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Genesis of the project: Initiative of the Municipality of
Jette 2020, Sibelga invites partners

Projects:
Aud-Rouge Cloitre 2016
WB-Dréve St-Hubert 2018
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Brainstorming

EXTENSION AND EXPECTED OBJECTIVE OF THE PROJECT

In terms of content: Long-term placement of batloggers:

Project spread over several years, which will lead:
» A'test case" communication made by all the
participating companies _ _
« Onan input for the "black mesh" specifications that  * Provide access to an amount of important payload
Bruxelles-Environnement wishes to publish data
* Onan input for the urban planning regulations, . Working in mu|tidiscip|inary teams
important in the eyes of Sibelga to ensure a peaceful
night for all 19 Brussels municipalities, in addition to

* Never done

the RRU
In terms of objective: All participants wish to:
« Tests to evaluate and measure the impact of » Collaborate on this project
different types of lighting on behaviour bats - Take the opportunity to make a real impact
» Take advantage of the renovation of lighting measurement before / after modification of the
installations, testing new technologies lighting installation on bats
+ Identify the most suitable solutions for + That this work can be considered as a textbook case
biodiversity, reducing light pollution for fauna, flora of reference
and inhabitants
In terms of participants: A priori, the area does not i_dentify "amp_hibian" black
« Wish to extend to private individuals with outdoor spots, the maximum attention will be paid to the well-

lighting as part of the perimeter of the study (sports being of bats.

fields, hospital, shopkeepers ....)
+ Lighting Designers
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FIRST STEPS:
1. Define a study scope

Result of an outing + 1 evening listening points
Maps of contact points for the 3 bat species present in the study territory

Légende

®  Ppistrellus pipistrellus
3 commune de Jette

Listening points

Point 1 20h40: 2 contacts of pipistrellus pipistrellus
Point 2 20h52 : 3 contacts of pipistrellus pipistrellus ; ~ \ _ S
Point 3 21h05: 0 contact : P ol & o
Point 4 21h17 : 21 contacts of pipistrellus pipistrellus ‘ = i P2\ S ;
Point 5 21h33: 10 contacts of pipistrellus pipistrellus

Point 6 21h45: 4 contacts of pipistrellus pipistrellus and 1 contact
of Eptesicus serotinus

Point 7 22h00 : 30 contacts of pipistrellus pipistrellus
Point 8 22h15 : 7 contacts of pipistrellus pipistrellus
Point 9 22h25 : 19 contacts of pipistrellus pipistrellus
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Zorre 1 : Zone Nord

1

clos Jecta
avenue Jaak Pieter Ballings

Zorie 3 : Quartier Jardins di

dréve da Dieleghem

[ vowes reconaes avenue du Bourgm. EL. Demunter
rue Audrey Hepburn

B vorcs SR square James Dean
clos Laurence Olivier

av. du Bourgmestre J. Neybergh
chemin Alfred Hitchcock
avenue J. Verdoodt
amp do Tilloul

Pro, extcutes Chaplin
() rrosens place Jean Gabin
tue Marléne Dietrich
promenade Jacques Ledoux

I el & commander/ ou d6Ja commandé - projets pouvant #tre encore nodiies

geland
avenue de IArbre Ballon
avenue Swartenbrouck

I 1rstoiiations 3 nodfler urinakes et garder lex nats)

= passage Stan Laurel
1 Zone 1 clos Marilyn Monroe
Bonaventuro clos Ingrid Bergman.
rua Alax Woutars —— clos Tom et Jerry
) -";‘3;::::';'_‘:':: mns clos des Fréres Lumiére
pas: o5 Montand

tue Jean Baptiste Moyans

passage Oliver Hardy
Place du Bourgmestre J-L Thys

Public lighting installation status card
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3. Analyze and Edit a map with the plan
of lighting renewal in the scope of the study

Zc;rfé 2 : Zone Sud

4 Almost all roads are more than 20 years olc

and therefore meet the investment criteria

chemin du Parc de la Jeunesse
rue Antoine Baeck
avenue de I'Exposition
rue Valére Broekaert
rue Decrée

chaussée de Dieleghem
rue Frédéric Mohrfeld
rue Fernande Volral

rue Dupré

square Jules Lorge
avenue du Sacré-Coeur

Project portfolio

avenue Secrétin

2020-2025



' 4. Choice of Technologies ‘

9 Jardins de Jette 6 Av Liebrecht

4 Bon Aventure

— b 1 d —1 Sacré -Coeur

“entre rond
point Comté de
7 Dréve de ~ Jette et Secretin
Dieleghem / avenue 5 Rue 3Rue Dupré # g
Jan Verdoodt Toussaint 2 Square ].Lorge

