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PROGRESS: PUTTING PEOPLE on the MAP



PROGRESS: PUTTING PEOPLE on the MAP

Keeler et al. in review



Threats Layers
• Development
• Climate change
• Water use
• Agriculture

Agro-IBIS ModelModel inputs
• Soils
• Climate
• Land use
• Water users

Biophysical model outputs
• Gridded water balance 

(scarcity/abundance)
• Losses to runoff and 

groundwater
• Changes in water quality 

and quality
• Agricultural production

Biophysical Modeling Economic Modeling

Threats Change in Water Quality 
or quantity

Change in health, 
recreation, water use

Change in economic 
value

Model outputs
• Value of clean water for 

recreation, health, industry
• Cost-benefit assessments
• Return on investment 

calculations
• Spatial planning maps
• Priority areas for 

interventions

Economic model inputs
• Locations and preferences of 

water users

Atmosphere

Land-Surface 
Model

Vegetation 
Model

(with agricultural 
crops)

Health impacts

Social-Economic Models

Recreation
(lakes, rivers, 

trout streams)

Dependencies 
and risks to 
water users

PROGRESS: INTEGRATED MODELING



SCN = Allocation + Transport + Damages
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BUT…comparing apples & oranges? 

Keeler et al. 2016

! Average!Value!per!Kg!N!
NO3! $0.01!!
NH3! $2.33!!
NOx! $0.05!!
N2O! $0.22!!

!
! ! !!

$/Kg N



Yield Air quality

WTP 
N-Free

Observed TreatmentWTP
N-safe

Least 
cost
treat

No PM QALY
PM QALY

Water quality Climate

SCC





Reliability & Accuracy Requirements

Awareness Accounting Prioritizing Instrument 
Design

Litigation

Shaping minds,
Growing 
awareness,
Establishing 
common language

Strategic use,
Prioritizing
actions,
Assessing 
tradeoffs

Balance sheets,
Cost-benefit
assessments

Setting 
incentives, 
Targeting actors

Damage and 
compensation 
claims

Raising 
Awareness

Setting
Priorities 

Accounting Designing
Instruments

Litigation

Adapted from Gómez-Baggethun et al. Ecol Econ 2013

Time & Resources

“The price you pay for precision is an 
inability to deal with real-world issues" 

- Douglass C. North
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IMPAIRED WATERS…are everywhere



ARE WE MAKING SMART 
INVESTMENTS in CLEAN WATER?



Recreational use value

WHERE to INVEST?
Gulf hypoxiaDrinking water

Lake visitation by major watershed

DEPENDS on VALUES…





WHOSE VALUES? WHOSE WATER?


