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Term Project Proposal: Bee Forage in NYC

Recent headlines in the news state that the bees are officially on the endangered species
list. The species added to the list are seven native Hawaiian bee species that are not responsible
for pollinating the numerous crops that feed people around the world.® These seven rare bee
species are found only on the tiny islands of Hawaii and responsible for pollinating numerous
rare, native flowers. The steep decline in these indigenous bees has also caused the decline of
local endangered fauna that are indigenous to the Hawaiian islands.” The threat that these honey
bees are facing in Hawaii: fire, invasive species, habitat alteration and loss from human
development, is the same as honey bees all over the continental U.S.. The threatening decline
native Hawaiian honey bees is a signal of what may also happen to continental honey bee. Honey
bees in the United States contribute over $14 billion to the value of American crop production
every year, make up one out of every three bites of food we eat,'' and therefore play an essential
role in feeding people around the globe.

Like the rare native species of Hawaii, bee colonies in the US, and worldwide, have been
in mysterious decline in recent decades, which is a cause for concern in the scientific and
agricultural communities. This increasing drop in honeybee population has gained enough
attention to be labeled Colony Collapse Disorder (CCD)!!. Scientists hypothesize that the
aggressive use of insecticides on crops damages the nervous systems of pollinating honey bees,
causing them to become confused and abandon their hives, with some beekeepers have reported
up to a 90% loss of their hives. Unfortunately, research has been inconclusive in finding a direct
cause to CCD, and scientists continue to explore possible causes such as malnutrition, disease,
genetics, habitat loss and fragmentation, and other stress factors.® The loss of bees and hives
across the country is also adding to the increasing risk of genetic diversity loss in bee species.
The fewer types of bees there are, the more at risk the remaining species are to being wiped out
by diseases and natural catastrophes.

Several studies have shown the widespread decline of wild bumble bees across America
since the early 1990s.! While very few bumble bee populations have grown in numbers, the
majority of them have fallen to a borderline catastrophic level, with little hope of bouncing back
without major human action.

Bees around the world are responsible for a crucially important ecosystem service: plant
pollination. Their ability to fly and their velcro like, fuzzy hair make them perfect organisms for
carrying pollen from flower to flower for plant reproduction. Flowers have actually co-evolved



with bees and other flying insects to be colorful and fragrant to specifically attract bees and
literally spread their seeds. Because of the bees’ indispensable role in food production, we have
taken advantage of these “domesticated” bees to pollinate major crops around the world. We
have taken control of beehives, transport them via trucks around the country during blooming
season, and release them in agricultural fields. Some crops such as almond trees, rely entirely on
bees for pollination.'" If bees continue to abandon their hives, if populations continue to decline
and lose genetic diversity, there will be severe repercussions. The ongoing decline and potential
extinction of both wild and domesticated bees will lead to a global decline in food production,
and drastically change the world’s agriculture systems.

In a seemingly unrelated world, New York City is a forever bustling and expanding city,
with a population of well over 8 million people. According to the UN Habitat Human
Settlements Programme, at least 50% of Americans live in urban or urbanized areas. That
number is estimated to grow to 70% by 2050. This number will rise as a result of people moving
from rural areas to urban ones, but more importantly, because of the expanding sprawl of cities
and suburbs around the United States. New York City is already a billboard advertisement for
traffic, pollution, human altered urban landscapes and all the environmental impacts that follow.
When looking down on the five boroughs from the sky, one may not be overwhelmed by how
much green they see, but rather, by how much of the city’s surface is unused, tar-covered
rooftops.

Beekeeping has now been legal in New York City for six years, with over 200 reported
beehives in 2012, and many more not reported.'” However, the population of urban bees has not
proliferated in the way that the city expected, leading urban ecologists to raise questions about
the growth potential urban hives. Andrew Cote, a beekeeper who tends to dozens of hives in the
city, thinks that the bees of New York City may be unhappy because they do not have enough
forage to sustain them, and become malnourished by eating garbage. However, other beekeepers
argue that malnourishment is not the issue, as bees often travel up to five miles to find proper
pollen.'” Instead, they think that the quality of the plants in New York City is not sufficient to
sustain larger bee populations, and the bees are leaving the city in search of better forage.
Anthony Planakis, who has cared for bees since 1977 says that for one beehive, there should be
at least one acre of foraging land to sustain the colony. However, public space in NYC that is
capable of sustaining plants and bees is very limited, and shrinking. This is when the lack of bee
foraging becomes a design issue.

