
a) 

b) 

What’s next? 
 Assess differences between forests and different types of ecosystems in terms of air 

temperature and enery balance 
 Understand how forest cover can mitigate climate warming 

Observations 

 A significant negative slope of the regression between the trend of air 
temperature and altitude has been found 

Questions 
Is there an elevation warming dependency (EWD)? 
Has the land use change influenced the temperature evolution on different  
elevations? 

Study site and datasets 

Questions? Contact marin.tudoroiu@fmach.it 

 

 The weather network of the 
Province of Trentino (24 
weather stations) analysed 
for the period  1975-2010 
 

 Flux data provided by two 
Eddy covariance towers for 
the period 2003-2012, and 
by three EC towers  in the 
period 2008-2011 
 

 Forest inventory data: 
Province of Trento 
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Why  the air temperature increased more in lower elevation?  
 

A) Facts 
 

 The forest surface of Trentino has significantly increased over the last 30 years 
mostly at high elevation. 

Forest cover change in Trentino for the period 1975-2010 

+13.7%  

+42.2%  
+37.9%  

 Increase in urbanization especially at lower elevation sites 
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Conclusion: 

Potential mechanism of the   
temperature trend 

 An EDW has been found 
 
 Land use change  may have 

influenced the warming trend on 
different elevation levels 
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Land use change differently affects the air warming trends at low and high elevation in the 
Eastern Alps 

Province of Trentino 

Site Name  Monte Bondone (MBO) Lavarone (LAV)         Valle dell'Adige (VdA) 
 

Site Code  IT-Mbon IT-Lav IT-VdA 

Position  46°00'53" N , 11°02'45'' E 45°57'23" N , 11°16'52'' 
E 

46°11'49" N 11°06'49'' E 

Elevation  1553 m 1349 m 206 m 
 

Slope  none none none 

Exposure  none none none 

Measurement 
Period  

2003 - today 2002 - today 2008-2011 

Tower Height  6 m 42 m 25m 

Fetch > 500 m 1000 m 

Mean annual 
air 
temperature  

5.5 °C 7.8 °C 11.8 

Mean annual 
precipitation  

1189 mm 1150 mm 822 

Vegetation 
type %  

mountain Nardetum  
alpigenum 
 

Picea excelsa 30%   
Abies alba  70% 
 

Vitis vinifera L. 

a) 

c) 

b) 

Trend of yearly mean (a), yearly minimum (b) and yearly maximum (c) air 
temperature 

In the period 1981-2011:   
- the population of the province increased by 18.5%, 95%   of this increase registering to an 

elevation bellow 750 m.t 
- he number of inhabited dwellings increased by more than 70000 

The evolution of daily mean values of (a) Sensible (H) and 
Latent heat flux and (b) Potential air temperature 
difference between a forest site (Lavarone) and a 
grassland site (Monte Bondone) averaged for the last 
decade  

B) Hypotheses  
 
 H1. Increasing forest area may cool the air by reducing the warming rate in higher 

elevation sites as an effect of their larger leaf area index and rougher surface which 
leads to more intense vertical circulation 

 H2. The fast urbanization that occurred at lower elevation sites modified surface albedo as 
well as the ratio between sensible and latent heat fluxes, leading to accelerated warming 

(a) (b) 

 H3. The increase of forest cover leaded to a higher cloud formation in high altitude which 
furthermore leaded to cooler temperatures 

 Increase of the  frequency of cloud events in higher elevation 

(a) 

Short wave 

incoming 

radiation(Wm-2) 

Slope low 

elevation site 

(VdA) 

Slope high 

elevation site 

(MBO) 

Mean frequency  

low elevation site 

(VdA) 

 Mean frequency 

high elevation site 

(MBO) 

475 -0.9 2.1 30.25 130.75 

500 -1.2 3.4 21.5 95.5 

Sudden drops in radiation compared between a low and high elevation site 


