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HONEYWELL FAAHONEYWELL FAA--TYPE L865/L866 TYPE L865/L866 

MEDIUMMEDIUM--INTENSITY OBSTACLE LIGHTINTENSITY OBSTACLE LIGHT

DAYTIME:  20,000DAYTIME:  20,000--CA STROBECA STROBE

NIGHTTIME:  2,000NIGHTTIME:  2,000--CA FLASHING LIGHTCA FLASHING LIGHT

14 LIGHTS14 LIGHTS

40 FLASHES/MIN; ASYNCHRONOUS40 FLASHES/MIN; ASYNCHRONOUS

WHITE LIGHTWHITE LIGHT



OBJECTIVESOBJECTIVES

•• Monitor migration and behavior of migrating Monitor migration and behavior of migrating 
eiderseiders

•• Determine whether eiders detect Northstar Determine whether eiders detect Northstar 
Island and respond to itIsland and respond to it

•• Determine effects of antiDetermine effects of anti--collision lighting collision lighting 
system on migrating eiderssystem on migrating eiders





•• Period (ice present, absent)Period (ice present, absent)
•• Time of dayTime of day
•• PrecipitationPrecipitation
•• VisibilityVisibility
•• Wind (direction, strength)Wind (direction, strength)
•• Moon phase/moon visibilityMoon phase/moon visibility
•• LightsLights

ENVIRONMENTAL/OTHER FACTORSENVIRONMENTAL/OTHER FACTORS



•• LowLow--resolution responsesresolution responses

•• HighHigh--resolution responsesresolution responses

RESPONSE VARIABLESRESPONSE VARIABLES



PULSED, IRREGULAR MOVEMENTPULSED, IRREGULAR MOVEMENT
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•• Period (higherPeriod (higher––ice present [2001])ice present [2001])

•• Precipitation (higherPrecipitation (higher––no precipitation)no precipitation)

•• Wind (higherWind (higher––tailwinds, crosswinds)tailwinds, crosswinds)

•• Lights nsLights ns

MOVEMENT RATESMOVEMENT RATES



VELOCITYVELOCITY

•• Mean ~77 km/h (~48 mi/h)Mean ~77 km/h (~48 mi/h)

•• Period (higherPeriod (higher––ice present)ice present)

•• Wind (higherWind (higher––tailwinds)tailwinds)

•• Wind strength (higherWind strength (higher––strong tailwinds)strong tailwinds)

•• Lights*time of day (higher dayLights*time of day (higher day––lights on, lights on, 
lower nightlower night––lights on)lights on)



FLIGHT DIRECTIONFLIGHT DIRECTION

•• Mean 299Mean 299°° (to NW) when ice present(to NW) when ice present

•• Mean 281Mean 281°° (to WNW) when ice absent(to WNW) when ice absent

•• Mean 294Mean 294°° (to NW) overall(to NW) overall



FLIGHT DIRECTIONFLIGHT DIRECTION

•• Lights nsLights ns

•• Differences between periods caused by Differences between periods caused by 
different proportions of wind directions different proportions of wind directions 
between periodsbetween periods––more headwinds when ice more headwinds when ice 
absentabsent



FLIGHT BEHAVIORSFLIGHT BEHAVIORS



FLIGHT BEHAVIORFLIGHT BEHAVIOR

•• ~5% non~5% non--directional behaviordirectional behavior

•• Period (higherPeriod (higher––ice present)ice present)

•• Wind (higherWind (higher––tailwinds)tailwinds)

•• Wind strength (higherWind strength (higher––weak winds)weak winds)

•• Moon phase*moon visibilityMoon phase*moon visibility

•• Lights nsLights ns



THE MOON AND BEHAVIORTHE MOON AND BEHAVIOR
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PASSING SUCCESSPASSING SUCCESS

•• 99.1% successful99.1% successful

•• No factors importantNo factors important

•• Lights did not negatively affect Lights did not negatively affect 
ability to pass the islandability to pass the island



SPATIAL PATTERNSSPATIAL PATTERNS
ICE PRESENTICE PRESENT



CHANGES IN PATTERNSCHANGES IN PATTERNS
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SUMMARY:  EFFECTS OF LIGHTSSUMMARY:  EFFECTS OF LIGHTS
LOW RESOLUTIONLOW RESOLUTION

avoidance (ice present)avoidance (ice present)DistributionDistribution
nsnsPassing distancePassing distance
nsnsPassing successPassing success
nsnsFlight behaviorFlight behavior
nsnsFlight directionFlight direction

lights*time of day lights*time of day ##Flight velocityFlight velocity
nsnsMovement rateMovement rate

RESPONSERESPONSEATTRIBUTEATTRIBUTE

((## slower at night when lights are on)slower at night when lights are on)



SUMMARY:  EFFECTS OF LIGHTSSUMMARY:  EFFECTS OF LIGHTS
HIGH RESOLUTIONHIGH RESOLUTION

((## natural avoidance)natural avoidance)

lights*wind (avoidance)lights*wind (avoidance)Net passing distanceNet passing distance
avoidanceavoidanceOrig. vs. actual dist.Orig. vs. actual dist.

nsnsAngular changesAngular changes
lights*lights*visvis., lights* wind., lights* windVertex distancesVertex distances

ns ns ##Vertices/km by orig. distVertices/km by orig. dist
ns ns ##Vertices/km by distanceVertices/km by distance

RESPONSERESPONSEATTRIBUTEATTRIBUTE



SUMMARY (LOWSUMMARY (LOW--RESOLUTION)RESOLUTION)

•• Eiders exhibit numerous responses to Eiders exhibit numerous responses to 
environmental conditionsenvironmental conditions——especially especially 
wind, which strongly affects many aspects wind, which strongly affects many aspects 
of migrationof migration

•• Lights increase avoidance behavior of Lights increase avoidance behavior of 
eiders at a large scale, although the effect eiders at a large scale, although the effect 
is not dramatic and sometimes is seen is not dramatic and sometimes is seen 
primarily when ice is presentprimarily when ice is present



SUMMARY (HIGHSUMMARY (HIGH--RESOLUTION)RESOLUTION)

•• Eiders tend to have greater response as Eiders tend to have greater response as 
they approach the islandthey approach the island

•• This response generally is not significantly This response generally is not significantly 
affected by lightsaffected by lights——mostly a natural mostly a natural 
avoidance reactionavoidance reaction

•• But there is evidence for lightBut there is evidence for light--caused caused 
avoidanceavoidance——at least, in some response at least, in some response 
variablesvariables
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