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Objectives 
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 Correlation between vertical temperature gradients and 

environmental noise, quantification of this correlation 

 Analysis on empirical data collected by ARPA vda (2006 / 

2012)  

 Definition of a method to carachterize temperature profiles  

 Monitoring noise level related to different  meteorological 

conditions 



Case study 
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Thermal inversion 

Aosta city 

12 January2012 
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Phenomenon 
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Thermometers location 
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Profiles decription method 
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Correlation: Thermal profiles - coefficients 
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Correlation Thermal profiles- coefficients 
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Coefficient distribution 

Thermal inversion on the 

whole profile= 2,18 % 

Thermal inversion partially 

on the profile = 18,27 % 
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Thermal inversion situations 
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 Create a clear correlation between temperature profiles and 

noise levels (similar profiles ↔ average noise) 

 Time and meteorological conditions imposed 

Reasons for the classification 

12 

Noise level 

[dBA] 

Coefficient a 

C
o
e
ff
ic

ie
n
t 
b

 



42 

44 

46 

48 

50 

52 

Standard profile Gradient > 1,5 
°C/100 m 

Thermal 
inversion 

Huge gradient 
> 4 °C/100 m 

N
o

is
e

 l
ev

e
l 

[d
B

A
] 

South hillside L95 [dBA] – 200 [m] above the source 
 

13 



42 

44 

46 

48 

50 

52 

Standard profile Gradient > 1,5 
°C/100 m 

Thermal 
inversion 

Huge gradient 
> 4 °C/100 m 

N
o

is
e

 l
ev

e
l 

[d
B

A
] 

South hillside L95 [dBA] – 200 [m] above the source 
 

14 

A
lt
it
u

d
e
 



42 

44 

46 

48 

50 

52 

Standard profile Gradient > 1,5 
°C/100 m 

Thermal 
inversion 

Huge gradient 
> 4 °C/100 m 

N
o

is
e

 l
ev

e
l 

[d
B

A
] 

South hillside L95 [dBA] – 200 [m] above the source 
 

15 

A
lt
it
u

d
e

 



42 

44 

46 

48 

50 

52 

Standard profile Gradient > 1,5 
°C/100 m 

Thermal 
inversion 

Huge gradient 
> 4 °C/100 m 

N
o

is
e

 l
ev

e
l 

[d
B

A
] 

South hillside L95 [dBA] – 200 [m] above the source 
 

16 

A
lt
it
u

d
e

 



42 

44 

46 

48 

50 

52 

Standard profile Gradient > 1,5 
°C/100 m 

Thermal 
inversion 

Huge gradient 
> 4 °C/100 m 

N
o

is
e

 l
ev

e
l 

[d
B

A
] 

South hillside L95 [dBA] – 200 [m] above the source 
 

17 

A
lt
it
u

d
e

 



46 

48 

50 

52 

54 

56 

58 

60 

Standard profile Gradient > 1,5 
°C/100 m 

Thermal inversion 

N
o

is
e

 l
ev

e
l 

 [
d

B
A

] 
Bottom of the valley L95 [dBA] 

Same altitude of the source 

18 



46 

48 

50 

52 

54 

56 

58 

60 

Standard profile Gradient > 1,5 
°C/100 m 

Thermal inversion 

N
o

is
e

 l
ev

e
l 

 [
d

B
A

] 
Bottom of the valley L95 [dBA] 

Same altitude of the source 

19 

A
lt
it
u

d
e

 [
m

] 

A
lt
it
u

d
e

 



46 

48 

50 

52 

54 

56 

58 

60 

Standard profile Gradient > 1,5 
°C/100 m 

Thermal inversion 

N
o

is
e

 l
ev

e
l 

 [
d

B
A

] 
Bottom of the valley L95 [dBA] 

Same altitude of the source 

20 

A
lt
it
u

d
e

 [
m

] 



46 

48 

50 

52 

54 

56 

58 

60 

Standard profile Gradient > 1,5 
°C/100 m 

Thermal inversion 

N
o

is
e

 l
ev

e
l 

 [
d

B
A

] 
Bottom of the valley L95 [dBA] 

Same altitude of the source 

21 

A
lt
it
u

d
e

 [
m

] 

A
lt
it
u

d
e

 



22 

42 

44 

46 

48 

50 

Standard profile Gradient > 1,5 
°C/100 m 

Thermal inversion 

N
o

is
e

 l
ev

e
l 

 [
d

B
A

] 
City 1 L95 [dBA] 

Same altitude of the source 



Conclusions 

 
 Thermal inversion is a common phenomenon in Aosta Valley 

 Noise increase up to 10 dB 

 Increases are strongly influenced by the position and the 

altitude of the receptor 

 The noise level increse could be a negative factor on the 

disturbance on population, especially during the night 
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Thank you for your 
attention 


