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CNR ISE long-term studies on remote lakes 

Water chemistry, biology, palaeolimnology Atmospheric deposition Meteo-climate 

Earliest study in the 1950s 

http://www.mountain-lakes.org/molar/molar_intro_page.htm


Studies on high altitude lakes in the Central Alps 

 1978: research study on acidification of lakes by CNR 
 1979: official «call» on the national journal of the Italian Alpine Club (CAI) 
 1981: 370 samples collected from 207 lakes (900-2800 m a.s.l.) over the Alps 
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Inorganic N deposition (2000-2001) (5-30 kg ha-1 y-1)  

Rogora et al. Hydrobiologia. 2006.  

The study area (Lake Maggiore watershed, 
North-Western Italy) has always been a 
«critical» area from the point of view of 
acidity and nitrogen deposition, due to its 
location North of the Po Valley  
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Chemical survey of 31 sites in 2017: 
• 29 high altitude lakes, including ICPW 

IT01and IT03 (> 2000 m a.s.l.) 
• 1 subalpine lake (IT02), 1 stream (IT04) 

Update of monitoring data for ICPW sites and high altitude lakes 

Long- term continuous data for ICPW sites, 
sparse surveys for the high altitude lakes 
since the 1980s 
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Despite the recent decrease of NO3 
concentrations, NO3 is at present the main 
acidifying agent for these lakes 

Lake Paione Superiore – IT03 

(2269 m a.s.l.) 
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The  effects are mainly evident at snowmelt 
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Seasonal and short-term variability  

Mean differences between the values of the main chemical variables in autumn 
(late September/early October) and at snowmelt (late June/early July) for 20 lakes Rogora et al., WASP 2013 

Climate role: short-term effects 
(pH, Alk, NO3, Al) more 
pronounced after winter with 
above-average amount of snow 

4

6

8

10

12

14

16

1984 1988 1992 1996 2000 2004 2008 2012 2016

C
o

n
d

. (
µ

S 
cm

-1
2

0
 °

C
)

LPI -IT01 LPS-IT03

2003
2007

2009 2014

2016

19.08.09 

High-frequency monitoring of 
lake water temperature and level 



Thank you for your attention 

http://www.ise.cnr.it 

http://www.idrolab.cnr.it 

The study lakes showed an evident recovery from acidification 

N deposition is still important and NO3 is at present the main acidifying agent for the lakes 

It is important to consider interannual variability and effects of 
climate drivers in the overall assessment of acidification status 


