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Credit(s) earned on completion of this course will be reported to AIA CES for 
AIA members. Certificates of Completion for both AIA members and non-
AIA members are available upon request.

This course is registered with AIA CES for continuing professional education. 
As such, it does not include content that may be deemed or construed to be 
an approval or endorsement by the AIA of any material of construction or 
any method or manner of handling, using, distributing, or dealing in any 
material or product.
___________________________________________
Questions related to specific materials, methods, and services will be addressed at the conclusion of this 
presentation.



Learning Objectives
Health - Attendees will learn the effect of light pollution and how to assess the impact on the biology 

and botany of a city which ultimately impacts the human inhabitants.

Safety - participants will  be instructed on the differences between task and security lighting and how 
to achieve a proper balance for maximum safety.does not need to be at odds with a night experience 

for residents.

Welfare - The identity of a city skyline does not need to be at odds with a night experience for 
residents.  Attendees will learn how properly designed urban night lighting enhances a city dweller's 

outdoor experience.

Outreach - Designers will learn to appropriately engage municipalities directly via public outreach, 

ordinances and other strategies to create a balanced and healthy urban nightscape.



By 2050, two-thirds of the world population will reside in cities. The life of a city does not stop at 
dusk, but continues through the night. Lighting is a key component for wayfinding after dark. It 
establishes an identity for the city skyline that can unite residents and drive tourism. Yet if improperly 
applied, lighting can blanket the surrounding landscape with light pollution, impacting both natural 
ecosystems and the well-being of the population. Our panel considers all residents, visitors, flora and 
fauna who cohabit in the urban night. We will discuss current studies on light's impact on biology, 
look at lighting as part of a city's identity, and formulate action plans for municipalities to shape a 
compassionate night experience for all city life.



1. Urban lighting as a shared experience

2. The proliferation of highly efficient lighting

3. LED = overlighting = pollution

4. Equity in lighting

5. Advocacy for darkness

Topics:



Urban Lighting as a Shared Experience



Urban Lighting as a Shared Experience



Lighting as a Shared Experience



http://www.youtube.com/watch?v=N9Ko-yvJzHU


Darkness as a Shared Experience





The Proliferation of Highly Efficient Lighting













The Mechanics of Light Pollution

This re -re flection  crea tes clouds of ligh t tha t obstruct darkness and  the  n igh t sky.

The  a ir, seem ingly invisib le , is  filled  with  soft particu la te . 

These  particle s se rve  as trillions of tiny little  m irrors, re -re flecting ligh t.



The effects of polluting light persist as far as 200 kilometers (about 120 miles) from the source. 1

1. Mode l Ligh ting Ord inance . (n .d .). Re trieved  March  27, 2018, from  h ttp ://www.darksky.org/our-work/pub lic-policy/m lo/. User’s Guide , Page  4.



The Danger of LEDs

They can  go 
anywhere .



Image courtesy of Harun Mehmedinovic and Gavin Heffernan, Skyglow Project, www.skyglowproject.com

Awareness & Understanding
Bortle Scale



Image courtesy of Harun Mehmedinovic and Gavin Heffernan, Skyglow Project, www.skyglowproject.com

Awareness & Understanding
Bortle Scale



We are at the onset of Light Addiction
Yet, more is less



LED Proliferation



Fluorescent 60 - 109 LPW

Mercury 40 - 58 LPW

Metal Halide 67 - 115 LPW

High Pressure Sodium 71 - 145 LPW

Lumens Per Watt - Including Ballast
0 20 40 80 100 1206

0

1
4
0

160 180 200

Low Pressure Sodium 100 - 180 LPW

Incandescent/Halogen 10 - 30 LPW

Adoption of LED

LED 30 – 175+ LPW



Energy Efficiency!



More Light for Less Energy!



Greater efficiency leads to greater usage



LED



LED = Overlighting



LED = Overlighting = Pollution



Should good neighbors share light?



Effects of Light Pollution on Wildlife

-Disorien ts and  d istracts an im als

-Alte rs m igra tion  pa tte rns and  draws an im als off course  

-Triggers reproductive  behaviors a t the  wrong pe riods

-Frustra te s behaviors a round  feed ing and  pollina tion

-Changes the  way tha t species re la te  and  in te ract 



Two Major Impacts of Artificial Light on Wildlife

Physica l

Biologica l
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A View of the  Nigh t Sky



Circadian Entrainment



All Species are Impacted by Light Pollution



Let’s Quantify Light
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Backlight

BUG Ratings

Upligh t

Glare

Unified  Glare  Ra ting

(UGR)



Light Loss Factors

98%

80%

Municipa litie s often  requ ire  ligh t loss factors of 70%

Lum en Deprecia tion

Lum ina ire  Dirt Deprecia tion



Caught Between a Rock and a Dark Place
Municipa l ord inances struggle  with  dua l requ irem ents

Municipa l Ord inances often  include
recom m endations from  IES and  MLO.

The  ord inances in tend  to  se rve  both  the  
sa fe ty of citizens and  reduce  ligh t a t n igh t.

The  city engineer can  be  unfa irly tasked  with  
eva lua ting cases where  the  m in im um  and  
m axim um  illum ination  leve ls a re  in  conflict.

Code  of Ord inances, Chap te r 21. City of Bloom ington , MN



Equity in Lighting



Equity in Lighting





Refugee Camps



Refugee Camps



Refugee Camps



Who is responsible for lighting

Grid  vs. Off-grid  system s?



LightReach Puerto Rico



Phoscope - Haiti





STREET LIGHTING FOR SAFER STREETS?

The effect of reduced street lighting on road casualties and 
crime in England and Wales: controlled interrupted time series 
analysis

Journal of Epidemiology & Community Health, 2015
Rebecca Steinbach et al. J



Kilometres of road with lighting adaptation strategies implemented in participating local authorities.

