=map
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b. Risk Category: Ecosystem Services Status (BRC5)

Ecosystems provide business, people and communities with a wide range of goods and services
such as climate and streamflow regulation, water purification, species habitats maintenance,
balance of soil biodiversity, among many others. Therefore, the degradation of ecosystems can
result in businesses having restricted access in the long-term to the quantity and quality of water
needed for their activities as well as other ecosystem services they rely on. The WWF WRF risk
category Ecosystem Services Status is informed by five indicators: 1) Forest Canopy Loss, 2)
Landslides, 3) Invasive Species, 4) Desertification, and 5) River Fragmentation.

6.1. Forest Canopy Loss (B6_1)

Description: For this indicator, tree cover loss was applied as a proxy to represent catchment ecosystem
services degradation since forests play an important role in terms of water regulation, supply
and pollution control. The forest cover data is based on Hansen et al.’s global Landsat data at a
30-meter spatial resolution to characterize forest cover and change33. The authors defined
trees as vegetation taller than 5 meters in height, and forest cover loss as a stand-replacement
disturbance, or a change from a forest to non-forest state, during the period 2000 - 2024.

Original data Raster, 30m grid
format/resolution

LSS Eaidl {88 HydroBASINS level 7
aggregation
Zonal statistic ‘ Mean value

Threshold (% tree cover loss)

Risk value Risk value

calculation: | 1 - Very Low Risk <1%
| 2 - Low Risk >1-2%
| 3 - Moderate Risk >2-5%
| 4 - High Risk >5-20%
5 - Very High Risk >20%

b.2. Landslides (B6_2)

Landslides impose significant risks to human lives and economic activities. Landslides have
become more prevalent because of anthropogenic disturbances, such as land-cover changes, land
degradation, and expansion of infrastructure. These are further exacerbated by more extreme
precipitation due to climate change, which is predicted to trigger more landslides and threaten
sustainable development in vulnerable regions?>.

' NASA Landslide Sensitivity Map

Description: The NASA Landslide Sensitivity Map>? is derived from a heuristic fuzzy approach, which is based
on satellite imagery, mathematical 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'.

3 Hansen, M.C. et a/. (2013) "High-Resolution Global Maps of 21st-Century Forest Cover Change’
https://doi.org/ 10.1126/science. 1244693

34 stanley, T. et a/. (2017) ‘A Heuristic Approach to Global Landslide Susceptibility Mapping’
https://doi.org/ 10.1007/511069-017-2757-y
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Original data
format/resolution

Assessment unit for
aggregation
Zonal statistic

Risk value
calculation:
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Raster, Tkm grid

HydroBASINS level 7

Median value

1 - Very Low Risk

Threshold (NASA's susceptibility levels)

Slight
2 - Low Risk Low
‘ 3 - Moderate Risk Moderate
4 - High Risk High
5 - Very High Risk Severe

o3¢ WWF RISK FILTER SUITE

6.3. Invasive species (B6_3)

Invasive and alien species have been reported worldwide, resulting in loss of biodiversity at local
and regional scales and causing significant economic damage. Invasive species may be indigenous
and/or exotic or alien. Invasive species can out-compete or predate upon local and indigenous
species, with negative implications for biodiversity. Invasive species can also affect the hydrological
functioning of freshwater systems, degrading fundamental ecosystem services such as water
supply, flood attenuation, and electricity generation.

CABI Invasive Species Compendium ‘

Description: The CABI Invasive Species Compendium35 is an extensive database that provides detailed
coverage of invasive pests, plants, fungi and animal diseases to help support decision-making
in invasive species management worldwide. CABI data records the presence of invasive
species at a national and, in some countries, sub-national level, including differentiation
between island and mainland regions. To convert CABI data to standard WWF WREF risk values,
the number of unique invasive freshwater species or species that impact freshwater
environments was counted within each available national/sub-national area, not considering
species identified as exterminated or naturalized.

Original data Country-level (subnational for few specific cases)
format/resolution

LSS Eadlilid{e]8  HydroBASINS level 7

aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7
Risk value Quantiles (even) Threshold (% of population) |

calculation: | 1 - Very Low Risk <20 <62
| 2 - Low Risk 20t - 40t >62 - 124
| 3- Moderate Risk 40t - 60O >124 - 162
| 4 - High Risk 60t - 80t >162 - 204
5 - Very High Risk >80t >204

35 CABI (2024) CABI Compendium Data https://www.cabidigitallibrary.org/journal/cabicompendium
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b.4. Desertification (B6_4)

Desertification has been rapidly evolving, triggered by multiple anthropogenic factors - notably
land-use change, overgrazing, and climate change. As a consequence, severe effects are reflected
on the physical environment (e.g. soil erosion, biodiversity decline), intensifying freshwater
scarcity and directly impacting the social and economic spheres?.

World Atlas of Desertification

Description: This indicator is from the World Atlas of Desertification (WAD3)37 convergence of evidence layer,
which maps land degradation and environmental change across 14 different categories. These
indicators consider different elements of human-environment interactions, and the
convergence of evidence layer provides a systematic framework which highlights regions where
multiple elements converge and which may therefore be experiencing land degradation.

Original data Raster, Tkm grid
format/resolution

LSS Eaidl {8 HydroBASINS level 7
aggregation
Zonal statistic ‘ Median value

Risk value Threshold (#of converging indicators in an area with desertification risk)

calculation: | 1-Very LowRisk | 0-1
| 2 - Low Risk 2-3
| 3-Moderate Risk | 4-5
| 4 - High Risk 6-7
5-Very High Risk | 8-14

6.5. River Fragmentation (B6_5)

River fragmentation is one of the main pressures upon freshwater ecosystems, directly disrupting
habitat connectivity and thus impacting biological and inorganic flows (e.g. migratory routes and
sediment flows).

Free Flowing Rivers (FFR)

Description: Grill et al. (2019) use a compilation of the geometric network of the global river system and
associated attributes, such as hydro-geometric properties, as well as pressure indicators to
calculate an integrated connectivity status index (CSl). This indicator uses the CSl to calculate the

percentage of the river basins’ volume considered as fragmented (CSI greater than 9506)%8,

Original data Raster, 500 m grid
format/resolution

LSS il lis{e/88  HydroBASINS level 7
aggregation
Zonal statistic ‘ % of river volume classified as fragmented

Risk value Threshold (% of the volume that is non-free flowing)

Risk value

el | 1 - Very Low Risk x = 0% (all volume is free flowing)
| 2 - Low Risk 0% < x < 20%
| 3 - Moderate Risk 20% < x < 70%
| 4 - High Risk 70% < x < 90%
5 - Very High Risk X >90%

36 Cherlet, M. et a/. (2018) ‘WAD | World Atlas of Desertification’ Attps:/wad.jrc.ec.europa.eu/
37 Cherlet, M. et a/. (2018) ‘WAD | World Atlas of Desertification’ Attps.//wad.jrc.ec europa.eu/
3B Grill, G. et a/. (2019) ‘Mapping the World's Free-Flowing Rivers' https://doi.org/ 10.1038/541586-019-1111-9
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Regulatory Deficiency Risk

The WWF WRF Regulatory Deficiency Risk measures 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 that it operates. Regulation provides guidelines for
companies to inform operational practices. Many companies will calibrate their operational
practices to comply with the standards required by law in the jurisdiction within which they
operate, rarely going beyond compliance. Where regulation is weak or poorly enforced, there will
be a gap between company behavior and water stewardship best practice.

This layer is heavily tied to the concept of good governance and that businesses thrive in a stable,
effective and properly implemented regulatory environment. Operating in jurisdictions with high
Regulatory Deficiency Risk increases the likelihood that a company has negative environmental
impacts. This in turn exposes companies to several potential consequences, including: i)
reputational damage that can erode stakeholder trust and business value; ii) increased exposure
to liability for damages resulting from inadequate environmental practices; iii) increased
transaction costs as a result of unpredictable or inconsistent processes or enforcement; and iv)
degradation of the ecosystem services that a company depends on to operate.

