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Transpiration Time Series
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Presenter Notes
Presentation Notes
Rolling weekly averages with daily max transpiration. We have multiple probes per tree and without accounting for the sapwood profile this shows the most conductive band. Grey indicates the interquartile range (the distance between the 25th and 75th percentiles).
vapor-pressure deficit = difference (deficit) between the amount of moisture in the air and how much moisture the air can hold when it is saturated. Higher values pull water from the trees. Lower during the winter when the atmosphere is typically saturated. This means that the tree is usually not transpiring very much during rain events.
Evergreen tree water use limited by soil moisture in the late summer. These trees are concentrated in upland areas. Many of the deciduous trees are located in lowland zones at each site. These are locations that hold more water throughout the year.
Deciduous water use outpaces evergreen throughout the study. Overall, daily means are higher for deciduous species with the largest difference during peak summer months (June to September).
Evergreen water use is only greater during the shoulder seasons (spring/fall). Move to example.




Water use for 12 representative trees
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❯ Normalized by Rainfall Depth over Canopy Area

In Asadian & Weiler (2009) interception for Douglas-fir and western red cedar were 49.1 and 60.9% respectively .
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Graphic: Andrew Mack – WSU, Puyallup

❯ Specific project objectives were: 

• Establish baseline relationships between tree size and sap flux 
for two of the most common trees in our region: coniferous  tree 
(Douglas-fir) and deciduous tree (Bigleaf Maple). 

• Use data representing a continuation of a multiyear dataset on 
annual transpiration rates to ensure quality control

• Extend sap flux sampling to urban trees in developed areas 
using a mobile sap flux technology approach. 

• Estimate annual canopy interception rates for the same trees
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Study Locations
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South Puget Sound Region
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Methods
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Methods

Mobile box
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Size Effect on Water Transpiration by Trees



Validation of the Mobile Probe Approach

Presenter Notes
Presentation Notes
What is average storm depth – average total depth of each storm? What is being averaged?
What does average total volume mean? Total volume
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Presenter Notes
Presentation Notes
Rolling weekly averages with daily max transpiration. We have multiple probes per tree and without accounting for the sapwood profile this shows the most conductive band. Grey indicates the interquartile range (the distance between the 25th and 75th percentiles).
vapor-pressure deficit = difference (deficit) between the amount of moisture in the air and how much moisture the air can hold when it is saturated. Higher values pull water from the trees. Lower during the winter when the atmosphere is typically saturated. This means that the tree is usually not transpiring very much during rain events.
Evergreen tree water use limited by soil moisture in the late summer. These trees are concentrated in upland areas. Many of the deciduous trees are located in lowland zones at each site. These are locations that hold more water throughout the year.
Deciduous water use outpaces evergreen throughout the study. Overall, daily means are higher for deciduous species with the largest difference during peak summer months (June to September).
Evergreen water use is only greater during the shoulder seasons (spring/fall). Move to example.
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Vapor Pressure Deficit (VPD) & Transpiration

Lambers et al. (2019)
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Annual Transpiration 
Trends 2023-2024
• Similar trends and 

values as Phase I
• Street tree 

transpiration at 
similar rates

• Complex 
interactions with 
weather



Street Tree Sap 
Flux and 
Transpiration  



Water use for 12 representative trees
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❯ Normalized by Rainfall Depth over Canopy Area

In Asadian & Weiler (2009) interception for Douglas-fir and western red cedar were 49.1 and 60.9% respectively .



19

Tree Water Budget

Individual Tree Contributions to Stormwater Mitigation
Median Values by Species (Transpiration + Interception)

Annualized Values

Tree Species
% cm

Bigleaf maple 52.9% 88.7

Douglas-fir 42.3% 70.9

Honey locust (street tree) 61.3% 102.7

Red maple hybrid (street tree) 65.7% 110.1



Conclusions

❯ Sap flux density values are scalable across tree sizes from small street trees to 
large remnant trees

❯ Greater tree sizes will have greater influences on tree water budgets  

❯ Street tree sap flux values were similar to forested tree values 

❯ Regardless of native or street tree status, trees generally mitigated total 
stormwater inputs by 40-60%

❯ Relationships with atmospheric variables and season were similar among similar 
species, and could be modeled

❯ There is tremendous potential offered by the mobile sensors to engage 
communities across Washington in the hydrologic valuation of urban trees, whilst 
also collecting information on co-benefits these trees offer urban communities. 
The mobile

❯ Mobile sensors were shown to be robust, discrete, and capable of providing 
accurate information.
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Thank you!
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