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Why ever start with birds?

1992 exploration well Terschelling
Concerns about flaring and birds
Working with the Royal Airforce
No Investigation: no permit!
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Bird migration

60 million birds, twice a year

West Canada — Wadden Sea — Guinea
Bissau

Southern Scandinavie — Wadden Sea

12 hrs fat reserves, 1 | Ime
Rare, endangered,

common birds




Autumn migration

- December
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10 days
100 km offshore
42 species

Smallest: 3-5 g

(sugar cube)

Latin name

Accipiter nisus

Alauda arvensis

Alca torda

Anas acuta

Anas crecca

Anas Penelope

Anthus pratensis

Arenaria interpres

Asio flammeus

Asio otus

Calidris alpine

Calidris canutus

Columba palumbus

Erithacus rubecula
“Fringilla coelebs

Fringilla montifringilla

Fulmarus glacialis

Gaviidae

Larus argentatus

Larus canus

Larus marinus

Larus rdibundus

Phalacrocorax aristotelis

Phylloscopus collybita

Phylloscopus trochilus

Rallus aquaticus

Regulus ignicapillus

Regulus regulus

Rissa tridactyla

Scolopax rusticola

Stercorarius skua

Sturnus vulgaris

Tringa totanus
Turdus iliacus
Turdus merula
Turdus viscivorus
Tusdus pilaris
Tusrdus philomelos
Uria aalge
VELREVERVELENS

Dutch name

Sperwer
Veldleeuwerik

Alk

Pijlstaart
Wintertaling
Smient
Graspieper
Steenloper

Velduil

Ransuil

Bonte strandloper
Kanoetstrandloper
Houtduif
Roodborst

Vink

Keep

Noordse stormvogel
Zeeduikers
Zilvermeeuw.
Stormmeeuw
Grote mantelmeeuw
Kokmeeuw
Kuifaalscholver
Tjiftaf

Fitis

Waterral
Vuurgoudhaantje
Goudhaantje
Drieteenmeeuw
Houtsnip

Grote lijster
Kramsvogel
Zanglijster
Zeekoet
Kieviet

English name

Sparrow hawk
Skylark
Razorbill
Pintail
Teal
Wigeon
Meadow pipit
Turnstone
Short-eared owl
Long-eared owl
Dunlin
Knot
Woodpigeon
Robin
Chaffinch
Brambling
Fulmar
Diver birds
Herring gull
Common gull
Great black-backed gull
Black-headed gull
Shag
Chiffchaff
Willow warbler
WEICTAE
Firecrest
Goldcrest
Kittiwvake
Woodcock

kua

edwing
Blackbird
Mistle thrush
Fieldware
Song thrush
Guillemot
Lapwing




Important aspects

Massive swarms of birds around
installation |

End August — mid November
Broadfront migration

> 80% cloud cover
Midnight til dawn’

Main deck lights = main problem




Licht on — licht off experiment on L5 platform

Time in minutes Number of
after light-on birds

7 ' . 200-250
12 1000
20 1500
25 2000
AS Z10]0]0
30 4000-5000

Time In minutes
after light off

Significant decrease
15 All birds gone







Also on land impacts of illumination

CHICAGO - The man-made mountain range that looms
over Lake Michigan is noticeably dimmer on spring
nights, not because of an energy shortage but to keep
migratory birds from slamming into Chicago's clusters
of glassy towers.

Each year about 100 million birds across the United States
are killed in crashes into windows or die from exhaustion
after becoming mesmerized by lighted buildings, scientists
say.

"Any one building might be killing 2 ,000 birds a year," said
Doug Stotz, an ornithologist at m.

Noord-Holland (NL) — Impact
Gotwitts. Breeding success was reduced till a dist ance
of 1500 meters (Alterra institute)







gt

B EafaiPodsmesml

Bttt 300K
Bt Pk ¥y v S0
Cormpibter 500

B Srpasien mire

Bl Tk mae




Impact of light color on migation
location: Ameland-Oost




Lamp HPI-T 1000 Wt

Filters: groen, blauw, rood en wit
Hoogte: ca. 5 m

Richting NO




and 2006
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Filter results

Diffuse-aver (mW/m2/nm) 23:12:35
= Blue-aver(mW/m2/nm) 23:09:16
— Green-aver (MW/m2/nm) 23:05:47
—Red-aver (mW/m2/nm 23:02:54

400 420 440 4800 B40 B60 680 700 720 740 7BO0 7




Experiments with Robins

Caught onshore during autumn migration
Studied in closed rooms: keep southward drift
Loss of direction in red light

Explanation: disturbance of internal compass

Conclusion: attraction
IS not attraction but 0

Internal compass




Experiments 2005 and 2006

* Fine tune around the “green”

« Modify spectrum of light source
— Create improved colour recognition
— Resolve helideck lighting discussion
— Test public acceptance

e Qutcome
— Improvement of 30% On
— First HPI light source constructed ana

positively tested




Human eye

Comea —= - ' Optic Nerve

Ganglion Horizontal
Fovea Large Cellis Cells

Vitreous Humour

Overall Sensitivity




Day-night £ e
VISIONn

| Scotopic vision
| (dark adapted)
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Night vision IS

much more
effective
(500 nm)

683 lumeans
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Lumens
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Photopic vision
\ (light adapted)

400 500 800
Wavelength (nm)




Other organisms

e Newts and salamanders : directional
sensitive to red

 Insects : attracted by UV
 Plants:

— Growth: need red and b
— Directional growtf?:
— Seed setting, blooming: red and far red




Lessons

* Disorientation by light = disturbance of
Internal compass

e Red light (>570 nm) has significant impact
on millions of birds, but also other
organisms

« Human eye not sensitive to red and

functions best in the’

Solution'is simple




Remove red from the spectrum

Green light
— Good for birds and plants
— Safe for working

— Saves energy
« Human eye more sensitive green
» white 6000 lumen = green 9000 lumen

— Increased road safety: roadside vegetation is
green and reflects better

— Conflict with helideck lighting requirement
2007
Violet light (moonlight)

- Extra blue creates “white”
- less energy efficient
- strong contrast with green from helideck










Where we want to go




Back up



Where are we

Co-operation with Philips

Co-operation with Groningen University: working
mechanisms

Support Ministry LNV (nature conservation)

Trial L15 spring 2007

Demonstration project on Ameland (spring 2007)
— 3 light streets: QL, LED and HPI/PL

— 2 “colours’

— Potential energy saving (green HPI): 50-70%
Support of EnergyCompass

— NL Northern provinces



Alternatives

Metal-halide (HPI):
new product called CDO-TT
Improved reflector design: very efficient
can replace SON
TL tube (longlife)
easy to replace
QL
very long lifetime (100.000 hrs)
aging light output reduced with 50% in 10 years
LED
long life time
along board walks



Green helideck perimeter
requirement







Reader

* Ecological Consequences of Artificial
Night Lighting. C. Rich and T. Longcore
(edts), 2005. Island Press



