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Background

Introduction

As children, we are taught that wearing dark clstinethe summer will make us hotter, while
wearing light clothes will keep us cooler. Thibecause light colors reflect the sun’s energy
and dark clothes absorb it. While this basic smgmrobably made sense even at a young age,
most people probably do not realize that the sawneapt can be applied to entire buildings —
and their roofs. A green roof will maintain thefat a cooler temperature, and in a city, this
decrease in temperature can help counteract tiefllddrban Heat Island Effect.

Urban Heat Island Effect

In America especially, most roofs are finished vattark material such as tile. This absorbs up
to 90 percent the sun’s energy and makes buildiga hotter than the actual air temperature
outside. According to the EPA, 90 percent of ihafs in the U.S. are dark colored, causing
rooftop temperatures to reach up to 190 degreeseRhgit This results in 20-30 percent more
air conditioning than is needed and thereby inénggthe cooling costs of buildings.

Furthermore, asphalt on the ground in developeasapairs with dark-roofed buildings to create
what is known as the “Urban Heat Island Effect.iti€® and suburbs, which are covered in an
average of 60 percent dark materials, become hbersurrounding areas. Plants on top of
buildings are not only more beautiful than drabarete roofs — they also provide environmental,
social and economic benefits. It is estimated ifratery urban building in the world had a
green or cool roof, it would be the environmentgligalent of taking every car in the world off
the road for 18 years.Since formation of smog is directly related sing air temperatures, a
reversal of the Urban Heat Island Effect can akp heduce urban smog and particles in the air.

Environmental Benefits

Not only can the vegetation on the roof help stopate change by providing more oxygen and
absorbing carbon dioxide, green roofs can alscesasvhabitat “islands” to connect natural
habitats isolated by urban areas. Congruentlgrgreofs can be built to mimic ecosystems for
endangered or threatened bird and insect speBieselping to absorb rainwater, green roofs
also help reduce runoff and drainage problems &pacmany buildings.



With respect to the classroom, the open green gmasgdes an ideal area for an outdoor
classroom, materials for science labs, and an oypity to demonstrate to students the
possibilities of environmental innovation that aceimportant for our future.

What Makes a Roof Green?

A green roof is one that is
covered with vegetation,
providing insulation, habitat,
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the roof, because the vegetation
adds additional weight.

Usually, these layers include: . " . : vapour control layer
insulation, waterproofing, a : . )
drainage layer, and finally the
soil and vegetation on top.
Sometimes these layers sit in
trays, other times they do not.
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Source: http:/www.greenroofs.net/index.php?optimm_content&task=view&id=26&Itemid=40

Extensive versus Intensive

There are two main types of roofs than can be
constructed — extensive and intensive. Extensived
roofs have soil depth of two to four inches and
vegetation is usually limited to drought-resistant §
and weather tolerant plants such as sedums, gras
and some wildflowers. Sedums are especially

popular in green roof construction because they
frost, drought and wind resistant and will therefor g
grow easily with minimal maintenance (a benefit of e : _. er
extensive I’OOfS). Source: http://greenroofs.com/prOjects/pvp}m?ld:GS

Intensive have a soil depth of a foot or more, @eplant variety, and are more labor and cost
intensive to produce and maintain. They are howewere aesthetically pleasing and will make
your roof a better place for people to gather.

Cost

Including materials, preparation work and instadiat an extensive green roof will cost about $8
per square foot (this compares to the price ofrerentional roof at $1.25 per square fobth
more elaborate intensive roof will cost anywhererfr$15 to $25 per square footThe



intensive roof will require a significant amountrafintenance work, while an extensive one will
only require minimal efforts once it is installehfual maintenance checks).

Still, if this process is incompatible with yourilaling, or too costly for your budget, there are
other alternatives to make your roof a “greenedtcpl One option is what is called a cool roof,
or white roof. A simple way to keep the buildingrh absorbing so much heat is to paint your
roof a white color. The coating will last for 1® 20 years and only costs about $0.75 to $1.50
per square foot. Metallic roofs are also much nmefiective than those made of traditional
materials and will cost about $2.00 per square. foot

Even if those options are too difficult, a roof da®t need to be left as it is. Using empty space
to put a few potted plants has an effect on rafliggtand also decreases the amount of carbon in
the atmosphere.

A History of Green Growth

Although green roofs may seem like a new innovatibis
is not actually the case. For centuries greersrbafe
been used in places like Iceland and Norway. Thesks
were a bit different from our modern conceptiorhey
were simply grassed roofs placed mostly on residient
buildings in order to help absorb rainwater and/le
insulation® The U.S. is far behind the curve in the use of:
the modern green roofs. Since the 1960s Germasly ha &g ,

been installing green roofs on their residential bosiness e ; -
buildings. Today approximately 10 percent of raofs Source: http://weburbanist.com/2007/12/11/8-great-
Germany are covered in vegetation and the country ~ 9regn-roofs-a-brief-pictorai-history-of-green-roofs
continues to lead the way in new and expandingrgree

roof technologies.

Lastly, if you school is going for LEED, a greerofds worth a whole seven credits in the green
building standards set forth by US Green Buildirau@cil’'s Leadership in Energy and
Environmental DesignLEED) certification system.

Earth Day Network Resources

e Action Plan
* Lesson Plan

Additional Resources

* Chicago Green Roofs, A Guide for Building Green Rads in Chicago
* Heat Island Effect
 Green Roofs for Healthy Cities
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