8Passerelle Dréve de Rivieren

Technological choices:

1- Amber Light with dimming 2- Orange filter 3- Low levels (Work on photometry) and
Dimming
4- Orange filter 5- Orange filter +Work on photometry 6- Red Light 7- Temperature change

(2700K to 2200K) + presence detection 8- Work on lighting (Different temperatures and
colors) +Presence detection 9 — Non-dimmed regime (In the future: Temperature change )
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5. Recording Bat Behaviour

4 protocols

e|nstallation of
long-term
recorders

eTransect bike
ePoint Counts
eCar transect




Placement of Batloggers

- Location of the Batlogger and survey of the route
- Permanenly Placement of Batloggers on light towers
- Placement in avril for the test period between May and October

Manual

L] Firmware version V2.5
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Photographie du luminaire LED avec filtre 019
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6. Filter Sélection and Placement

Photographie du luminaire traditionnel avec filtre 019
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S Bare LED and filtered light output - 00 00 angle
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——Bare lamp ——019 filter ——164 filter 182 filter



Measurement Companion with

Bat migration from Sep/Oct to March
Resumption of measures in May/June

Measurement Campaigns:2021

1 Dynamic measurement on 10/06/21 at 19:30
2 Dynamic measurement on 12/08/21 at 22:30
3 Dynamic measurement on 27/09/21 at 21:30

Measurement Compaigns:2022

1 Dynamic measurement on 07/06/22 at 19:30
2 Dynamic measurements on 25/08/22 at 22:30
3 Dynamic measurements on 05/10/22 at 21:30

Measurement Campaigns:2023

1 Dynamic measurement on 12/06/23 at 19:30
2 Dynamic measurement on 09/08/23 at 22:30
3 Dynamic measurement on 05/10/23 at 21:30

Measurement Campaigns:2024

1 Dynamic measurement on 10/06/24 at 19:30
2 Dynamic measurement on 08/08/24 at 22:30
3 Dynamic measurement on 01/10/24 at 21:30

Measurement Circuit with Laborelec
Vehicle
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Measurements with special vehicle @
in 3D modeling (add batlogger in vehicle) spe

— Phase d'approche —

Phas
capt

Example of spectral data related to GPS coordinates :
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Coordrate 4.331866,50.683937 B Scale 1488 = & Maonfier | 100%




Slbelga prOJeCtS Completed Sacré Ceceur ( Nicole Batlamp Ambre) 2021
202 1-2022 Pont Sacré — Coeur 2022

1- Work on the avenue and the Sacré-Coeur Bridge

N (9) Y 0008
¥ 0006A F

! icole Amt
] 33 Nicole Am
W 0024ap = J023AP
2 41/EQ466
§
I 4 (8
Ou AP
0O %
\ o
. ¥ &)
% 0015A-P.
Innolumis constantly s\nles to improve its o £0464
products and applications to sustainably
improve our environment and offer 000z
In the European Union, all bat species are od »
protected by law. Disruption of their
permanent residence, routes and hunting
areas, threatens the bat groups. In the AR 0463

Netherlands such disturbance is considered a FHor ) G i
Finishing  Antifouling powder coating (dir repalient)
violation of the Flora and Fauna act. Fitting colowr  All RAL colours available, RAL 7035 standard A 1
Optics matenak  Satety glass and smEm (ro6) elatine

Malmé

Driver  MeanWell® / CLQ) Quad Output
Dimmable Yes, 0 - 10V (from 14 W)
Recommended dimmers  Dynadimmer, Liandimmer, SDU, OLC, PLM
3w

Power factor > 0.85
Connector  Connector for a 3 or § conductor cable
Protection class | and Il
Source 100 - 240 VAC 50/60Hz
Ambient iemoersture 40 1o +50 °C

