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Shadow Flicker

The alternating changes in light 
intensity that can occur at times when 
the rotating blades of wind turbines cast 
moving shadows on the ground or on 
structures.
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Important 
Things to Know 
About Shadow 
Flicker

Shadow flicker is 
limited in time 
and location
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Flickering 
Occurs in a 
Butterfly-Like 
Pattern Around 
Each Turbine
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The Important Role of Distance
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1,400 m



Shadow Flicker is Time-Limited
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Why Do We Need to be Concerned About 
Shadow Flicker?



Health Effects

• Epilepsy
• Epileptic seizures precipitated by light flashes in the 

range from 5 to 30 Hertz
• Flickering created by modern wind turbines is in the 

range of 0.6 to 1.0 Hertz
• Thus shadow flicker effects created by wind turbines 

do not have the potential to trigger epileptic seizures
• http://www.epilepsyfoundation.org/about/photosensiti

vity/index.cfm
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Other Health Effects

• In some cases when wind power projects are being 
considered for permitting, concerns are raised that 
turbine-related shadow flicker has the potential to 
cause nausea, dizziness, and disorientation.

• Proponents of wind power argue that the empirical 
evidence does not support these assertions
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The Potential for Nuisance Effects the Primary 
Basis for Concern About Shadow Flicker
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Analysis of 
Shadow 
Flicker Effects

Wind Pro or 
Similar Software 
Programs
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Model Inputs 

define analysis area 
to extend 2 km from 
turbines

turbine locations 
(xyz coordinates)

turbine design 
parameters 

residence locations 
(xyz coordinates) 
and characteristics
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Worst Case vs Real Case Analysis
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• Worst case assumes: sun during all daylight hours, 
blades always spinning, and wind direction aligned 
with direction from turbine to receptor



Real Case 
Analysis

refine results based 
on consideration of:

operational hours 
and wind directions

monthly sunshine 
probabilities
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Shadow 
Module 
Outputs

Maps 
Indicating 
Locations and 
Incidence of 
Shadow 
Flicker
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Calculations of 
Daily Minutes 
and Annual 
Hours of Shadow 
Flicker by 
Residence

16



Graphic 
Displays of 
Timing of 
Shadow Flicker 
Exposure 
Episodes for 
Each Residence
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Annual Hours of 
Shadow Flicker 
Cast on all 
Receptors by 
Each Individual 
Turbine
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For Each 
Turbine, Displays 
of Timing of 
Shadow Flicker 
Exposure for 
Specific 
Residences
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Summaries of Data in a Form that is 
Meaningful to Clients and Decision-Makers
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Predicted Shadow Flicker
House Distance from 

closest turbine
causing flicker 
effect (meters)

 
Days per year 
shadow flicker

occurs
 

Total annual 
hours of 

shadow flicker

Days per year 
of shadow 

flicker adjusted
for cloud cover1

 

Annual hours of 
shadow flicker 

adjusted for 
cloud cover1

Duration of 
longest daily 

shadow flicker
event (minutes)

 

Average daily 
shadow flicker 

event (minutes)

Times of greatest 
Potential Shadow 
flicker exposure

7 626 248 99.07 128 54.82 37.8 23.5 mornings, year 
round

11 671 287 155.2 156 88.58 39.2 25.5 mornings and 
evenings, year 
round

14 688 88 32.51 46 18.39 35.7 22.2 evenings, 
November-
February; 
mornings, spring 
and fall

15 975 252 73.37 140 40.81 26.6 17.4 evenings, year 
round: mornings, 
March, August 
and September

16 1363 2 0 0 0 0 0.0 0.0 No predicted 
shadow

20 412 255 141.61 123 70.28 49.2 25.4 mornings, year 
round; evenings 
winter, spring, 
and fall
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