‘Regulatory Deficiency Risk’ in the WWF Risk Filter Suite is distinct from the more commonly used
regulatory compliance risk, which measures potential for adverse consequences to a company if
it fails to comply with existing laws, regulations, or industry standards relevant to its operations.
Regulatory Deficiency Risk will increase in jurisdictions with limited regulatory oversight, whereas
regulatory compliance risk will tend to decrease in the same locations.

For calculating Regulatory Deficiency, all risk values are assessed by comparing existing national-
level regulations relevant for water stewardship to regulatory best practices, defined with detailed
input from within WWF and topic experts®. National-level assessment may be less appropriate for
some countries where subnational legislation plays an important role in freshwater regulation
(e.g. Canada). See Appendix | of this document to understand those countries where subnational
legislation may be most relevant.

In the WWF WRF, there are eight risk categories covering different aspects of Regulatory Deficiency
Risk: 1) Application, 2) Scoping, 3) Rights, Access and Entitlements, 4) Institutions and Governance,
5) Management Instruments, 6) Subnational Water Law, 7) Offenses and Penalties, 8)
Implementation. For 32 indicators and 8 categories, the WWF WRF converts legal assessments
from our project partners Legal Atlas on a scale of 0-100 into standard 1-5 risk values. Values of 5
(Very High Risk) are reserved for extreme cases where no regulation exists on a topic (i.e. Legal
Atlas value of 0).

3% wingard, J.V. et a/. (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
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1. Risk Category: Application (BRC7)

While there are varying definitions, the ‘application’ of law generally refers to how laws are
interpreted and enforced in practice. This, without overstatement, is the main goal of any legal
system. Laws are intended to be applied to real-world situations. However, applying the law is
often one of the more difficult tasks in legal practice. In this context, the legal tools that support
its application are as vital to the rule of law as they are to the regulation of specific resources or
societal issues. This component focuses on legal tools, specifically those that define the subject
matter and jurisdictional limits of the legal framework as it applies to water resources. To achieve
this, the best practices in this component review the status of IWRM Water Policy and its alignment
with the law's objectives, as well as statements regarding compliance with international
agreements and key definitions*.

1.1. Status of IWRM Water Policy (B7_1)

Description: Policy is any formal statement by a government that is not a legally enforceable document.
Policies are nonetheless vital to law, as they provide a formal basis for its development and
interpretation, and, in some jurisdictions, can take forms that are at least partially enforceable
(e.g., an agency's policies concerning implementation can be considered enforceable under
administrative law in some jurisdictions). Integrated Water Resource Management (IWRM) is a
process that promotes the coordinated development and management of water, land, and
related resources to maximise the resultant economic and social welfare equitably, without
compromising the sustainability of vital ecosystems. Lower regulatory risk would be linked to
water policies that fully incorporate IWRM, ensuring more comprehensive water resource
management; the risk would be even lower if these policies included clear implementation and
enforcement measures, rather than merely guiding legislative development.

Inquiries: Inquiry 1. Existence of National Level Policy. Is there a national-level water policy?

Inquiry 2. Effect. If so, is it intended to direct: 1) The drafting of the law; 2) The implementation
of the law

Inquiry 3. IWRM Influence. Is the national-level water policy at least partially based on INRM?
Inquiry 4. Comprehensiveness. Does it specifically include: 1) social equity; 2) economic
efficiency; 3) environmental sustainability; 4) freshwater biodiversity; 5) stormwater
management; 6) disaster management (droughts and floods); 7) wastewater treatment; 8) water
supply; 9) conservation of existing water sources; 10) climate resilience; 11) good governance.

Original data Country-level
format/resolution

SRS R al[# ()8 HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

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)

40 wingard, J.V. et a/. (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
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7.2. IWRM Policy Statement in Law (B7_2)

Description: The objectives (or purpose) of a law play a significant role in two major areas: 1) the development
of the law itself, as well as any implementing regulations, and 2) the interpretation and
application of the law for implementation, enforcement and adjudication. The explicit inclusion
of IWRM obijectives in legislation would be seen as a strong sign that the overall regulatory
framework is constructed around IWRM principles and that there is at least some level of
implementation. The assessments for this best practice examine whether IWRM is reflected in
the objectives or purpose statement in the law, and then separately, which key aspects of IWNRM
are present.

Inquiries: Inquiry 1. Objectives of Law. Do the objectives of the law reflect INRM?

Inquiry 2. Comprehensiveness. If so, do these objectives specifically include: 1) social equity; 2)
economic efficiency; 3) environmental sustainability; 4) freshwater biodiversity; 5) stormwater
management; 6) disaster management (droughts and floods); 7) wastewater treatment; 8) water
supply; 9) conservation of existing water sources; 10) climate resilience; 11) good governance.

format/resolution
HydroBASINS level 7
aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

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)

8. Risk Category: Scoping (BRC8)

Precise legal definitions form the foundation of effective water governance. They establish the
meaning of key concepts and terms, ensuring consistency in interpretation, implementation, and
enforcement across the legal framework. This component assesses the presence and quality of
definitions essential to the regulation and management of freshwater resources. The selected
definitions are drawn from established glossaries used in integrated water resource management
(IWRM) and reflect internationally recognised terminology. For each term, inquiries are structured
first to determine whether a definition exists in law, and, where appropriate, to assess whether it
contains necessary substantive elements. The presence of clear, comprehensive definitions is
considered a legal best practice, as it enables clearer regulatory intent, improves administrative
coherence, and reduces legal ambiguity across jurisdictions*?.

41 Wingard, .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
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8.1. Defnition of Freshwater Resource (B8_1)
Data name: Definition of Freshwater Resource
Description: Most commonly, freshwater is defined as ‘naturally occurring water that is not salty, and is

suitable for consumption if clean or processed; not of the sea.’ This is the core resource for this
topic and its definition would be a basic requirement, although not considered problematic, as
it is almost universally defined and with little variation. However, its absence from the law or the
deficient definition of the term would nonetheless be a strong indicator of inadequate resource
management and, therefore, a strong indicator of regulatory risk.

Inquiries: Inquiry 1. Existence of Definition. Is the term freshwater resource, or an equivalent alternative,
defined?
Inquiry 2. Comprehensiveness. Does the definition reference:1) surface water; 2) groundwater
Inquiry 3. Sources of Freshwater. Does the definition recognize specific sources of freshwater,
including any of the following: 1) natural water bodies (lakes, ponds, etc.); 2) natural
watercourses (rivers, streams, etc.); 3) rainwater; 4) mineral water; 5) frozen waters (glaciers, ice,
etc.) (if applicable); 6) constructed waterworks (reservoirs, canals, etc.); 7) other forms of water
accumulation
Original data Country-level
format/resolution

LSS Eaidi {88 HydroBASINS level 7
aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7
Risk value 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)

8.2. Defnition of Groundwater (B3_2)

Description: Typically defined as the water that collects below the Earth's surface, ‘groundwater’ is a crucial
component of the Earth’s water cycle, and its inclusion in definitions would be a starting point
for its appropriate management. It is estimated that 30.1 per cent of the world's freshwater
takes the form of groundwater. While precipitation is the primary source of potable water,
groundwater remains a significant source in many countries and a crucial resource for
agriculture as well. In the US, for example, more than 33% of the population relies on
groundwater as their primary freshwater supply. In India, 80% of its 1.35 billion residents
depend on groundwater for both drinking and irrigation.19 Like the term ‘freshwater’, it is
unlikely to be omitted, although the approaches (depth, ownership, etc.) likely vary and would
have implications for effective management.

Inquiry 1. Existence of Definition. Is the term groundwater, or an equivalent alternative, defined?

