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Objectives 
Main features of this research: 
Åƛǘ ƛǎ ŀƴ άƛƴ ǇǊƻƎǊŜǎǎέ ǿƻǊƪ ǘƘŀǘ ŦƻŎǳǎŜǎ ƻƴ microscale (Parco Nord 

Milano ς PNM and Milano UHI) and mesoscale (upper plain of the Po 
river) 

Å It is aimed to improve the knowledge of meteorological and hydro-
logical variables that drive vegetation growth and development 

 
 
An improved knowledge can be useful to 
- better manage urban vegetation in function of radiative, thermal and 

water resources / limitations (irrigation, canopy  management, pest 
and diseases management and so on) 

- establish some ecosystemic services useful to enhance the citizen  
wellbeing. 
 



Milano climatic regime (1981-2010)  

Bagnouls - Gaussen diagram 

ÅTransitional climate bet-
ween YƻŜǇǇŜƴΩǎ Csa 
(Mediterranean) and Cfb 
(Oceanic) 
ÅRainfall equinoctial maxi-

ma with the absolute 
maximum in autumn.  



Dynamical aspects ς ǘƘŜ 9ǳǊƻǇŜŀƴ ŎƭƛƳŀǘŜ ǎƘƛŦǘ ƻŦ Ψул ȅŜŀǊǎ 

1987 

With a confidence of 99%  the 
breakpoint drops between  
1982 and 1991 (most probable 
year =1987). 
(European average temperature 
1951-1987=10.1°C.; average 1988-
2009=11.0)   
[discontinuity analysis with 
statistical library Strucchange - R 
cran] 
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Dynamical aspects ς Urban warming  vs global warming 

Temperature 1850 2008 increase 

Global Hadcrut3 13.6 14.3 +0.7 

Td Milano Brera 11.8 15.3 +3.5 

Tx Milano Brera 16.1 18.8 +2.7 

Tn Milano Brera 7.5 11.9 +4.4 



MEASUREMENTS 
Å3 stations of EMONFUR project (Parco Nord Milano, Bosco 

Fontana, Azienda Carpaneta) (time series from 2012) 
Å16 urban and rural stations of the Regional Meteorological 

service of ARPA Lombardia (time series from 2002). Station at 
PNM is equipped with a sonic anamometer. 
Å4 Stations of PNM (time series from 2008) 

 
ÅGathered data: Air temperature and Relative humidity (2 m into 

the canopy and top of the forestal canopy), Precipitation, Wind 
speed and direction, Global solar radiation, Soil temperature and 
humidity,  data from sonic anemometer. 

 
-> The final result is a dataset from 23 sites that have been 

gathered, quality checked and processed. 



Overview of measurements 
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Urban/rural  
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Milano and surroundings 



Parco Nord Milano PNM 


