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Objective

* Examine transpiration-induced cooling effect
of a few urban trees

e Diurnal variation?
* Influence of evaporative demand (VPD)?
* Influence of drought stress?

* Can the effect be replicated with the ENVI-
met model?



Study area:
Mainz, Germany
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* Increase in transpiration with VPD
* Drought stress?

Night/Day Sap Flow:

VPD,,,, (n=20) 0.32
VPD, oderate (n=20) 0.33
VPDyigh, <7 days since precip (n=12) 0.34
VPDyigh, 57 days since precip (n=8) 0.26

* Increased cooling and humidity at high
VPD

* Nocturnal effect

* Cooling reduced due to drought stress?
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Indications of transpiration-induced
cooling?

Correlation between
Sap Flow and AT, (H) / AH o eo)air (1)
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Agreement between measured and modelled
results

~

Vegetation transpiration is modelled in
ENVI-met using the Jacobs’ A - gs model
(Jacobs 1994)

Measured vs. modeled data
(n=3 in each category)
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summary:

* Nocturnal transpiration cooling
* Increasing with VPD
* Cooling reduced when dry?

* Model underestimates nocturnal cooling —
assuming ceased nocturnal transpiration
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Thanks for your attention!
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Indications of transpiration-induced
cooling?

Correlation between:
Sap Flow and
Courtyard - Street
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TA, °C

Wind speed, ms!

VPD, kPa
HR, %

Solar radiation,
% of daily max.




2013

Low VPD
Medium VPD
High VPD, wet
High VPD, dry

MDS, % of maximum
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ATA pP-c, °C

ATA PG, °C ATAcC-s, °C

ATA G-Sq, °C
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SFday, pl/min/cm?
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