Original data Country-level
format/resolution

LEESS il lis{e/88  HydroBASINS level 7

aggregation
Zonal statistic Direct translation of country-level data into HydroBASINS level 7
Risk value Threshold (Legal Atlas Value)
calculation: - 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)
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8.3. Definition of Wastewater (B8_3)

Data name: Definition of Wastewater

Description: Wastewater is generally defined as ‘used water' affected by domestic, industrial, and commercial
activities. Proper treatment and disposal are essential functions of any freshwater management
system. The United Nations estimates that 42% of household wastewater worldwide is not
treated; although treatment prevents environmental damage, it creates a source of potable
domestic water and can supply nutrients for agriculture. It is essential that wastewater from
domestic, agricultural, industrial, and commercial sources be treated differently. Recognising
these differences should be based on the primary definition of the term.

Inquiries: Inquiry 1. Existence of Definition. Is the term wastewater, or an equivalent alternative, defined?
Inquiry 2. Comprehensive. Does the definition reference: 1) domestic (aka residential)
wastewater; 2) agricultural wastewater; 3) industrial wastewater; 4) commercial wastewater

Original data Country-level
format/resolution

SRS el {e]8s  HydroBASINS level 7
aggregation
Zonal statistic Direct translation of country-level data into HydroBASINS level 7

Risk value 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)

8.4. Defnition of Environmental Water (B8_4)

' Definition of Environmental Water

Description: Environmental water refers to water that is legally allocated or managed to preserve or enhance
the environmental values of water-dependent ecosystems, such as rivers, wetlands, and
estuaries.

Inquiries: Inquiry 1. Existence of Definition. Is the term environmental water, or an equivalent alternative,
defined?

Original data ‘ Country-level

format/resolution

LSS el lid{e]88  HydroBASINS level 7

aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7
Risk value 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)
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8.5. Definition of Wetlands (B8_5)
Data name: Definition of Wetlands
Description: A wetland is land where an excess of water is the dominant factor, determining the nature of

soil development and the types of plant and animal communities living at the soil surface. It
spans a continuum of environments where terrestrial and aquatic systems integrate. Wetlands
are highly productive and biologically diverse systems that enhance water quality, control
erosion, maintain 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, however, little
consensus among countries on the definition of wetlands. And even where there is a single
definition (e.g., the US), the process of delineating wetlands on the ground and deciding what
wetlands are subject to what policies remains a matter of continuing controversy. Nonetheless,
a preliminary review of definitions suggests three characteristics should play a part in all
definitions of wetlands: hydrology, soils, and vegetation.

Inquiries: Inquiry 1. Existence of Definition. Is the term wetland, or an equivalent alternative, defined?
Inquiry 2. Comprehensiveness. Does the definition reference: e hydrology e soil type e
vegetation type

Original data Country-level
format/resolution

LSS Eaidl {8 HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value Threshold (Legal Atlas Value)

Risk 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)

8.6. Definition of Basin, Watershed, or Catchment (B8_6)

' Basin, Watershed, or Catchment

Description: 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.

Inquiries: Inquiry 1. Existence of Definition. Is the term basin, or an equivalent alternative, defined? Inquiry
2. Comprehensiveness. Does the legislation reference the transnational nature of some basins?

Original data Country-level
format/resolution

LSS el lid{e]88  HydroBASINS level 7
aggregation
Zonal statistic Direct translation of country-level data into HydroBASINS level 7

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)
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8.7. Defnition of Riparian Zone (B8_7)
Data name: Definition of Riparian Zone
Description: Riparian zones are lands that occur along the edges of rivers, streams, lakes, and other water

bodies. While this may not be explicitly referenced in some legislation, many related concepts
are, including these zones functioning as habitat corridors and their role in improving water
quality. 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.

Inquiries: Inquiry 1. Existence of Definition. Is the term riparian zone, or an equivalent alternative, defined?
Inquiry 2. Comprehensiveness. Does the definition reference: 1) Habitat Corridor; 2) Flood
Mitigation; 3) Pollutant Filtration

Original data Country-level

format/resolution

LSS Eaidl {88 HydroBASINS level 7

aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

calculation: in—
| 2- Low Risk >70-90
| 3- Moderate Risk >40-70
| 4 - High Risk >0-40
5 - Very High Risk 0 (regulation completely missing)

8.8. Definition of Potable Water (B8_8)

Description: 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. 24% of the global population do not have access to a safely managed drinking-water
service - that is, one located on premises, available when needed, and free from contamination.
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.

Inquiry 1. Existence of Definition. Is the term potable water, or an equivalent alternative,
defined?
format/resolution

LEESS il lis{e/88  HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value

Risk 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)
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8.9. Definition of Water Pollution (B8_9)

Description: | 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.

Inquiry 1. Existence of Definition. Is the term water pollution, or an equivalent alternative,
defined?
| format/resolution
HydroBASINS level 7
aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value Threshold (Legal Atlas Value)

Risk 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)

9. Risk Category: Rights, Access and Entitlements (BRC9)

This component addresses the legal recognition and protection of individual and collective rights
to freshwater resources. It includes constitutional provisions affirming the right to a clean and
healthy environment, legal guarantees of access to water supply and sanitation, and mechanisms
for recognising and documenting water use entitlements. Legal frameworks that clearly articulate
these rights reduce Regulatory Deficiency Risk by providing a stable foundation for water
governance, ensuring equitable access, and enabling enforcement. Where rights are clearly
defined and supported by transparent administrative processes—such as water registers—they
provide legal certainty to users and authorities alike. Conversely, the absence of these provisions
can result in legal ambiguity, conflict, and marginalisation of vulnerable communities. Ensuring
that rights to freshwater are not only recognised but also supported through enforceable legal
mechanisms is a core element of sound water governance®,

9.1. Constitutional Right to Clean and Healthy Environment (B9_1)

' Constitutional Right to Clean and Healthy Environment

Description: 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.

Inquiries: Inquiry 1. Right to Clean and Healthy Environment. Does the constitution contain the rights of
the citizen to a clean and healthy environment?

Inquiry 2. Comprehensiveness. Does this include reference to: 1) Freshwater; 2) Domestic water

42 wingard, J.V. et a/. (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
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Original data
format/resolution

Country-level

LSS il lia (]88 HydroBASINS level 7
aggregation

Zonal statistic Direct translation of country-level data

Risk value
calculation: 1 - Very Low Risk

into HydroBASINS level 7

Threshold (Legal Atlas Value)

>90
2 - Low Risk >70-90
‘ 3 - Moderate Risk >40-70
4 - High Risk >0-40

5 - Very High Risk

0 (regulation completely missing)

o3¢ WWF RISK FILTER SUITE

9.2. Access to Water Supply and Sanitation Infrastructure (B9_2)

Description: Access to water supply and sanitation infrastructure is considered a human right and critical for
health and well being. However, in 2022, 703 million people lacked a basic water service, while
another 1.5 billion lacked basic sanitation services. This is likely to be exacerbated by climate
change. Increased incidents of droughts worsen water scarcity, leading to adverse effects on
people's health and productivity. This situation also poses threats to sustainable development
and biodiversity on a global scale. 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.

Inquiry 1. Access to Clean Water and Sanitation. Is access to clean water and sanitation
guaranteed?
format/resolution

LSS Eaidl {88 HydroBASINS level 7

aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7
Risk value Risk value Threshold (Legal Atlas Value)

calculation: - 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)

9.3. Water Register (B9_3)

Description: 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.

Inquiries: Inquiry 1. Existence of a Water Register. Is there a named water register or an authority with an
equivalent remit? 1) Applicable; 2) Not applicable

Inquiry 2. Comprehensiveness. Does it specifically include: 1) Not applicable; 2) Groundwater
Licenses; 3) Surface Water Licenses

Inquiry 3. Public Accessibility of the Water Register. Is there a requirement for the water register
information to be made publicly available? 1) Applicable; 2) Not applicable

Original data Country-level
format/resolution

LR Eillg (]88 HydroBASINS level 7
aggregation
Zonal statistic | Direct translation of country-level data into HydroBASINS level 7
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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)

9.4. Infrastructure and Management (B9_4)

Description: Water infrastructure includes a range of systems used for the transport, storage, purification,
distribution, and disposal of water. It consists of dams, reservoirs, treatment plants, wastewater
facilities, and related infrastructure such as roads, bridges, tunnels, and pipelines. In many
jurisdictions, the development, maintenance, and management of water infrastructure fall
under the responsibility of the relevant water resource authority. 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.

