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Test new tools and assess 
effect of best practices on 
trees:
• Target pruning
• Irrigation 
• Soil decompaction
• Mulching

• Ecosystem services 
calculation

• Meteo data integration
• Smart irrigation tool
• IOT sensors 

integration
• Improved job planning
• Public portal for 

citizens

• Leaf transpiration 
measurements

• Pollutant deposition 
analysis

• LiDAR survey 
• Meteo data analysis
• IOT sensors 

integration
• Satellite data analysis

Three main project pillars
RESEARCH SOFTWARE TOOLS TEST ON PILOT SITES



Sites and species



https://en.climate-data.org/europe/poland/lesser-poland-voivodeship/krakow-715022/#climate-graph https://en.climate-data.org/europe/italy/emilia-romagna/rimini-1176/#climate-graph



Rimini (IT): 250 haKraków (PL): 500 ha

The studied species



Use of 
meteorological 

data



Weather data management

Temperature, Wind 
speed, Wind Direction, 
Wind gusts, Rain, Snow, 
Humidity, Solar radiation
Severe Weather alerts



Weather dashboard
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Severe weather alerts



Calculation of 
benefits of 

trees



• 500 trees in Rimini and Krakow 
• Four growing seasons (2018-2021)
• 17 species (10 Rimini, 10 Krakow, 

3 in common)
• More than 50% of the tree 

population of the two cities
• Leaf transpiration was measured to 

derive CO2 adsorption and water 
transpiration

• LAI was measured 
by means of 
radiometric method

Measurement campaigns



Accurate LiDAR measurement on 
selected trees was used to derive 
trunk volume, total leaf area and 
its distribution at different heights.

In addition, leaf samples were 
collected and analyzed in 
laboratory for deposition of 
pollutants (PM10, PM2.5).

LiDAR TLS surveys



Ecosystem services calculation



Tree benefits
Benefits extended to other species with similar behaviour:



Tree benefits



Smart 
irrigation tool



Irrigation requirements
• The ratio between whole tree water use (Etree, dm3 tree-1 h-1) and crown 

projection area (CPA, m2 tree-1) yielded water use per unit CPA, or effective 
transpiration 
(Ecpa = ETE, dm3 m-2 soil h-1 = mm h-1)

• Meteo data was used to calculate site-specific potential evapotranspiration
(ET0, mm h-1) using the FAO modified Penman-Monteith equation. 

• Ks was calculated as ETE/ET0 Rimini Krakow

Species Ks Rimini Ks Krakow

A. hippocastanum 0,367 0,438

Populus nigra 0,730 0,933

Q. robur 0,733 0,809

Acer spp. 0,551 0,344

Tilia spp. 0,590 0,426



CPA

TPZ

Ks were used to estimate irrigation needs and to schedule the filling of water-bags
Ks * Et0 * CPA/TPZ

Where CPA/TPZ (i.e. the ratio between crown projection area and tree protection zone) 
takes into account the different absorbing and transpiring surface area of trees.
TPZ radius was estimated according to Day and Wieseman (2010)

Irrigation requirements



Smart irrigation
With transpiration, precipitation and irrigation GreenSpaces calculates the 
water available to the tree and when a tree needs water
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Smart irrigation



Smart irrigation
Based on the calculations of the smart irrigation tool trees are watered and 
the delivered amount of water is recorded.  



Smart irrigation



Conclusions



Next steps

• Use of Open Meteo Data instead of proprietary data to calculate 
ecosystem services and irrigation needs.

• Test of different type of sensors to calibrate smart irrigation: TreeTalker 
and TreeSense sensors

• Extension of Ks calculation to new species and new climatic zones, with 
new research carrieds out by the University of Milano and the University 
of Firenze.
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