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

This course is registered with 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.
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Learning Objectives

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

s =

and botany of a city which ultimately impacts the human inhabitants. S N . 5%
{ i. . '__'J‘t;%e

Safety - participants will be instructed on the differences between task and iecurlty Ilghtlrig and how

to achieve a proper balance for maximum safety.does not need to be at odds with a nlght experlence

K )

1.1 ] - ‘

for residents.

bin}

Welfare - The identity of a city skyline does not need to be at odds with a night expehrigih‘ce 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.

leducation.org



L B '-'"
L=

iifucation.

By 2050, two-thirds of the world population will reside in cities. The life of a Eity does not stop at
dusk, but continues through the night. Lighting is a key componentfor wayfmdmg aifték da,plf It
establishes an identity for the city skyline that can unite residents and drive tourlsm Yet if |mproperly
applied, lighting can blanket the surrounding landscape with light poIIutlon |mpactmg both natural
ecosystems and the well-being of the population. Our panel considers all residénts, wsuﬁors flora and
fauna who cohabit in the urban night. We will discuss current studies on Ilght s impact _on biology,
look at lighting as part of a city's identity, and formulate action plans for rhi’jnici_pal'iti'es to shape a
compassionate night experience for all city life. TR
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Topics:

A S A

Urban lighting as a shared experience

The proliferation of highly efficient lighting
LED = overlighting = pollution

Equity in lighting

Advocacy for darkness
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Lighting as a Shared Experience
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http://www.youtube.com/watch?v=N9Ko-yvJzHU
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The Mechanics of Light Pollution

The air, seemingly invisible, is filled with soft particulate.
These particles serve as trillions of tiny little mirrors, re-reflecting light. ¥ i

This re-reflection creates clouds of light that obstruct darkness and the night sky.



'The,éffect.s of polluting .Iight"p'ersist.as far as 200 kilometers (about 120 miles) from the source. N

" e il
I 4\ A Lo T i
L LY = .

.‘ LTSS j-i A éi«k i 1& :v.t_ Vs

1. Model Lighting Ordinance. (n.d.). Retrieved March 27,2018, from http://www.darksky.org/our-work/public-policy/mlo/. User’s Guide, Page 4.



The Danger of LEDs

They can go
anywhere.



Dark-Sky
Site

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



Awareness & Understanding
Bortle Scale

Bortle Scale

The Bortie Scale (3 a nine-levil numeric meastns of
the night sky’s brightniess in a particular location.
It g -.‘ the astronomical visihility of celes
obfects and the interference caused by light pollu-
tion. John E Bortle created the scale and published
{t ' the February 2001 editian of Sky © Telescope
magazing Lo help amateur astronomens evaluate
and compare the datkness of sbserving sites, The'
scale ranges from Cldse. 1, tha darkest akise avail-
able on Earth, to Class 9, daylight-like inner city
skiea, Througheut this back, Bortle Scale class num-
hﬂnwﬂlupg.:ﬂiﬂu_linhnqu

HARAL

L@l 1 1 J@ICI®

Bortle Class 1: Excellent Dark-Sky Site
Bortle Class 2: Dark-Sky Site

Bortle Class 3: Rural Sky

| Bortle Class 4: Suburban/Rural Transition

Bortle Class 5: Subusbian Sky
Bortle Class & Bright Suburban Sky
aom-m 7: City/Suburbia Transition

Bortle Class 8/9%: City/lnner City Sky

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

Bl |ncandescent/Halogen 10 - 30 LPW
mmmmm Fluorescent 60 - 109 LPW

Bl Mercury 40 - 58 LPW
Metal Halide 67 - 115 LPW I

High Pressure Sodium 71 - 145 LPW I
Low Pressure Sodium 100 - 180 LPW I

LED 30 - 175+ LPW =

Lumens Per Watt - Including Ballast

leducation.org









LEDs Reduce Power Usage, For Now

High efficiency LED lights will reduce residential lighting energy requirements
in the short term but an increasing amount of lit space and a tendency for
individuals to use more light when the cost of lighting decreases will erode
energy savings over time.

AVERAGE HOUSEHOLD ENERGY CONSUMPTION FOR LIGHT
in kitowatt hours, annual estimates (projected)

1400 Scenario 1 estimate:

| Dept.of Energy ;  Energy use increases over time
1300 estimate i— because individual households
1200 | »  use more light as the cost of
' / lighting decreases and lit areas
1100 7 7 increase as a result of population
1000 1 glmwrh and increases in housing

f slZe.