Inquiries: Inquiry 1. Infrastructure Maintenance. Does the law require the development and maintenance
of water supply and sanitation infrastructure? 1) supply infrastructure; 2) sanitation
infrastructure

format/resolution
HydroBASINS level 7
aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

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)

10. Risk Category: Institutions and Governance (BRC10)

Governance refers to the overall framework and processes for decision-making and
implementation of policies related to the use and management of water resources. The
institutions responsible for freshwater management establish and enforce laws, policies, and
standards to safeguard these vital resources. The presence of designated authorities ensures a
focused and comprehensive approach to addressing various water-related risks. Additionally,
collaboration among these entities is vital for the successful implementation of water
management strategies. It ensures efficient resource allocation, data sharing, and timely response
to emerging challenges. As such, the presence and coordination among authorities indicate lower
regulatory risk. This series of inquiries seeks to evaluate the adequacy of a country's institutional
and governance framework. Each Best Practice (BP) outlined here highlights a specific authority or
governance tool considered key to managing freshwater resources®.

43 wingard, J.V. et a/. (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
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10.1. Water Resource Authority (B10_1)

Description: 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. If a single authority has responsibility for water resources, this may indicate a lower
regulatory risk, as it can aid in the development and implementation of cohesive legislation
governing water resources. Inquiring about the responsibilities of the authority can help ensure
that key aspects are within its purview. If one of the concepts listed above is not a responsibility
of the authority, this may indicate a higher level of regulatory risk. The final inquiry in this section
will examine the authority's powers to implement policies. The authority lacking the ability to
carry out actions such as investigation or the implementation of penalties would indicate that it
has weaknesses and could therefore be a higher regulatory risk.

Inquiries: Inquiry 1. Existence of a Water Authority. Is there a named water authority?

Inquiry 2. Responsibilities of a Water Authority. Does the authority have the following
responsibilities? 1) Water Resource Management; 2) Quality Assurance; 3) Infrastructure
Maintenance; 4) Water Allocation

Inquiry 3. Power of a Water Authority. Does the authority have the following powers? 1) Granting
Licenses or Permits; 2) Investigating Violations; 3) Setting Tariffs; 4) Imposing Fines

Original data Country-level
format/resolution

SRS R el [R{e]8s  HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

calculation: 1 -VerylowRisk | >90
| 2- Low Risk >70-90
| 3 - Moderate Risk >40-70
| 4 - High Risk >0-40
5 - Very High Risk 0 (regulation completely missing)

10.2. Coordination among National Government Authorities (B10_2)

' Coordination among National Government Authorities

Description: 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. Experience in shared governance environments suggests that, in the absence
of institutional coherence, there are two probable scenarios - either the efficiency and adequacy
of actions taken are compromised by the uncoordinated efforts of the many co-responsible
players, or there may be institutional paralysis where no action is taken at all. This set of inquiries
assess coordination at the national level. Collaborative efforts among national authorities
ensure a unified approach to address water-related issues. A well established collaborative
framework suggests lower regulatory risk.

Inquiries: Inquiry 1. Sharing Responsibilities. If responsibilities are shared, is there a lead agency mandate?
Inquiry 2. Coordination Mechanism for National Authorities. Are there laws coordinating
national government authorities representing different sectors on water resources, policy,
planning, and management?

Original data Country-level
format/resolution

LSS il lid (]88 HydroBASINS level 7
aggregation

Zonal statistic Direct translation of country-level data into HydroBASINS level 7
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Risk value 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)

10.3. Public Participation (B10_3)

Description: 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. It fosters inclusivity, transparency, and accountability in decision-
making, acknowledging the diverse perspectives and interests of the public. The integration of
public participation in water management policies can significantly impact regulatory risk. 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.

Inquiries: Inquiry 1. Public Participation Requirement. Is public participation required at all levels?
Inquiry 2. Inclusion of Vulnerable or Under Represented Groups. Is the participation of
vulnerable groups specifically mentioned in laws, plans, or within water resources
management?

Inquiry 3. Nature of Participation. What is the nature of the participatory process? 1) Decision-
making; 2) Consultative

Inquiry 4. Comprehensiveness. Does this include? 1) Water management planning; 2) Water-
related infrastructure development; 3) Freshwater ecosystems; 4) Regulatory development

format/resolution
HydroBASINS level 7
aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

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)
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11. Risk Category: Management Instruments (BRC11)

Efficient freshwater management ensures sustainable usage, preventing overexploitation and
contamination. Management instruments, in this context, refer to the strategies and tools used to
regulate and optimize water resources. Common management instruments include management
plans, transboundary mechanisms, community-based approaches, private ownership
requirements, and more. This set of best practices more specifically examines the legal tools used
to manage water resources, as the implementing vehicles for freshwater management, and to that
extent, serving as another indicator of lower regulatory risk*.

11.1. Monitoring Environmental Water Quality (B11_1)

Description: The preservation of freshwater quality is essential to prevent harm to human health and to the
aquatic ecosystems. Monitoring water quality provides vital insights into potential
contaminants, assessing the impact of human activities, and ensuring the overall well-being of
freshwater resources. Early detection of potential contaminants through monitoring allows for
a proactive response to prevent water quality decline. This is especially important with climate
change, as shifting weather patterns and extreme events can greatly affect water quality.
Continuous monitoring establishes a basis for flexible freshwater management strategies to
effectively address these changes. As a result, authorities can implement targeted measures
and adjust regulations as necessary, rather than solely reacting to crises. This approach reduces
the likelihood of abrupt and strict regulatory changes, thereby decreasing regulatory risk. The
availability of such information would also promote transparency by enabling stakeholders to
understand the current water quality status and the effectiveness of measures taken.
Monitoring establishes a system of accountability since organisations responsible for water
management, whether government or private, must follow established monitoring protocols.
This accountability ensures that actions and decisions concerning water quality are open to
_ scrutiny, thus encouraging proper regulation and minimising regulatory risk.

Inquiries: Inquiry 1. Monitoring Requirements. Does the law mandate regular monitoring and reporting of
the water quality in the following areas? 1) Freshwater ecosystems; 2) Water pollution; 3)
Wastewater Regulation; 4) Stormwater Regulation; 5) Domestic Supply; 6) Clean Water
Standards.

Original data Country-level
format/resolution

LSS il lis{e/88  HydroBASINS level 7
aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7
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)

4% 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
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11.2. Monitoring of Environmental Water Status (B11_2)

Monitoring of Environmental Water Status

Description: Freshwater is an essential resource, not only for human consumption, but also for agriculture,
manufacturing, energy production. Over two billion people live in countries where water supply
is inadequate. Freshwater is a finite resource, critical for the well-being of both humans and the
environment, and hence it is essential for countries to ensure the sustainable and effective use
of their water. Water quantity refers to the presence and accessibility of water resources within
a specific region or area. Factors influencing water availability include precipitation, surface
water bodies (such as rivers and lakes), groundwater, and overall water storage. Monitoring
water availability involves assessing these factors over time to understand variations in water
quantity. A well-established monitoring system is crucial in identifying areas with high
vulnerability to water availability. This is because it would help identify areas with high
vulnerability to water-related challenges, such as inadequate infrastructure, over-extraction of
water resources, or inadequate regulatory oversight. Laws and regulations help create a
foundation for a monitoring system by addressing these vulnerabilities. Therefore, establishing
responsible water usage practices, promoting conservation, and ensuring equitable
distribution. The presence of a water availability framework may suggest lower regulatory risk
as it empowers decision-makers with the information needed to assess and mitigate challenges
related to water scarcity and plan for sustainable water use.

Inquiries: Inquiry 1. Requirement to Monitor Environmental Water Quantity. Is there a requirement to
monitor water quantity?

