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Mapping and Measuring Global 
Water Risks
Introducing the Aqueduct Project
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WATER CHALLENGES
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THE AQUEDUCT PROJECT
Mapping and measuring global water risks

Aqueduct website: https://www.wri.org/aqueduct/
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AQUEDUCT FLOODS PARTNERS

AQUEDUCT FLOODS – KEY OFFERS

1. Hazard – global riverine and coastal inundation maps by return 
period, for now and the future

2. Risk – flood risks in urban damage, affected GDP and population by 
country, by state, and by river basin

3. Cost‐benefit analysis – evaluating the costs and benefits of dykes for 
riverine flood protection at a strategic level [returning early 2022]
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AQUEDUCT FLOODS FEATURES

• Riverine and coastal flood risk
– Current and future
– climate change & socioeconomic growth 
– sea level rise & subsidence

• Existing flood protection levels per state
• Costs & benefits of adapting to riverine flood 

risk

AQUEDUCT FLOODS DEMO

Flood 
protection?

Analyst at a development bank
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PAKISTAN FLOODING IN THE NEWS

Aqueduct Floods: https:/floods.wri.org

AQUEDUCT FLOODS: HAZARD
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Aqueduct Floods: https:/floods.wri.org
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Aqueduct Floods: https:/floods.wri.org

AQUEDUCT FLOODS: RISK

Slide credit: Philip Ward, IVM

AQUEDUCT FLOODS LEVEE BENEFIT 
CALCULATION

Benefits

= 

economic risk ($) with no adaptation

‐

economic risk ($) with adaptation
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See: 
• Ward et al., 2013
• Winsemius et al., 2013

Slide credit: Philip Ward, IVM

AQUEDUCT FLOODS LEVEE COST CALCULATION

+ maintenance costs!

Construction Costs 
= 

required levee height
x 

required levee lengths
x 

unit costs

See: 
• Di Baldassarre et al., 2018

AQUEDUCT FLOODS: COST-BENEFIT ANALYZER
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AQUEDUCT FLOODS DEMO

Invest!

Analyst at a development bank
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QUESTIONS?

Aqueduct Floods: 
https:/floods.wri.org
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APPENDIX

Invest!

$ / affected people / affected GDPImpacts per return period

STEP 1:

See: 
• Ward et al., 2013
• Winsemius et al., 2013

VULNERABILITY

Flood depth‐damage function

HAZARD

100 year flood depth

EXPOSURE

Population density

Slide credit: Philip Ward, IVM

AQUEDUCT FLOODS RISK CALCULATION
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STEP 2: Expected Annual Impacts 
(e.g. EAD)

AQUEDUCT FLOODS RISK CALCULATION

THE AQUEDUCT PROJECT
Mapping and measuring global water risks

Aqueduct website: https://www.wri.org/aqueduct/
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AQUEDUCT WATER RISK ATLAS 3.0

DATA & METHODOLOGY

Aqueduct 3.0 Technical Methodology
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FRAMEWORK
Overall Water Risk

Physical Risk 
QUANTITY

Physical Risk 
QUALITY

Regulatory & 
Reputational Risk

• Baseline Water Stress

• Baseline Water Depletion

• Inter-annual Variability

• Seasonal Variability

• Groundwater Table Decline

• Riverine Flood Risk

• Coastal Flood Risk

• Drought Risk

• Untreated Connected 

Wastewater

• Coastal Eutrophication 

Potential

• Unimproved/No Drinking 

Water

• Unimproved/No Sanitation

• Peak RepRisk Country ESG 

Risk Index

Aqueduct 3.0 Technical Methodology

BASELINE WATER STRESSBASELINE WATER STRESS

BWS measures the 
competition over water 
resources. It is the ratio 
of water demand to 
renewable available 
water supply in a 
catchment. 
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