-
K
L

LT

900 _ _
Scenario 2 estimate:

800 Iy o Individual households don't use
700 |4 . more lighting as the costof
L lighting decreases but population
800 s growth and increases in housing
500 = size over time result in increased

2013 2033 2053 2073 lighting and energy use.

Light consumption (Kwhr)

L - L

YT T TN R TR T T e

SOURCE: Emergent Effects of Residential Lighting Choices: Prospects For Energy Savings by
Hicks, Zeliner and Theis, lournal of Industrial Ecology, University of [linois at Chicago

InsideClimate News J§
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LED = Overlighting
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Should good neighbors share light?
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Effects of Light Pollution on Wildlife

-Disorients and distracts animals

-Triggers reproductive behaviors at the wrong periods
-Frustrates behaviors around feeding and pollination
-Alters migration patterns and draws animals off course

-Changes the way that species relate and mteract










Circadian Entrainment -
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Impacted by L

All Species are
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Let’s Quantify Light




Color Temperature







Spectral Power Distribution
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Caught Between a Rock and a Dark Place

Municipal ordinances struggle with dualrequirements

Nonresidential Uses
Within 300 Feet af ey | Retail and Service
Protected Residential Qe Indistiinl Uy Oriented Uses
[ses

Residential

Zones or Uses

Municipal Ordinances often include
recommendations from IES and MLO.

Al lights required for security must be on an alternate civeuit. Al other exterior lighting must be
illhminated no earlier than on fo st be extinguished no

Special confrols
later than one }J.I"H..I after the end of bus

The ordinances intend to serve both the
afety of citizens and reduce light at night.

hinimum 1lhmmination on

The city engineer can be unfairly tasked with
evaluating cases where the minimum and
maximum illumination levels are in conflict.

j]jnﬂ ]:u..ﬂ:l].u street)

Code of Ordinances, Chapter 21. City of Bloomington, MN

leducation.org
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Equity in Lighting
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Who is responsible for lighting

Grid vs. Off-grid syst’éﬁms?'
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LightReach Puerto Rico
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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

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

©2015 by BMJ Publishing Group Ltd

Km of road

16000

14000

12000

10000

8000

6000

4000

2000

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

«es Switch off d
=== Part-night lighting /
Dimming

- = White light

- = - .".‘.‘l‘l‘ll‘ll

__—_-I-l—-l-—l-- oot

2000 2001 2002 2003 IEI'D:i EDUS 2006 EDID? 2008 2009 2010 2011 2{112 2013
-1124
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Associations between street light adaptation strategies and night

Road traffic collisions

©2015 by BMJ Publishing Group Ltd
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Associations between street light adaptation strategies and crime.

Crime
Switch off Part night light

Crime Fate ratic (85% C1) Crirne Rale ratio [B5% CI)
Burglary — % 0,18 Mo, 1155 Burglary . 092074, 143
Roobery i 7 147 020,674 Rabibary =3 140000, 2.21)
Vehicls £ 7 008 .00, 10,08 Vakich — 51 6078, 1.08)
igkence .' 0.84 (D55, 1.28) Winlance 104 @82, 1:41)
Aggregate & il L Aggrogate £.96 (8.8E, 1.08)

m A 1 ] 5 1 2

vt gt Wl Svallch ol T indt weith Swltod ol Dacranes valh PhL inziamean wais PhL
Dimming White light
Crime rate ratis [B5% Gl1) Crma Fate ratio [B5% C1)
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Rebecca Steinbach et al. J Epidemiol Community Health 2015;69:1118 -1124
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The Smart Pole as an Access Point

LED [Luminaire, dimmable, with diagnostics
Astronomical Timeclock to run lights on a schedule
Sensors for daylight, motion, temperature, vibration
Video monitoring for security

Speakers for public announcement

Microphones for interaction (and recording?)

Air quality sensors

WiFi and Bluetooth connectivity

Screens for displaying information and interaction
Emergency Call Capabilities

Charging stations for personal devices

leducation.org
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Impacts of Exterior Lighting on Pollination

In one study,' lit meadows as compared to unlit meadows:

Received 62% less visits by nocturnal insects
Had 29% fewer pollinating insects
Bore 13% less fruits in the plant studied, cabbage thistle

1. Knop, E., Zoller, L., Ryser, R., Gerpe, C., Horler, M., & Fontaine, C. (2017). Artificial light at night as a new threat to pollination. Nature. doi:10.1038/nature23288
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“The habit of feeding at artificial lights 1s now so common and widespread among bats
that it must be considered part ofthe normal life habit of many species.”