+Batlogger

Number of light compartments o O101A
LED per compartment 10 x amber
System power
Light current 9 W: 760 lumen W
16 W: 1020 lumen ) JOTAP
22 W: 1300 tumen
Bats are sensitive to light disturbance. Both in 31 W: 2000 lumen A1 ~
their roost, as well as on their flight paths and Colour point  x/y = 0.6004 /0.3956 \Y)
hunting habitats. Especially street lighting can Wavelength  592-594 nm Y AT
lead to painful glare in these nocturnal animals. 247
Research by Rijkswaterstaat (2012) showed | —
that bats eyes are especially sensitive to blue M
and ultraviolet light. Much less orange and red. DSPSAL
On this basis, we developed an amber-colored, |
UV free LED luminaire: the “Bat lamp”.
In the Netherlands 17 species of bats still [
occur, of which 8 are quite rare and 10 are | L
particularly sensitive to light ! Sy
— | 4
i e Ponata e L/ AN 00024A-P

IBE-CI\



2- Orange filter on Malmoé - Square Lorge

3- Orange filter on Hestia — Rue Toussaint

& 3
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4- Orange filter on Temporé - Bon Aventure Street
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5- Intervention on Avenue H.Liebrecht:

Monochromatique Red Replacement of 7 luminaries
-Jan 22

Mt/

BE-

c3 M3 c3 M3 C3 M3
Celso 3000K Celso 3000K Jf |Red 40201Im|RRd 4020Im|Red 6000lm| Red 60(
k Emoy 15,99 14,76 22,03
Umoy 0,62 0,51 0,51

Lmoy 1,24 1,02 1,5:
uo 0,55 0,37 0,37
ul 0,6 0,38 0,3k

Tl 9 6 7
REI 0,41 0,24 0,24

H m
46m entre mats
Bilatéral Alterné| du mé&me cite
Inclinaison 5°
Console 2m
Recul 0,5m
Maintenance 0,85
4]
000224
%o -
00284P -~ s
QO7AP ocosal 0008A-P
o 002AP, = 0007AP
0013A-P. OQ08A-P
/ 00264 (oS
Batlogger
00144 P
“ OOOYDA - QOISA-P
0024AP

Luminiares
Celso Rouge

=) ooma®

0018AP



6- Rue Verdoodt +Dréve de Dieleghem

T° Change Solution 2200K-2700K

Comparison Photome
studies Change of road
class

Emoy
Emin
Emax

Emin/Emax
Emin/Emoy =

0.34
34.55
0.01

FLEXIA | = R

_ Emax = 21.60
R AR : Emin/Emax = 0.01
’ Emin/Emoy =
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6- Rue Verdoodt + Dréve de Dieleghem

(@ Last7days Grouping: Auto/Auto

14EFCF01110071DE
@ Lest7days Grouping: Auto/Auto

Dimming Scénari

14EFCFO1110071DE (@) Active power, Controller temperature _r”'l.

(3) Date: 7/12/2023 1020 AM
- Thu 16 2PM Fri 168 12PM Sat 17 12 PM Feb 18 12PM Mon 19 12 PM Tue 20 12PM Wed 21 12eM

IBE:



7- Solution with PIR "presence detection"
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8- Project Secretin Démineur 2022-2023-2024
/A

v/
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9- Parc de la Jeunesse Flexia Midi 2200k

FLEXIA | FLEXIA|

_ P! [ Mixte Flexia FG Midi
s ¥ (2200k+2700k) +Hestia 3000k &



10- Taking into account the installations.around the perimeter
(Bridge + Toussaint Footbridge) - 2023

" Adaptation Project
{ A Pont Toussaint and
R ] Dréve de Rivieren

7 Working on 2200k
K \ and 2700k color
temperatures on
the gateway

< with Integration of
a PIR detection
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T—ANALYSE DES ENQUETES ET QUESTIONNAIRES SUR SITE
Les activités/déplacements

CE QUE L'ON RETIENT DES TRAJETS/DEPLACEMENTS :

Moyen de locomotion :

% —> = mixe de plusieurs moyens de locomotion
BAT LIGHT DISTRICT g
Vars Un SCara0e pubis lavaratie 4 1a bodiersile . Raison du choix dutrajet :

Commune de Jette

Avez-vous remarqué des 55
changements dans votre
quartier?