Rebecca Steinbach et al. J Epidemiol Community Health 2015;69:1118 -1124
©2015 by BMJ Publishing Group Ltd



Associations between street light adaptation strategies and night -time road traffic collisions.

Rebecca Steinbach et al. J Epidemiol Community Health 2015;69:1118 -1124
©2015 by BMJ Publishing Group Ltd



Associations between street light adaptation strategies and crime.

Rebecca Steinbach et al. J Epidemiol Community Health 2015;69:1118 -1124

©2015 by BMJ Publishing Group Ltd



The Smart Pole as an Access Point
● LED Lum ina ire , d im m able , with  d iagnostics
● Astronom ica l Tim eclock to  run  ligh ts on  a  schedule
● Sensors for dayligh t, m otion , tem pera tu re , vib ra tion
● Video m onitoring for security
● Speakers for pub lic announcem ent
● Microphones for in te raction  (and  record ing?)
● Air qua lity sensors
● WiFi and  Blue tooth  connectivity
● Screens for d isp laying in form ation  and  in te raction
● Em ergency Ca ll Capabilitie s
● Charging sta tions for pe rsona l devices





Impacts of Exterior Lighting on Pollination 

• Rece ived  62% less visits by nocturna l insects
• Had 29% fewer pollina ting insects
• Bore  13% less fru its in  the  p lan t stud ied , cabbage  th istle

1. Knop , E., Zolle r, L., Ryser, R., Gerpe , C., Hörle r, M., & Fonta ine , C. (2017). Artificia l ligh t a t n igh t as a  new th rea t to  pollina tion . Nature . doi:10.1038/na tu re23288

In  one  study,1 lit m eadows as com pared  to  un lit m eadows:



Bats

1. Rich , C., & Longcore , T. (2013). Ecologica l Consequences of Artificia l Nigh t Ligh ting. Wash ington : Island  Press. Page  43.

“The habit of feed ing a t a rtificia l ligh ts is now so com m on and widespread am ong bats
tha t it m ust be conside red part of the norm al life hab it of m any species.”1



LED Color vs. Nature’s Intentional Use of Color 
LEDs skew color - which draws pollinators to different flowers



Building Façade Lighting – What is rea lly im portan t for hum an  activity?

Vancouver



Further Signs of Light Addiction

Im age  Courte sy of Sta rtRocke t



GOWANUS RE-ZONED 

A SURVEY OF URBAN LIGHT 
BEFORE. DURING. AFTER. 







TYPICAL BROOKLYN 
BROWNSTONE 40’

INDUSTRIAL 
WAREHOUSE 27’-’32’









Illuminance Survey (Lux): 1st Street, from Hoyt St toward Bond St (North View)



Illuminance Survey (Lux): Lightstone WAP – 365 Bond St. (West View)





Image:
Gowanus Canal Conservancy/
SCAPE Landscape Architecture
Gowanus Lowlands Blueprint



Seaside Heights, Super Storm Sandy Aftermath.  AP Photo



Advocacy for Darkness



Compassionate Lighting for the Future Urban Night

Educate on the Impact Participatory Design City Planning Meetings Craft Local Ordinances Be Vocal for Wildlife

Design for Specific Use Photometric Studies Dark Sky Compliance Curate With Controls Avoid Uplight Always



Removing Barriers – Dem ystifying

Lighting is an  expertise , with  m any counte rin tu itive  concepts:

⮚ Air is on ly seem ingly invisib le

⮚ Water’s dark m irrored  surface  pene tra te s ligh t fa r benea th

⮚ Anim als and  p lan ts, whose  voices cannot be  heard , have  circad ian  
rhythm s tha t a re  deep ly im pacted  by ligh t pollu tion

⮚ ‘More  ligh t is sa fe r’ is  a  concept of conven ience



Create Advocates through Specificity



Photo Credit: Aqua Tower Chicago.jpg. (2017, November 28). Wikimedia Commons, the 
free media repository. Re trieved  02:07, March  16, 2019 from  h ttps:/ /com m ons.wikim edia  
.org/w/index.php?title= File :Aqua_Tower_Chicago.jpg&old id=269777562.

Wild life  as a  Param ete r
Aqua  Build ing, Chicago
Designed  by Stud io  Gang

PhotoCredit: Aqua  weste rn  facade .JPG. (2016, Novem ber 6). Wikimedia Commons, the 
free media repository. Re trieved  02:14, March  16, 2019 from  h ttps:/ /com m ons.wikim edia  
.org/w/index.php?title=File :Aqua_weste rn_facade .JPG&old id=212140080.

• Fritted  
Glass

• Undula ting 
overhangs

https://commons.wikimedia.org/w/index.php?title=File:Aqua_Tower_Chicago.jpg&oldid=269777562
https://commons.wikimedia.org/w/index.php?title=File:Aqua_western_facade.JPG&oldid=212140080


Flagstaff, Arizona
Successfu l advocacy for Dark Sky conducted  over m any years:  
1958: City-wide  ord inance  for ou tdoor ligh ting 
2001: Nam ed the  world’s first In te rna tiona l Dark Sky Place

Photo  Cred it: Skyglow Project by Harun  Mehm edinovic and  Gavin  Heffe rnan



Move DOE, ASHRAE and IECC to consider 

quantity and  qua lity of ligh t ve rsus 

quantity of ene rgy a lone .



Reaccept darkness as a normal part of life

Shifting Our Ph ilosophy

Reacquain t ourse lves with  the  n igh t



This concludes The American Institute of Architects Continuing 
Education Systems Course



Thank You!
francesca@sightestudio.com

shaun.fillion@nysid.edu
alex@sightestudio.com

janeslade@anatomyofnight.com
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