1. Rich, C., & Longcore, T. (2013). Ecological Consequences of Artificial Night Lighting. Washington: Island Press. Page 43.

leducation.org
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Building Facade Lighting — What is really important for human activity?

Vancouver



Further Signs of'I'_"ightAdd'ictionf SR | | it |
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GOWANUS REZONED

A SURVEY OF URBAN LIGHT
BEFORE. DURING. AFTER.

leducation.org
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NEW JERSEY

Times /
Square ;(

Downtown
* Brooklyn

* Prospect Park

SGowanus

BROOKLYN

leducation.org
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62-653
Lighting

All #waterfront public access areas# shall provide lighting in
accordance with the following requirements:

An average maintained level of iliumination of not less than one
horizontal foot candle (lumens per foot) throughout all walkable
areas, and a minimum lewvel of illumination of not less than 0.2
horizontal foot candles (lumens per foot) throughout all other areas,
shall be required. Such level of illumination shall be maintained from
one-half hour before sunset to one-~half hour after sunrise.

The average illumination to minimum foot candle uniformity ratio shall
be no greater than 10:1 within a #waterfront public access area#.

Glare shall be controlled to a semi-cutoff standard (not more than
five percent of peak foot candle intensity radiating above 90 degrees
and 20 percent of peak intensity above 80 degrees):. The luminaire
shall be equipped with lamps with a color temperature range of 3000 K
to 4100 K with a minimum color rendering index of 65.

All lenses and globes shall be polycarbonate or eguivalent,

All lighting sources that illuminate a #waterfront public access area#
and are mounted on or located within #buildings# adjacent to the
fwaterfront public access areca# shall be shielded from direct view. In
addition, all lighting within the #waterfront public access area#
shall be shielded to minimize any adverse effect on surrounding
#buildings# containing #residences#.

leducation.org
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= E llluminance Survey (Lux): 15 Street, from Hoyt St toward Bond St (North View)
=
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r Illluminance Survey (Lux): Lightstone WAP — 365 Bond St. (West View)
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BUT WHAT HAPPENS AT NIGHT?

A Lighting Designer’s response to NYC DCP’s Gowanus Re-zoning Proposal

Alexandra Pappas-Kalber + Francesca Bastianini
Sighte Studio LLC

98 4" Street, Suite 302

Gowanus, Brooklyn, NY 11231
www.sightestudio.com

This response includes comments developed as an analysis and reaction to the Gowanus Re-
Zoning Draft proposed by New York City Department of City Planning (NYC DCP) on January
30" 2019. The comments are primarily related to lighting, both electric and daylighting, as a
lens through which to view the proposal.

General Comments

In reading DCP’s Gowanus Framework, the Zoning Draft sections, and the other non-zoning
initiative sections, we see that the process of envisioning Gowanus' future relies primarily on
factors of density and land-use. The framework proposes a substantial increase in building
density and height — going from the current low-rise industrial typology to mid and high-rise
mixed-use. This will have an inevitable impact on the way the neighborhood looks and feels at

leducation.org
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Compassionate Lighting for the Future Urban Night

Craft Local Ordinances

Be Vocal for Wildlife

Design for Specific Use

Photometric Studies

Dark Sky Compliance

Curate With Controls

Avoid Uplight Always

leducation.org




Lighting 1s an experti

> Air 1s only see

> Water’s dark m r beneath

> Animals and pla

ard, have circadian
rhythms that are '

ution

> More light 1s safer’is a
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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 Arlzona

'Successful advocacy for Dark Sky conducted ovcr many years

..'1958 C1ty Wlde ordmance for outdoor hghtmg T
2001 Namcd the world S ﬁrst Intematlonal Dark Sky Placef"’"

Ahse B

Y p
Phoito Credit: Skyglow Project b)fJHar L
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quantity and quality ofhght Versus

quantity of energy alone.
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This concludes The American Institute of Architects Continuing
Education Systems Course
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- Thank You!
S franceséa@sightestudi.o:._com .
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