Inquiry 2. Comprehensiveness. Does this include: 1) Flow Rates; 2) Surface Water; 3) Ground
Water.

format/resolution
HydroBASINS level 7
aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value Threshold (Legal Atlas Value)

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)

Risk value
calculation: [

11.3. Water Catchment Management (B11_3)
(oaonane: WorGrcmenarogmen

Description: Water catchments are widely recognised as the optimal management unit for protecting water
resources, including both water quality and supply. A water catchment, often called a
"watershed," defines an area of land where all precipitation drains into a single stream, river,
lake, or ultimately, the ocean. Each water catchment constitutes a complete ecosystem essential
to the water cycle. Healthy catchments are vital for integrated water resource management.
Besides providing a source of clean drinking water, catchments also serve as important habitats
for biodiversity. Furthermore, healthy catchments support irrigation projects and sustainable
agriculture. A comprehensive management plan is vital for the sustainable and efficient use of
catchment areas, ensuring the 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.

Inquiries: Inquiry 1. Water Catchment Management Plans. Are basin/catchment management plans a

requirement?
Original data
format/resolution

Inquiry 2. Water Catchment Management Components. Are the following components required:
1) Domestic; 2) Agricultural; 3) Industrial; 4) Environmental
Country-level
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LSS Caidlllid (]88 HydroBASINS level 7
aggregation
Zonal statistic Direct translation of country-level data into HydroBASINS level 7
Risk value Threshold (Legal Atlas Value)
=L b 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)

11.4. Water Resource Management Plans (B11_4)

Description: Water resource management plans are foundational tools in the legal and policy framework
governing freshwater use. Legal best practice requires that such plans are not only mandated
by law but are also subject to clearly defined parameters regarding their 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. Moreover, the
presence of detailed content requirements — including overarching policy goals, water use
assessments, efficiency strategies, and contingency measures — strengthens the ability of these
plans to serve as actionable instruments of water governance. Legal systems should also ensure
that plans are developed at appropriate spatial scales, such as the catchment or basin level, to
align with hydrological realities and promote integrated water resource management.
Inquiries: Inquiry 1. Legal Mandate to draft Water Management Plans. Are water management plans
legally required?

Inquiry 2. Existence of Publication Time Frame. Are there time frames for their publication and
revision?

Inquiry 3. Existence of Content Requirements. Are there content requirements?

Inquiry 4. Plan Components. If so, do these include: 1) Overarching policies and goals; 2)
Assessing water uses and costs; 3) Water balance; 4) Assessing Water Efficiency Opportunities
and Economics; 5) Implementation plan; 6) Methods for measuring progress; 7) Contingency
plans

Original data ‘ Country-level
format/resolution

LSS el lid{e]88  HydroBASINS level 7
aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7
Risk value 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)
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11.5. Enforceability of Water Resource Management Plans (B11_5)

Description: The legal enforceability of a management plan is key to its implementation. Management plans
are common tools in regulatory systems, the natural cascade of instruments that move from
the general to the more specific. In too many instances, however, this vital last step, the creation
of a detailed management plan, is only a paper exercise, where the law mandates its existence
but not its use. It is considered legal best practice to specify the enforceability of the terms of
management plans issued pursuant to a legal requirement.

Inquiry 1. Legal Enforceability of Water Management Plans. Are water management plans legally

enforceable?
format/resolution

SRS el {e]8s  HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

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)

11.6. Water-Related Disasters (B11_6)

Description: Effective water-related disaster and emergency spill managementinstruments play a crucial role
in freshwater management by mitigating potential threats to water resources. These
instruments are essential for promptly addressing accidental spills, contamination incidents,
and natural disasters that may harm the quality of freshwater supplies. Prevention strategies
involve the implementation of regulations, regular monitoring, and risk assessments to identify
potential hazards and vulnerabilities in water systems. Post-damage strategies focus on swift
and effective responses to mitigate the impact of emergencies. This involves the establishment
of emergency response teams, the deployment of advanced technology for rapid detection and
containment of spills, and the formulation of contingency plans to guide coordinated efforts
during crises. By employing these strategies, authorities can swiftly respond to emergencies,
minimizing the impact on aquatic ecosystems and safeguarding the availability of clean water
for communities. These measures contribute to lowering water regulatory risks by enhancing
the preparedness and responsiveness of regulatory frameworks.

Inquiries: Inquiry 1. Water-Related Disasters Framework. Are there laws or policies specifically referencing
management instruments that address water related disasters?

Inquiry 2. Emergency Spills Prevention and Response. Does the law include measures to prevent
and respond to emergency spills?

Inquiry 3. Drought and Flood Mitigation Response. Does the law include drought and flood
mitigation response strategies?

Original data Country-level
format/resolution

LSS il lid (]88 HydroBASINS level 7
aggregation

‘ Direct translation of country-level data into HydroBASINS level 7
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)
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11.7. Data Compilation and Sharing - National Level (B11_7)

Description: Freshwater resource management has traditionally been approached on a decentralized basis,
focusing on individual rivers or isolated elements. However, data compilation and sharing at a
national level play a pivotal role in shaping effective policies and governance. The accessibility
and transparency of data are essential for informed decision making and sustainable water
management practices. National-level data compilation involves the systematic gathering and
organization of information related to water resources, usage patterns, and environmental
factors. Simultaneously, data sharing refers to the dissemination of this information among
relevant stakeholders, including government agencies, researchers, and the public. The
effectiveness of water-related policies and the associated regulatory risk are inherently linked
to the quality and availability of compiled data. When data compilation is thorough and
information is shared transparently, regulatory risk is likely to decrease. Conversely, inadequate
data practices may lead to uninformed decision-making and heightened regulatory
uncertainties.

Inquiries: Inquiry 1. Legal Mandate to Compile Water Related Data. Does the law mandate the compilation
of water-related data at a national level?

Inquiry 2. Content of Mandate. If so, does it include the following: 1) Reporting Obligations; 2)
Provisions for Data Sharing During Emergencies

Inquiry 3. Legal Mandate to Make Data Publicly Available. Does the law require that water-
related data be made publicly available?

Inquiry 4. Requirement to Share with National Agencies. Does the law require the sharing of
such data between national agencies?

format/resolution
HydroBASINS level 7
aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value Threshold (Legal Atlas Value)

| 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)

Risk value
calculation:

12. Risk Category: Subnational Water Law (BR(12)

This set of best practices focuses on the subnational laws that regulate and manage water
resources. Subnational legislation, particularly in larger countries with abundant water resources,
is crucial for effective management of freshwater resources. Given the diverse geography and
unique water-related challenges, subnational authorities are better positioned to address regional
issues and formulate tailored regulations. This leads to a reduction in regulatory risk, as tailored
regulations imply an adaptive legislative framework and a better fit to local resource needs.
Furthermore, coordination between subnational authorities and collaboration with national
agencies are vital for a united and thorough approach to water governance. This ensures efficient
olicies that consider both local circumstances and broader national objectives, thereby reducing
regulatory risk®.

45 Wingard, .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
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12.1. Requirement to Meet National Standards (B12_1)

Requirement to Meet National Standards

Description: Subnational water laws are created by regional or local governments to manage water-related
issues within their areas. These laws can cover a variety of topics, such as water distribution,
usage rights, conservation efforts, and pollution control. The autonomy given to subnational
authorities to regulate water resources brings both opportunities and risks. Lower regulatory
risk may result from clear and comprehensive sub national water laws that align with wider
national water policies. Conversely, if subnational authorities lack the necessary regulatory tools
or if their laws conflict with national frameworks, it can lead to increased regulatory risk and
difficulties in achieving effective water management. Therefore, to assess the adequacy of
subnational water laws, one must consider the alignment with national law, the degree of
independent regulatory power, and the extent to which these laws address key components of
water management.