—> Au vu des commentaires, le
nombre de personnes angoissées
malgré le choix du trajet jugé «plus
agréable» s'expliquerait par le
niveaux lumineux jugé trop faible,
mais ils passent quand méme par
la carily a dumonde/ de I'activité.
Extrait des commentaires :

«Ce n'est pas trés éclairé mais il a
beaucoup de passage c’est pour ga
que je passe par ici»

—>lly a presque le méme pourcentag
de personnes angoissé.e.s peut impo
la raison du trajet. Mais il y a plus de
personnes appaisé.e.s sile trajet est
choix personnel.

Donnez-nous votre avis !

Emerveillé.e.s &
R
B

Apaisé.es ©
®

H I
]

Emerveillé.e.s a"’a
N

Angoissé.e.s &
®

sisses S "‘

Angoissé.e.s
&
Apaisé.e.s §

Em ervei

o}
=]
=
=

=

E

PROJET BATLIGHT DISTRICT - RAPPORT DES ENQUETES SUR SITI P8 Novembre 2023 © RADIANC!

"1 e R
Quatier SaxdCaur  F¥; 9 A2 Ay Herei Lt
Square Lome (g mudl A Vet ot & Drive

meope [ "Gdege i e Participatory support of the Star Mesh experience
Quartier Tussart Sk e Data analysis process

* Participatory and pedagogical processes

- RADIANGE .
PR B
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Communication

Stickers on poles

+ QR code

™Mt
U' v

http s://www.bruzz.be/milieu/at-Ii ght-district-jette-
https://www.laminutesauvage.be/

PAS DE PANIQUE! Cet éclairage de couleur rouge ou
orangée permet de protéger la faune de votre quar
ther! Une primeur qui profite aux chauves-souris et
autres animaux nocturnes de & région!

GEEN PANIEX ! Wist u dat deze rode of oranjeldey
rige verlichting de fauna van uw wijk beschermt?
Een primeur die de vieermuizen en andere nachtdie-
ren In de reglo ten goede komt!

Sibelga



https://www.bruzz.be/milieu/bat-light-district-jette-
https://www.laminutesauvage.be/

5 luxmeters at 16 samples/second
(height of the car's hood)

Results and Perspectives.....

Tools and data collecte

high resolution camera
synchronized with GPS

Data Logger

(incl. temperature)

 E—

DyLA (Dynamic Lighting
Asssessment) (ISO 17025
accredited)

Per measurement point:

» llluminance per cell (lux)

» Average illuminance (lux)

» Light point position: GPS
coordinates, height (m)

» Time and date

IBE-BIV

Embedded spe

Per measurement point:

» Time and date

» GPS coordinates
» Spectrum (360-780 nm)
» Colour temperature (K)

Per bat contacted:

/ Batlogger M

» Time and date
» GPS coordinates
» Bat species




Results: bats dipersion

Natagora observed that the bats seem to have spread more evenly in the neighbourhood after the change in lighting
. - : - = T LT AN > =N / EIN '.. g 2

Transect vélo 3éme passage 3&me année
Noctule de Leisler

S
-

O Pipistrelle de Nathusius - B g

P SHEE A

© Pipistrelles indéterminées 0 250

SN e A

First measurement campaign of Natagora — May 2021 Last measurement campaign of Natagora — September 2023

® Chauves-sours indéterminées

IBE-BIV



'Resu\ts: CCT vs bats
species

Lighting data 2023
Average CCT 3031K
Average illuminance 13,77 lux
llluminance max 326 lux
llluminance min 0 lux
® <600k
[ ) 1600 — 2500 K
& 2500 — 3000 K
@  3000-4000K
. No data

Bat Light District CCT mapping in 2023

IBE-BIV



'Results: evolut

per species

» Monochromatic red LEDs (630 nm peak)

400,00

300,00
200,00
100,00

0,00

IBE-CIV

Pipistrelles

Moyenne 2021 Moyenne 2022 Moyenne 2023
ww Pipistrelles basse fréquence
s Pipistrelles haute fréquence
= Pipistrelle de Nathusius
=== Pipistrelle commune

s Pipistrelle pygmée

Murins

Moyenne 2021  Moyenne 2022  Moyenne 2023

Murin de Brandt

Murin de Daubenton

e Murin a8 moustaches s| === Murin 3 moustaches

Murin indéterminés

2,00
1,50
1,00
0,50
0,00

2,00

0,00

Sérotine-Noctules

Moyenne 2021 Moyenne 2022 Moyenne 202

-Sérotine-Noctules indéterminées

Sérotine commune

= Noctule de Leisler

Noctule commune

s Noctules indéterminées

Oreillards

//\

Moyenne 2021  Moyenne 2022  Moyenne 20:

Oreillard roux = Oreillard gris

e Oreillards indéterminés




' Results: evolution 0
per species

. Pipistrelles Sérotine-Noctules
» Monochromatic amber LEDs (600 nm) p

1500,00 1,50

1000,00 e ——=cm— .

