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Urban Green Spaces for Water Conservation and Heat 
Mitigation in a Desert City

Ø Green infrastructure development helps to mitigate some of the negative impacts
of urbanization: urban heat, carbon emission, biodiversity, physical and mental
stress, and urban pollution. Increasing green spaces in a desert city, however, can
lead to higher outdoor water use for irrigation, which is not ideally practical for
urban sustainability.

Portland, OR Singapore Phoenix, AZ



Study Area (City of Phoenix)



Research Questions
- Where are hot and cold spots distributed?

- How do current parcel level outdoor water use records and satellite based 
Evapotranspiration (ET) data compare?

- Can we predict water use by vegetation type in current Landscape Categories?

- What are the associated relationships between levels of heat stress and water 
use to various customer types, water features, hardscapes & landscapes?

- Which areas have the greatest opportunity to lower surface temperatures most 
effectively?

- How much water would be required to achieve specific levels?

- Which areas would benefit most from modifying landscapes and have the 
greatest opportunity to improve water conservation?



� Phoenix has a unique climate compared to most 
of the U.S. 
� difficult to fit to previous models
� does not have large areas of turf and tree canopy 
� year round landscape watering and pool makeup 

water

� 2019 MultiCity Water Use Study answered:
� How do landscapes compare across the cities?
� How does the existence of pools compare across the 

cities?
� How does water use associated with irrigation and 

pool use compare?
� How does the age of the home and lot size impact 

water use?

Background: Phoenix



Description of Landscape Categories



2019 MultiCity Results



2019 MultiCity Results
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• Overall, the majority of all fell into either 
the Moderate or Sparse landscape 
categories.

• This indicates most homes have some sort of 
vegetation that would require irrigation, 
however, not to the extent that a large tree 
canopy or large area of turf would require.

• This has implications for not only water use, 
but urban heat island effects

• The City wishes to code all parcels to 
quantify these effects.



Example Image Classification 
Segmented Images at  Different Scales
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Water Use Trends



Temperature Trends
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Precipitation Trends
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Grass vs. Temperatures



Trees vs. Temperatures



29 Landsat
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Example Study of Crop Water Use



Comparison between total annual ET and total water use
(METTRIC Modeling Procedure)

(A) (B)

(A) Irrigation district level (B) Farm unit level



Comparison between total annual ET and total water use
(farm unit level for each irrigation district)



WATER USE



Significance test of crop water use



Preliminary Results



Validate Landscape Categories Using Object-based 
approach and Lidar



- Classification of opportunity areas where water use could be lowered.

- Identification of hot and cold-spot areas

Deliverables

- Urban cooling rate by vegetation cover types in each land use category.

- Variations in water use by vegetation cover type in each land use.

- An interactive map showing areas of unmanaged soil or open land in the
City of Phoenix in which users may add vegetation cover type (i.e., trees,
shrubs, grass) and percent cover of the selected vegetation type to
determine how much water per year is needed and how much surface
temperatures will be reduced.

- Identification of evaporative stress areas in each land use category.

- Water use by different vegetation cover types.