Inquiries: Inquiry 1. Existence of Subnational Water Law. If applicable, is subnational water law required
to meet national standards? 1)Applicable; 2) Not applicable (some small jurisdictions)

Inquiry 2. Subnational Water Law Power. Does the subnational authority have the power to
independently regulate? 1) Applicable; 2) Not applicable (some small jurisdictions)

Inquiry 3. Content of Power. If independent, does it specifically include: 1) Not applicable (some
small jurisdictions); 2) Wetlands Conservation; 3) Water Pollution; 4) Domestic Supply; 5)
Wastewater Regulation; 6) Stormwater Regulation ; 7) Clean Water Standards; 8) IWRM

Original data Country-level
format/resolution

SRS R el (R {e]8  HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value Threshold (Legal Atlas Value)

Risk 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)

12.2. Coordination Among Local and National Authorities (B12_¢2)

' Coordination Among Local and National Authorities

Description: The coordination mechanism refers to the organised processes and frameworks through which
local authorities communicate with each other and with national bodies. It involves the
exchange of information, joint planning, and collaborative decision-making to thoroughly
address water related challenges. Adequate coordination among local authorities contributes
to effective processes, reduced 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 the
overall regulatory risk.

Inquiries: Inquiry 1. Coordination Mechanism for Local Authorities. Are there laws to coordinate between
local government authorities representing different sectors on water resources, policy,
planning, and management? 1) Applicable; 2) Not applicable (some small jurisdictions)

Inquiry 2. Coordination Mechanism with National Authorities. Are there laws requiring
coordination between local government authorities and national authorities? 1) Applicable; 2)
Not applicable (some small jurisdictions)

Original data Country-level
format/resolution

LS Eillglia{e]88  HydroBASINS level 7
aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7
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Risk value 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)

13. Risk Category: Offenses and Penalties (BR(13)

Offences and penalties are essential tools for encouraging responsible behaviour, deterring
pollution, and ensuring compliance with water management regulations. When regulations are
clear and the consequences for non-compliance are well defined, water users and other
stakeholders can foresee the legal outcomes of their actions. Hence, the existence of well-
established offences and penalties reduces regulatory risk, creating a predictable and stable
environment for both water users and regulatory authorities. This set of best practices assesses
whether the standards and procedures hold companies liable for water related offences, as well
as the associated penalties®.

13.1. Violation of Clean Water Standards (B13_1)

Description: This Best Practice examines if violations of clean water standards are included in the relevant
freshwater legislation, the presence of this in legislation is the subject of the first inquiry. The
second inquiry relates to the nature of penalties that are applicable when harm to wetlands has
been committed. The third inquiry examines the liability of legal entities.

Inquiries: Inquiry 1. Existence. Does the law impose penalties for violation of clean water standards?
Inquiry 2. Comprehensiveness. Do penalties include? 1) Monetary Fines; 2) Criminal Sanctions
Inquiry 2. Legal Entity Liability. Do these penalties apply to legal entities?

| Original data Country-level
format/resolution

LSS il lis{e/88  HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value

Risk 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)

46 Wingard, J.V. et a/. (2026) "WWF Water Risk Filter: Legal Atlas Methods and Best Practices for Assessing Regulatory
Deficiency Risk. Legal Atlas and WWF." https://doi.org/ 10.137140/RG.2.2.32362.68808
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13.2. Violation of Wastewater Standards (B13_2)

Description: This Best Practice examines whether the violation of wastewater standards is included in the
relevant freshwater legislation. The presence of this in legislation is the subject of the first
inquiry. The second inquiry pertains to the nature of penalties applicable when harm to
wetlands has occurred. The third inquiry examines the liability of legal entities.

Inquiries: Inquiry 1. Existence. Does the law impose penalties for violation of wastewater standards?
Inquiry 2. Comprehensiveness. Do penalties include? 1) Monetary Fines; 2) Criminal Sanctions
Inquiry 2. Legal Entity Liability. Do these penalties apply to legal entities?

Original data Country-level
format/resolution

LSS il lia (]88 HydroBASINS level 7
aggregation
‘ Direct translation of country-level data into HydroBASINS level 7

Risk value Threshold (Legal Atlas Value)

Risk 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)

13.3. Harm to Wetlands (B13_3)

Description: This Best Practice examines harm to wetlands in the relevant freshwater legislation, the
presence of this in legislation is the subject of the first inquiry. The second inquiry relates to the
nature of penalties that are applicable when harm to wetlands has been committed. The third
inquiry examines the liability of legal entities.

Inquiries: Inquiry 1. Existence. Does the law impose penalties for harm to wetlands?

Inquiry 2. Comprehensiveness. Do penalties include? 1) Monetary Fines; 2) Criminal Sanctions
Inquiry 3. Legal Entity Liability. Do these penalties apply to legal entities?

format/resolution
HydroBASINS level 7
aggregation

Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value

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)

Risk value
calculation:

14. Risk Category: Implementation (BRC14)

The effectiveness of well written, best practice regulation will depend on how well the regulation
is implemented within a country. Factors such as corruption and lack of effective bureaucracy can
undermine the benefit of existing regulation. This category compromises the indicators, both
derived from the World Bank Worldwide Governance Indicators: 1) Effective Policy Formulation
and 2) Respect for Institutions. As described earlier, this category is used as an adjusting factor for
the calculation of the final Regulatory Deficiency Risks.
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14.1. Effective Policy Formulation (B14_1)

Data name: Effective Policy Formulation

Description: Effective policy formulation from the World Bank Worldwide Governance Indicators*’ includes
government effectiveness (the perceptions of the quality of public services, the civil service,
policy formulation and implementation, and the credibility of a government’s decisions); and
regulatory quality (the perceptions of the government’s ability to design and implement policies
and regulations that promote private sector development).

Original data Country-level

format/resolution

SRS el (R {e]8s  HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value Threshold
calculation: 1 - Very Low Risk 215

| 2 - Low Risk >0.5-1.49
3 - Moderate Risk >-0.5-0.49
4 - High Risk >-1.5--0.49
5 - Very High Risk <-1.5

14.2. Respect for Institutions (B14_2)

Description: Respect for institutions from the World Bank Worldwide Governance Indicators*® includes rule
of law (the perceptions of the extent to 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).

Original data Country-level
format/resolution

LSSl lis{e) 88 HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value

Risk value
calculation: [

| 1 - Very Low Risk >1.5

| 2 - Low Risk >0.5-1.49

| 3- Moderate Risk >-0.5-0.49

| 4 - High Risk >-1.5--0.49
5 - Very High Risk <-1.5

47 World Bank (2025) ‘Worldwide Governance Indicators: Composite Indicators of Governance in More than 200
Economies.” https://www.worldbank.org/en/publication/worldwide-governance-indicators
48 World Bank (2025) ‘Worldwide Governance Indicators: Composite Indicators of Governance in More than 200
Economies.” https://www.worldbank.org/en/publication/worldwide-governance-indicators
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Reputational Risk

In the WWF Risk Filter Suite, Reputational Risk is 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. Note, that because Reputational Risk considers
perception of impacts, a private sector actor may experience high Reputational Risk in an area
even if realized impacts are reduced through operational strategies.

Reputational Risk in the WWF WRF considers three categories: 1) Pressures on Freshwater, 2)
Environmental Factors, and 3) Socioeconomic Factors.

15. Risk Category: Pressures on Freshwater (BR(15)

‘Pressures on Freshwater’ estimates reputational risks caused by loss of degradation of freshwater
resources, where a high risk value represents high pressures. The WWF WRF risk category
‘Pressures on Freshwater’ is informed by three indicators: 1) Freshwater Exploitation, 2)
Freshwater Habitat Degradation, and 3) Water Quality.

15.1 Freshwater Exploitation (B15_1)

Water withdrawal estimates the rate of freshwater use by human society at a location. Water
withdrawal occurs both directly due to human consumption but also for usage in agricultural and
industrial processes.

' WaterGAP v2.2e potential water withdrawal (mm/s) ‘

Description: WaterGAP v2.2e* follows the ISIMIP3b protocol to model potential water withdrawal at a
location in the year 2022, assuming no constraints on water availability. Potential water
withdrawal is affected by water use for irrigation, thermal power plants, domestic use,
manufacturing, and livestock. Models assume a society that matches observed historical
patterns in 2022.

