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1. Problem statement
Mature urban trees in historic parks and heritage sites provide a critical ecosystem service: cooling of the urban environment through shading and evapotranspiration.
However, during heatwaves and droughts, this cooling function is not stable and can decline dramatically due to water stress. Also, many trees is lost due to harsh conditions. 
In culturally protected sites, tree replacement, redesign of surfaces, or major construction interventions are often not possible, making the stabilization of existing trees the only viable climate adaptation pathway.

2. Cooling as a controllable ecosystem service
Tree cooling is governed by basic physical principles:
· Evaporation of 1 g of water consumes ~2.45 kJ of energy (at ~20 °C).
· Large mature trees can evapotranspirate 500–1000 L of water per day under optimal soil moisture conditions.
· During extreme heat and drought, transpiration may drop to 30–50 L/day due to limited water availability.
Quantified impact
A reduction from 600 L/day to 30 L/day corresponds to a loss of ~570 L of evaporated water, which equals:
· ≈ 1.4 GJ of cooling energy per day per tree
This energy loss is comparable to:
· ~7 % of the annual energy consumption of a typical European household,
· or the continuous operation of a standard air-conditioning unit for ~13 days.
Conclusion:
Cooling by trees is neither fixed nor guaranteed. It is a variable and manageable ecosystem service, strongly dependent on water availability.

3. Pilot-ready adaptation logic
UTOI applies a practical, pilot-ready methodology to stabilize and restore the cooling performance of mature trees under heat stress:
Strategic component
· Supporting long-term tree vitality and canopy development to maximize shading.
· Timing irrigation outside heatwaves (spring/autumn) to increase leaf area and biomass.
Tactical component
· Targeted irrigation during heatwaves to restore soil moisture in the active root zone.
· Use of slow-release, deep-penetrating irrigation to minimize water losses and avoid surface runoff.
When applied at the right time, irrigation can:
· restore evapotranspiration close to the tree’s physiological potential,
· maintain cooling even during night-time heat,
· reduce overall water stress and secondary risks (dieback, loss of ecosystem services),
· improve stability and safety of the treated trees.

4. Relevance for historic parks and cultural heritage sites
Historic parks and culturally sensitive urban sites represent high-risk locations under climate change because:
· large, old trees are irreplaceable cultural and ecological assets,
· interventions are constrained by heritage protection rules,
· visitor comfort and safety are directly affected by heat stress.
The proposed approach:
· works with existing trees, not against heritage constraints,
· requires no redesign of the site,
· delivers measurable climate adaptation benefits while preserving cultural value.

5. Monitoring and indicators (demonstration-ready)
The approach is compatible with demonstration projects requiring clear impact assessment, using indicators such as:
· air and surface temperature reduction,
· tree water stress indicators,
· estimated cooling energy delivered (via evapotranspiration),
· duration of cooling effect during heatwaves,
· usability and comfort of public space for citizens and visitors.
This enables replication and scaling across different cities and heritage contexts.

6. Role in Horizon Europe projects
UTOI z. s. contributes as a demonstration partner, providing:
· pilot-ready tools and methods,
· quantitative logic linking water availability and cooling performance,
· experience with mature trees in dense and heritage-protected urban environments,
· support for real-life implementation and monitoring.
The approach is particularly aligned with projects focusing on:
· climate adaptation of cultural heritage,
· nature-based solutions under real constraints,
· protection of vulnerable urban populations during heatwaves.

[bookmark: _MailAutoSig]Contact: Ing. Martin Tušer
President

UTOI z. s.
tel.: +420 607 655 614
email: martin@utoi.cz
Privrat 65, 560 02 Privrat, Czech Republic

www.utoi.cz

Here you can easily choose and book a time for a call or meeting that works best for you: https://calendly.com/martin-utoi/30min 