500,00 0,50

0,00 0,00

Moyenne 2021 Moyenne 2022 Moyenne 2023 Moyenne 2021  Moyenne 2022 Moyenne 2023
ww Pipistrelles basse fréquence e Sérotine-Noctules indéterminées

w=e Pipistrelles haute fréquence Sérotine commune

= Pipistrelle de Nathusius = Noctule de Leisler
=== Pipistrelle commune == Noctule commune
wws Pipistrelle pygmée == Noctules indéterminées
Murins Oreillards
0,07 0,35
0,06 0,30
0,05
0,04 0,25
0,03 0,20
0,02 0,15
0,01
0,10
0,00
Moyenne 2021 Moyenne 2022 Moyenne 2023 0,05
== Murin de Daubenton 0,00 T —
Miifina moustaches Moyenne 2021 Moyenne 2022  Moyenne 2(
w=Murin 2 oreilles échancrées e Oreillard roux === Oreillards indéterminé
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'Resu\ts: evolut

per species

» Flexiwhite 2200 K — 2700 K Pipistrelles Sérotine-Noctules
1500,00 3,00
2,50
1000,00 \/ 2,00
500,00 1,50
1,00
0,00 0,50
Moyenne 2021  Moyenne 2022  Moyenne 2023 0,00
e Pipistrelles basse fréquence Moyenne 2021 Moyenne 2022 Moyenne 20
e Pipistrelles haute fréquence e Sérotine-Noctules indéterminées
= Pipistrelle de Nathusius e Sérotine commune
= Pipistrelle commune = Noctule de Leisler
e Pipistrelle pygmée e Noctule commune
Murins Oreillards
0,10° 0,14
0,09 012
0,08
0,07 0,10
0,06 0,08
0,05
0,04 0,06
0,03 0,04
0,02
0,01 0,02
0,00, 0,00
Moyenne 2021 Moyenne 2022 Moyenne 2023 Moyenne 2021 Moyenne 2022 Moyenne 202
= MlUrin de Daubenton == Murin indéterminés = Oreillard roux == Oreillards indéterminés
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Results: first conclusio

» Natagora observed new species after the change in lighting, including light-sensitive species (mouse-
eared bats, long-eard bats) but their abundance is still difficult to evaluate;

» The number of bats evolved positively in some locations, negatively in others, the bats seem to :
> Be less concentrated in some areas
» Take advantage of some dark spots for moving around the neighbourhood;

» The fixed batloggers are efficient for detecting the presence/absence of bats species and less relevant
for quantifying their abundance;

» Embedded batloggers are efficient for recording abundance of bats and less relevant for finding
species;

» The repetition of the measurements is key to avoid bias related to the season, the weather, other
pollutants.
The LIFE B4B project will use the DyLA measurements + embedded Batlogger
protocol over at least four years to make some recommendations for the
lighting in three different locations of Brussels Region.
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Partenaires

Belgium for ?(t’ AGENCY
Biodiversity (B4B) (¥ | NATURE & FORESTS /.| RESEARCH INSTITUTE
& \ NATURE AND FOREST

project

LIFE SNAP g_.r__ant ' i . federale overheidsdienst

application VOLKSGEZONDHEID,

VEILIGHEID VAN DE VOEDSELKETEN

EN LEEFMILIEU ?&\ Vlaanderen

is open ruimte

w, N
NATUURINVEST >
’% natuurpunt natagora ’ﬁ'#

AL
bru)_(elles L
* * envnronneTent
:‘ - ** Wa”onle .brussels & B
Eurste “, Z() N I i:. N \M() lj l)

"I\

European Landowners’
Organization
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Thank you

BELGISCH INSTITUUT voor VERLICHTINGSKUNDE
— INSTITUT BELGE de 'ECLAIRAGE
CIE NATIONAL COMMITTEE — NBN SECTOR OPERATOR

MET DE STEUN VAN
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