Original data Raster, 60km grid
format/resolution

LSS Eaillilis{o) 8 HydroBASINS level 7
aggregation

Zonal statistic ‘ Maximum value
Risk value ' Quantiles (uneven) | Threshold (mm/s, or ke/m?/s) |

calculation: | 1-Very Low Risk <50t X <5.63

| 2 - Low Risk 50t - 75t 5.63<x<107.84

| 3 - Moderate Risk 75t - 9Qth 107.84 < x < 579.79

| 4 - High Risk 90 - 95 579.79 < x < 1154.56
5 - Very High Risk > 95th X > 1154.56

49 Muller Schmied, H. et a/. (2024) The Global Water Resources and Use Model WaterGAP v2.2e: Description and
Evaluation of Modifications and New Features’ https://doi.org/ https.//doi.org/10.5194/gmd-17-8817-2024
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15.2 Freshwater Habitat Degradation (B15_2)

Freshwater Habitat Degradation measures various forms of decline in freshwater habitats, such
as rivers and wetlands.

Please note that this is a multi-metric indicator, composed by three datasets: 1) River Extent
Change, 2) Wetland Degradation, and 3) River Fragmentation. To produce a final “Freshwater
Habitat Degradation” risk value, the mean value of the underlying metrics is calculated for every
assessment unit.

Wetland Degradation |

Description: This indicator is derived from maps of wetland loss through human conversion between 1700
and 2020°°. These maps are constructed through a combination of drainage records, wetland
conversion records, maps of land-use and land-use change, and simulated wetland extent. To
account for recent degradation trends, the indicator values represent the percentage wetland
loss as of 2020 relative to the extent from 2000.

Original data Raster, 2km grid
format/resolution

PSS Eaililis{e HydroBASINS level 7
aggregation
Zonal statistic ‘ Median percent (%) decline

Risk value | Riskvalue | Quantiles(uneven) | Threshold (% decline) |
calculation: | 1-Very Low Risk <50t x < 0.05%
| 2 - Low Risk 50t - 75t 0.05% < x < 1.51%
| 3 - Moderate Risk 75t - 90th 1.51% < x < 7.72%
| 4 - High Risk 90th - 95t 7.72% < x < 15.95%
5 - Very High Risk > 95th x> 15.95%

Description: This indicator is based on the magnitude of river extent change over the past 4 decades
derived from Landsat satellite imagery 51 The river extent change values range from -100 to
100, with values of -100 to -75 and 75 to 100 representing the classes of significant decrease
and increase of river extent, respectively. These two classes were selected as they reflect the
highest magnitude and confidence of increase or decrease in river extent. The WWF WRF
indicator represents the percent of each Level 6 HydroBasin experienced a significant change
(increase or decrease) in river extent over the past 4 decades.

Original data HydroBASINS level 6
format/resolution

LSS il lis{e 88 HydroBASINS level 7
aggregation
Zonal statistic

‘ Direct match from HydroBASINS level 6 into level 7 (using Pfafstetter ID)

| Riskvalue | Threshold (% of basin area)

Risk value

calculation: | 1-Very Low Risk <=5
| 2 - Low Risk >5-10
| 3 - Moderate Risk >10-25
| 4 - High Risk > 25 - 40
5 - Very High Risk > 40

50 Flyet-Chouinard, E. et a/. (2023) ‘Extensive Global Wetland Loss over the Past Three Centuries’

https://doi.org/ https.//doi.org/10.1038/541586-022-05572-6
51 \Wu, Q. et al. (2023) ‘Satellites Reveal Hotspots of Global River Extent Change' https://doi.org/ 10.1038/541467-023-

37061-3
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Description: This indicator is based on the data set by Grill et al. (2019) mapping the world's free-flowing
rivers. Grill et al. (2019) compiled a geometric network of the global river system and associated
attributes, such as hydro-geometric properties, as well as pressure indicators to calculate an
integrated connectivity status index (CSI). River section with CSI < 95% are considered

fragmented to a certain degreesz.

Original data Raster, 500 m grid
format/resolution

LSS il lia (/88 HydroBASINS level 7
aggregation

Zonal statistic % of river volume classified as fragmented
Risk value Threshold (% of the volume that is non-free flowing)

calculation: 1 - Very Low Risk x = 0% (all volume is free flowing)
2 - Low Risk 0% < x <20%
3 - Moderate Risk 20% < x < 70%
4 - High Risk 70% < x < 90%
5 - Very High Risk x>90%

15.3 Pollution (B15_3)

This indicator corresponds to the full WWF WRF Physical Risk category ‘Water Quality’. For more
information on underlying indicators and corresponding datasets, please refer to the section
Water Quality (BRC4).

As Pollution is a stand-alone indicator within Reputational Risks (instead of a risk category as
framed under Physical Risks), it is herewith treated as a multi-metric indicator composed by nine
underlying metrics (see B4_1 to B4_9). For obtaining a single indicator value, the aggregated
Physical Risk category is used directly.

16. Risk Category: Environmental factors (BRC16)

‘Environmental Factors' estimates Reputational Risks caused by companies operating in areas that
are valued by society due to their high environmental quality. The WWF WRF risk category
‘Environmental Factors' is informed by five indicators: 1) Freshwater Biodiversity, 2) Wetlands of
International Importance, 3) Ecosystem Condition (Intact), 4) River Fragmentation.

16.1. Freshwater Biodiversity (B16_1)

Freshwater Biodiversity considers both biodiversity richness and endemism in freshwater species,
both taken from the FreshVerts database®.

Please note that this is a multi-metric indicator, composed by two datasets: 1) Freshwater
Biodiversity Richness, and 2) Freshwater Biodiversity Endemism. To produce a final “Freshwater
Biodiversity” risk value, the maximum value of the underlying metrics is used.

2 Grill, G. et a/. (2019) ‘Mapping the World's Free-Flowing Rivers' https://doi.org/ 10.1038/541586-019-1111-9

53 Miqueleiz, 1. et al (2025) ‘Ecoregional Distributions of the World's Freshwater Vertebrate Species’
https://doi.org/ https.//doi.org/10.1038/541597-025-05622-4
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Freshwater Biodiversity Richness

Description: The FishVerts database, which encompasses every described freshwater-dependent
vertebrate species (including fishes, birds, amphibians, reptiles, and mammals)®*. Freshwater
Biodiversity Richness is herewith measured as the total number of species occurring within the
same ecoregion.

Original data Freshwater Ecoregions of the World (FEOW)

format/resolution

LSS Eadlilia{el  HydroBASINS level 7

aggregation

Risk value Quantiles (even) Threshold (# of species)
1 - Very Low Risk

calculation: <20t <91
2 - Low Risk 20t - 40t >91-126
3 - Moderate Risk 40t - 60t >126-220
4 - High Risk 60t - 8ot >220-374
5 - Very High Risk >80t > 374

_ Freshwater Biodiversity Endemism

Description: The FishVerts database, which encompasses every described freshwater-dependent
vertebrate species (including fishes, birds, amphibians, reptiles, and mammals)>®. Freshwater

Endemism is herewith measured as the total number of species that only occur within a
specific ecoregion.

Original data Freshwater Ecoregions of the World (FEOW)
format/resolution

LSS Eaililis{e) HydroBASINS level 7
aggregation

Zonal statistic ‘ Maximum value
Risk value | Quantiles (even) | Threshold | Threshold (# of species) | |

calculation: | 1-VerylowRisk | <20
| 2- Low Risk 20% - 40t > 1 -4
| 3- Moderate Risk 40t - 60O >4-15
| 4 - High Risk 60" - 80 >15-44
5 - Very High Risk >80t > 44

16.2. Wetlands of International Importance

Description: This indicator is based on the Ramsar sites found in the List of Wetlands of International
Importancess. The Ramsar List is intended “to develop and maintain an international network
of wetlands which are important for the conservation of global biological diversity and for
sustaining human life through the maintenance of their ecosystem components, processes and
benefits/services,” and provides over 8,330 wetlands around the world. In 982 wetlands only
centroid pint and area information is known. In these cases, a uniform buffer was placed around
the centroid point to estimate wetland extent.