Industrial design reaches far beyond the realm of product design and home furnishings. In
fact, industrial design has proven to be an essential tool in projects that range from green
architecture, to urban planning, to environmentally conscious design systems. As an industrial



designer in training, I want to incorporate the strategies that I’ve learned in my industrial design
classes and apply them to this growing ecological problem. My aim is to design a standard for
urban rooftops that will incorporate all the necessities that bees need to thrive in an urban
environment like New York City. Through research on what bees need: shelter (a hive), water,
forage and comfortable living conditions, I plan to incorporate the types of plants that bees like
best for urban rooftops. Some of these plants are already being grown, such as sedums, in New
York City’s parks and rooftops. The sedums provide food for urban bees, but also provide other
services for the city by trapping escaping heat and gases.'’

My plan will include painting rooftops white in cities, as to reduce the amount of heat
absorbed into the city’s many buildings. This will cool the temperature of rooftops and allow bee
colonies to be more comfortable on the city’s rooftops. Other necessary aspects will include a
sustainable and consistent water source, as dehydration can be a real issue for bees in urban
areas. The collection of rainwater on rooftops could be a suitable solution for providing bees
with water and not using more treated tap water. The other main component of my project will
include plants that can survive and thrive in a city, where resources like rain, sunlight, and soil
are very different. I will implement plants that must be easy to maintain, can survive in New
York City, and most importantly sustain large bee populations.

My intention for this project is to create a design for greener roofs will also help solve
non bee related issues such as urban air pollution, heat absorption by buildings, waste
management, and water filtration in New York City. The United States EPA has documented a
phenomenon known as the heat island effect, which i1s when an urban area is significantly
warmer than its surrounding areas due to higher levels of human activity. Plants have the power
of capturing and storing CO,, the molecule responsible for the warming of the earth’s
atmosphere. The burning of fossil fuels for heating, cooling, and transportation has caused a
large imbalance of the carbon cycle. More plants in urban areas will help to absorb this excess
carbon to help balance out the cycle, even if a little bit.

Another large issue that humans face today is the pollution of water through excessive
amounts of nitrogen. Nitrogen is a key element in the successful growth of plants, and can thus
be apart of my solution. The city’s many iconic water towers already do the job of storing water
on rooftops as a pressure and pumping mechanism. Letting the water filter through a layer of
plants and soil will help to absorb pollutants such as nitrogen to benefit urban plants, bees, and
people.

In order to incorporate all of these urban issues together into one solution, I want to
design a modular planter for habitat restoration to benefit urban bees. This module will include a
group of plants that can thrive in large urban centers, a shelter for the urban bees, and a filtering
water layer that re-pumps into the buildings’ waterways. The modular aspect of this design will
allow individuals to incorporate as many or as few planters as they can or want on their rooftops.
I want this design to also be suitable and accessible for suburban dwellers, who face many of the
same ecological issues as city dwellers.



Some people may wonder why they should care about bees in New York City. The reason
all people should care about New York bees 1s that New York has the potential to set an
unprecedented example for the future of the “urban environment.” As cities and suburbs continue
to expand outwards, people need to be simultaneously expanding in their ability to work for the
planet, rather than against it. Urban expansion will only continue to threaten the survival of wild
bees, so we need to be planning and design with them in mind. The larger implementation of
well designed rooftops gardens could have real and immediate benefits to the city of New York.
Creating a better, healthier environment for bees to live in would create a spark in city greenery.
This biomass could better sustain local food gardens and provide better local produce for the
people living in New York. In addition to busier, happier bees, New York City would have a
better regulated temperature and cleaner air due to a large increase in biomass on the city’s many
rooftops. These many plants could also help to capture and filter water, absorb pollutants such as
phosphorus and nitrogen, for human consumption.

There is a significant social and mental benefit that city dwellers would receive from a
larger amount of greenery in New York City.'® A higher exposure to plants has proven to
improve mental, cardiovascular, and respiratory health.” In New York City, people are trapped in
canyons of buildings that block natural sunlight and fresh air. Greener rooftops would definitely
encourage people to get outside more and tend to their rooftop gardens, and thus get more
sunlight, exercise, and be exposed to a little bit more nature every day, which is something every
New Yorker desperately needs.

I choose to focus on urban bees because I believe that by finding a solution for the flora
and fauna that we, as New Yorkers, interact with daily will motivate us more to create change
within our communities. Unfortunately, scientists still do not know why wild bees continue to
disappear, but it is becoming more clear that human activity plays a large role in the decline of
wild bees. I believe that in order to help wild bee populations, countries as a whole need to be
making more informed decisions about habitat restoration and sustainable agriculture, but we as
individuals can also do our part to help. While scientists continue to search for ways to stabilize
wild bee populations, I believe that by taking better care of the bees living in our urban
environment, we are taking positive steps towards helping wild bees as well.
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