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What is the IoA Bulletin Agreement?



• An agreement between an ad-hoc group 

members of which had faced each other many 

times at Inquiry covering...

– Wind Shear 

What did it consist of?

– Noise Predictions

– Vibration and Low Frequency Noise

• Is not official IoA Guidance and should not be 

regarded as such.



Who were these people?



• What is wind shear ?

• What causes wind shear ?

• Can a single value of site specific wind shear 

be defined ?

Wind shear …….

be defined ?

• Why is wind shear an issue for wind farm noise 

assessment ?

• How can wind shear be dealt with ?

• How does the IoA Bulletin Agreement deal with 

it?



Vu

What is wind shear ?

VL



• Ground Roughness

• Atmospheric Factors

What causes wind shear ?

• Atmospheric Factors

– In practice a combination of both occur



Modelling wind shear due to ground roughness

VU VU VL=
log(HU/z0)

log(HL/z0)
x

z0 = ground roughness length

HU

Ground roughness is fixed for a given site

VL

z0 = ground roughness length

HL



Modelling wind shear due to atmospheric effects

VU

m = shear exponent

VU VL= x
HU

HL

m

HU

Atmospheric effects are not fixed for a given site and 
vary, particularly by time of day

VL

m = shear exponent

HL



Can a single value of site specific 
wind shear be defined ?

• No, because…

• No fixed value of ‘z0’ or ‘m’ can be used to 

define the speed up from one height to another.

• Varies with atmospheric conditions which 

means it varies with:

– Weather (including wind)

– Time of day



Wind shear as a function of time of day for 
increasing wind speed

Measured 10 Metre Height Wind Speed 1.5 - 2.5 m/s 
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Wind shear as a function of time of day for 
increasing wind speed

Measured 10 Metre Height Wind Speed 7.5 - 8.5 m/s 
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Two fundamental standards for wind 
farm noise assessment…

• ETSU-R-97, The Assessment and Rating of Noise 

from Wind Farms

• IEC61400-11, Wind Turbine Generator Systems Part 

11: Acoustic noise measurement techniques



Why is wind shear an issue for wind 
farm noise assessment ?

• Because…

• ETSU-R-97 requires correlation of noise 

measurements with measurements of wind speed at 

10m height to quantify baseline.10m height to quantify baseline.

• IEC61400-11 requires correlation of noise 

measurements with hub height wind speed 
‘standardised’ to 10m height for quantification of 

turbine noise (ie. based on ground roughness of 0.05 
– equivalent to unstable conditions / low wind shear).



Why is wind shear an issue for wind 
farm noise assessment

• And…

• The inherent assumption in ETSU-R-97 that 

referencing everything to 10m height in this 

manner provides a comparison between manner provides a comparison between 

predicted turbine and background noise under 

the same wind conditions (at the turbine hub).

• Or is there? 



Effects of Wind Shear with 10m Height Measurements

Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed

(Night Hours 2300-0700) 
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Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed
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Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed

(Night Hours 2300-0700) 
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Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed
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Effects of Wind Shear with 10m Height Measurements

Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed

(Quiet Day-Time Hours)
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Effects of Wind Shear with 10m Height Measurements

Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed

(Quiet Day-Time Hours)
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Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed
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Effects of Wind Shear with 10m Height Measurements

Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed

(Quiet Day-Time Hours)
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Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed

(Quiet Day-Time Hours)

50

60

70

L
9

0
 S

o
u

n
d

 P
re

s
s

u
re

 L
e

v
e

l 
(d

B
(A

))

10

20

30

40

0 1 2 3 4 5 6 7 8 9 10 11 12

10m Height Wind Speed (m/s)

L
9

0
 S

o
u

n
d

 P
re

s
s

u
re

 L
e

v
e

l 
(d

B
(A

))

Lower Limit Upper Limit Measured B/G Noise Predicted Noise Level Prevailing B/G Noise

10

20

30

40

0 1 2 3 4 5 6 7 8 9 10 11 12

10m Height Wind Speed (m/s)

L
9

0
 S

o
u

n
d

 P
re

s
s

u
re

 L
e

v
e

l 
(d

B
(A

))

Lower Limit Upper Limit Measured B/G Noise Worst Case Wind Shear Corrected Turbine Noise Prevailing B/G Noise



An alternative approach ?

Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed

(Night Hours 2300-0700) 
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An alternative approach ?

Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed

(Night Hours 2300-0700) 
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Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed

(Night Hours 2300-0700) 
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An alternative approach ?

Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed

(Quiet Day-Time Hours)
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An alternative approach ?

Wind Farm Noise Assessment

Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed

(Quiet Day-Time Hours)
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Predicted Turbine Noise, Background Noise and Noise Limits vs Wind Speed
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• Correlate background noise measurements 

with hub height wind speed derived from:

– Measurements at multiple anemometry heights

– Direct anemometry measurement

– Remote sensing by LIDAR / SODAR 

The best approach?

– Remote sensing by LIDAR / SODAR 

• Standardisation to 10m height adds confusion

– Necessary for consistency with ETSU-R-97

– Necessary for consistency with manufacturers 
data

– IEC61400-11 change to quantify WT noise wrt Hub 
Height



Consistent with approach advocated by:



How does it tackle wind shear ?

• As for ‘best approach’, background noise 

measurements correlated with hub height wind 
speed ‘standardised’ to 10 m height.

• If HH WS not measured directly then derive 
shear exponent ‘m’ from measurements at shear exponent ‘m’ from measurements at 

heights H1 and H2 for each 10 minute period.

– H1  >=60% of HH 

– H2 = 40–50% of HH

• Derive HH WS from measurements at H1 and 
derived values of ‘m’ for each 10 minute 

period.  



What are positive implications of this 
approach for planning purposes ?

+ Clear methodology for taking wind shear into 

account without possibility of unknowns.account without possibility of unknowns.

+ Allows meaningful evaluation of whether limits 

in planning conditions can be met.



What are negative implications of this 
approach for planning purposes ?

- Creates more ‘scatter’ around trendline 

through baseline data. ETSU-R-97 already 
criticised for ‘average’ approach to baseline 

data.

- Problems for small schemes where costs of 

deriving hub height wind speeds may be 

prohibitive. Will need to keep to <35 dB LA90 

unless non-wind related b/g shown to be > 30 

dB LA90 in the absence of hub height wind 

data.



Conclusions…

• Removes uncertainty 

• Provides a meaningful comparison between 

turbine noise and existing noise under the 

same wind conditions.

• Adds to the complexity of deriving the 
‘prevailing’ background noise level. 

• Adds to question mark over meaningfulness 

background noise measurements in rural 

areas.


