Assessing the Impacts of climate change and urban development on
water-related ecosystem services across multiple spatial scales
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Water-related Ecosystem Services (WES)

e Definition: benefits obtained from ecosystems for which
current ecosystem composition, structure, and function are

reliant on a supply of water.

e Types of WES
— Provisioning (Water supply)
— Regulating (Temperature regulation, Flood control)
— Cultural (Recreation, Aesthetics, Cultural identity)
— Supporting (Nutrient cycling, Aquatic habitat provision)




Climate Change Impacts on WES

Sum 2040s (A1B)

= \Water supply: extractive + in situ
—>provisioning + cultural WES

=\Water quality: regulating WES
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Research Questions

1. Does the supply of WES differ by location and the type of
WES?

2. What are the relative impacts of climate change and land
development on WES?

3. Do the spatial patterns of WES provision levels change
under different environmental scenarios?

4. How do we bundle WES for informed land decision-
making?
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Climate Change, 1900-2100
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Land Cover Change Scenarios, 2050
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Base Climate + Base Land Base Climate + Low Land Base Climate + High Land

Water Yield (mm)
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Normalized Water Yield

Base Climate + Base Land
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Normalized Sediment Retention
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Normalized Nitrogen Retention
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Phosphorous retention
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Conclusions

The supply of WES differs by location and the type of WES (Upper areas
provide the most water yield and sediment retention, while lower
valleys have the highest nitrogen retention).

The combined impacts of climate change and urban development are
projected to reduce the provision of WES in urban fringe areas, with
changes in water yield more sensitive to climate change than land
conversion.

The spatial patterns of individual WES provision levels generally persist
under future environmental change scenarios.

WES Bundling is a complex sociopolitical process, requiring transparent
communications between scientists and various stakeholders.
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INVEST Water Models’ Objectives

VALUE OF EACH PARCEL ON THE LANDSCAPE

Need to determine contribution (production
function) of each parcel in ecosystem service of

interest

Where are the sources of nutrients/sediment?
Where are the nutrients/sediment retention ares
How much is retained?

What is the value of this retention?
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SWAT and InVest Water Yield Residuals Com pa rison Between
InNVEST and SWAT
Simulated Water Yield
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