Original data ‘ Polygon- and Point-data
format/resolution

LSS Ealdlilis{e]88  HydroBASINS level 7
aggregation

54

https://doi.org/ https.//doi.org/10.1038/541597-025-05622-4
55

https://doi.org/ https.//doi.org/10.1038/541597-025-05622-4
56 Ramsar ‘Ramsar Sites Information Service’ Attps.//rsis.ramsar.org/
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Miqueleiz, |. et al (2025) ‘Ecoregional Distributions of the World's Freshwater Vertebrate Species'

Miqueleiz, |. et al (2025) ‘Ecoregional Distributions of the World's Freshwater Vertebrate Species'
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&
| % overlap with Ramsar site polygon (or buffered point) |
Risk value Threshold (% overlap)

calculation: | 1-Very Low Risk 0% overlap
| 2 - Low Risk NA
| 3 - Moderate Risk NA
| 4 - High Risk NA
5 - Very High Risk >0% overlap

16.3. Ecosystem Condition (Intact) (B16_3)

Ecosystem condition indicates whether the natural environment is intact and connected.
Reputational risk is likely to be higher in basins that are still intact/connected/etc. (as the impact
of corporate activities will be more significant) and of higher profile (as the social / cultural
response and critique will be greater).

Ecosystem Integrity Index (EIl) ‘

Description: The Ecosystem Integrity Index (Ell)*” aims to synthesize the three main pillars of ecosystem
condition into a single metric: function, structure and composition. For the calculation of the Ell
value for a given location, 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.

‘ Raster, 300m grid
format/resolution

HydroBASINS level 7
aggregation

Zonal statistic ‘ Maximum value

Risk value Quantiles (even) Threshold (Ell scale) |

calculation: | 1-Very Low Risk <20t x<0.2
| 2 - Low Risk 20t - 40t 0.2<x<0.4
| 3 - Moderate Risk 40t - 6O 04<x<0.6
| 4 - High Risk 60t - 8Ot 0.6<x<0.8

5 - Very High Risk >80t x> 0.8

16.4. Free Flowing Rivers (B16_4)

The ‘Free Flowing Rivers' indicator is the direct inverse of risk values used in the ‘River
Fragmentation’ metric under ‘Freshwater Habitat Degradation’. In this case, high risk values occur
in high-quality river systems with little fragmentation. Companies operating near these high-
quality environments will experience Reputational Risk. Please refer to indicator B15_2 for more
details on the underlying dataset.

57 Leutner, B. (2025) ‘The Ecosystem Integrity Index: A Comprehensive, Globally Applicable, and Unified Metric for
Ecosystem Health. Technical Whitepaper.’ https.//ecosystemintegrityindex.org/
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17. Risk Category: Socioeconomic factors (BRC17)

Reputational Risk can be driven by negative impacts on local socioeconomic conditions in addition
to environmental conditions. The WWF WREF risk category “Socioeconomic Factors” is informed by
three indicators: 1) Water Conflicts, 2) Labour/Human Rights, and 3) Financial Inequality.

17.1. Water Conflicts (B17_1)

Description: This indicator is based on the Pacific Institute's Water Conflict Chronology mapss. This map
includes conflict events where there is violence or the thread of violence, and where water
acts as a trigger for conflict, a weapon of conflict, or where water resources or systems are a
casualty of a conflict. This indicator shows the total number of conflict events per country
over 100 years (1923-2023).

Original data Country-level
format/resolution

Assessment unit for HydroBASINS level 7
aggregation
Zonal statistic ‘ Direct translation of country-level data into HydroBASINS level 7

Risk value Threshold (# events)

| 1 - Very Low Risk 0
|2—LowRisk >0-2

| 3 - Moderate Risk >2-10

| 4- High Risk >10-35
5 - Very High Risk >35

Risk value
calculation:

17.2. Labour/Human Rights (B17_2)

Labour and human rights are at the basis of just working conditions for employees. The objective
of labour and human rights risk management is to prevent, mitigate or end negative impacts of
business activity on people.

Data name: | V-Dem Civil Liberties index

Description: The V-Dem civil liberties index>® provides an estimate of the extent to which people are free from
government torture, political killings, and forced labour, they have property rights, and enjoy the
freedoms of movement, religion, expression, and association. Within the WWF WRF, to account for
uncertainty in the V-Dem index scores, the final value is the weighted mean of the 3 most recent
years of data for each country, weighted by the inverse of the standard error provided by V-Dem.
The most recent years will differ between countries. For overseas territories without any
_ information, the risk value from the sovereign country were used (e.g. France for Mayotte).

Country-level
format

HydroBASINS level 7 (terrestrial)
for aggregation

Zonal statistic Inverse standard deviation weighted mean, followed by a direct translation of country-level data
into HydroBASINS level 7

58 pacific Institute (2022) ‘Water Conflict Chronology. Pacific Institute, Oakland, CA’ Attps.//www.worldwater.org/water-
conflict/

59 Coppedge, M. et a/. (2025) V-Dem Country-Year Dataset V15" Varieties of Democracy (V-Dem) Project.’
https://doi.org/ https.//doi.org/10.23696/vdemds25.
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Risk value Risk value

Quantiles (uneven) Threshold (index scale)

calculation: 1 - Very Low Risk <50t x>0.9
2 - Low Risk 50t - 75t 0.9>x>0.83
3 - Moderate Risk 75t - 90t 0.83>x>0.66
4 - High Risk 90t - 95t 0.66>x>0.36
5 - Very High Risk >g5th x <0.36

17.3. Financial Inequality (B17_3)

For companies, systemic financial inequality is a great source of risk. It threatens operations and
has the potential to destabilize supply chains, trigger political instability and jeopardize their social
license to operate®’.

| swiIID Gini Coefficient

Data name:

Description: The Standardized World Income Inequality Database (SWIID)60 assists in cross-national research

by maximizing the comparability of 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.

Country-level

format
for aggregation

Zonal statistic

HydroBASINS level 7 (terrestrial)

weighted mean on the 3 most recent years (weighted by inverse of standard error), followed by
| direct translation of country-level data into HydroBASINS level 7

Risk value Quantiles (uneven) Threshold (index scale)

Risk value

o3¢ WWF RISK FILTER SUITE

calculation: 1 - Very Low Risk <50t <32
2 - Low Risk 50t - 751 >32-36
3 - Moderate Risk 75t - 90t >36-40
4 - High Risk 90t - 95t > 40 - 45
5 - Very High Risk >95th >45

60 Solt, F. (2019) The Standardized World Income Inequality Database, Versions 8-9'

https://doi.org/ https.//doi.org/10.7910/DVN/LMAOWF
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Appendix 1: Subnational Jurisdictions

Regulatory Deficiency Risk is currently assessed at the national level. In some jurisdictions,
responsibility for freshwater governance is devolved to subnational authorities. Legal Atlas
assessed the status of subnational freshwater governance using four categories. These
categories are not mutually exclusive:

1. There is no or limited national-level freshwater law;

2. National freshwater legislation does not establish a binding requirement for
subnational legislation to align with national standards;

3. Subnational freshwater legislation exists, but alignment with national standards is
partial, unclear, or inadequately defined; and/or

4, Significant devolution of freshwater regulatory authority to subnational jurisdictions,
requiring fuller assessment of policy coherence and implementation.

National level Regulatory Deficiency Risk assessment will be most uncertain in cases 1 and 2, and
these are depicted as “uncertain” in the interactive maps displayed in the WWF WRF online tool.
The table below provides an overview of all jurisdictions where some level of subnational
devolution for freshwater governance was identified. In these jurisdictions, an assessment of
subnational regulation would be necessary to gain the fullest picture of Regulatory Deficiency Risk.

| County | Casel | Case2 | Case3 | Cased
Algeria X
Argentina X
Australia
Austria
Bangladesh X X
Belgium
Brazil X
Canada X
China X
France
Germany
India
Indonesia
Malaysia
Mexico
Nigeria
Pakistan
South Africa
Spain
Switzerland
United Arab Emirates X
United Kingdom
United States of America X

X X X X X X X X
X X X X X X X X X X X X X X X X X X X X X X
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