
13

BY ALIX SOBLER

Mega Systems
THE FUTURE STARTS HERE
Nazia Hasan (M.S. ’15) steps up to the podium. Before her are some of the world’s 
foremost engineers, urban planners, and policymakers. And while the graduate student 
in NYIT’s urban and regional design program has never presented to so many experts 
before, she is confident that her material is solid.

Hasan was speaking as part of Sustainable Megacities: Food, Energy, Water, and 
the Built Environment, a conference and workshop held this past October in Beijing. 
Co-hosted by NYIT and Peking University, the event convened experts from around the 
globe to discuss solutions to issues facing megacities. The conference also emphasized 
the need for a systems-based, coordinated response to those challenges. 

“In the urban and regional design program, we have conversations about transporta-
tion, water management, affordable housing,” says Hasan, whose presentation showed 
how students are examining sustainability and resilience in cities. “Urban design brings 
all these factors together.”

With 28 megacities already in existence, some reports predict there will be as many 
as 100 by 2050, with 75 percent of the world’s population living in urban areas. “Cities 
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open up so many possibilities,” said NYIT 
President Edward Guiliano, Ph.D., in his 
opening remarks at the conference. “They 
host the best art and entertainment, and 
they are the wealth factories of the world. 
They generate 80 percent of its GDP 
from 3 percent of its surface. The future 
starts in cities.”

But as the pace of urbanization 
increases, cities are under pressure to 
allocate their resources efficiently. Stakes 
are high: For example, the earth’s fresh- 
water reserves are in decline, while 
demand for energy and food is up. Proper 
planning is vital, and solutions can affect 
a huge portion of the global population for 
generations. That’s where NYIT’s research 
has the potential to make an impact.

EXPANDING OUTSIDE THE LINES
Many experts consider New York City  
the first megacity—the first metropol- 
itan area with 10 million people or  
more. “Political boundaries of cities 
don’t often capture the actual growth,” 
says Nicholas Bloom, Ph.D., chair of 
Interdisciplinary Studies and director  
of the Urban Administration program  
at NYIT. 

Bloom describes a megacity as “any 
place that is part of the regional network 
and running off the main economic 
engine.” New York City’s original bound- 
aries were set in 1898, but when using 
the modern definition, those boundaries 
must be expanded to include places that 
people commute from, areas where the 
city imports natural resources and energy 

from, and satellite locations that busi-
nesses establish “near” the city. 

Taking these criteria into account, the 
population of the New York metropolitan 
area is more than 20 million. “There 
are people living in the Poconos who 
commute for hours,” says Bloom. “Some 
people consider Philadelphia to be a sixth 
borough at this point.”

Jeffrey Raven, director of NYIT’s 
graduate program in urban and regional 
design and a presenter at the conference, 
agrees that traditional city limits are 
becoming outdated. “Operating a 
megacity requires breaking down the 
traditional ways that we measure and 
govern cities, manage resources, and 
provide services for citizens,” he says.

And more citizens means more 
infrastructure, including housing. In his 
co-edited book, Affordable Housing in New 
York: The People, Places, and Policies That 
Transformed a City, Bloom details New 
York’s progressive housing policies and 
shows how diversified neighborhoods 
have benefited the region. That history, 
he says, should continue to serve as a 
lesson as cities grow at exponential rates. 

“A megacity requires an enormous 
service sector,” says Bloom. “The 
financial elite that generate the high 
cost of housing also generate enormous 
service needs.” Affordable housing within 
megacities allows that service sector to 
function and increases quality of life. 

“Recent reports on public housing 
in gentrified neighborhoods found that 
all residents are benefiting significantly,” 

Bloom says. “They have higher income 
levels and shorter commutes, their kids 
are going to better schools, and the crime 
rates are lower.” Without affordable 
housing, people who make up the labor 
force move further away, and the price 
for companies to function within the city 
becomes prohibitive.  

 Read more: nyit.edu/bloom-housing

WATER, WATER EVERYWHERE
Problems with managing resources 
(such as food, energy, and water) and 
environmental impact are also becoming 
more acute. 

“Good transportation, food distribu-
tion, air quality, clean water all depend on 
where you live,” says Cecilia Dong, Ph.D., 
assistant professor of electrical and com- 
puter engineering at NYIT. It’s another 
example of how everything is related in 
the complex megacity ecosystem.

Clean water is something many of us 
take for granted, but Sarah Meyland, J.D., 
director of water resources management 
at NYIT and another presenter at the 
conference, says water is one of the 
biggest challenges facing the megacity.

“People are unable to get water from 
‘clean sources’ because many of them 
are highly contaminated and polluted,” 
she says. “Industrial waste is often not 
adequately treated. At the same time, 
wastewater is a valuable resource, and we 
are now thinking of ways to reuse it.”

(right) Nazia Hasan 
speaks at Sustainable 
Megacities. 

(far right) Clean water 
is in short supply in 
some megacities. 
Constructed wetlands 
and finding ways to 
reuse wastewater  
may help.

REUTERS/Petar Kujundzic
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Water quality and food supply go 
hand in hand. As a megacity’s population 
grows, it requires more food. “In agri- 
cultural areas surrounding megacities, 
there is a tendency to over fertilize so that 
crops grow,” says Dong, who presented at 
the Beijing workshop. “When it rains, run- 
off from over fertilized farmlands pollutes 
the water sources.”

So how can cities maintain the 
integrity of their water sources? Dong 
and her students are focusing on “smart 
sensors,” like the ones buildings use to 
regulate light and temperature, as one 
possible solution. “There are a lot of 
things you can learn by putting sensors 
in the water,” Dong explains. “Are there 
leaks in the pipes that cause water loss? 
Are the factories following EPA rules in 
treating wastewater before discharging 
into the water system? Sensors can help 
with real-time measurements of water 
pressures and toxicity in ways that may 
not be observed in the legacy water 
management systems.”

While Dong is focusing on 
smart sensors, Meyland is turning to 

constructed wetlands to find solutions. 
Wetlands (such as marshes) are nature’s 
Brita filter. They clean water through 
a unique system of bacteria and plant 
life. But the world’s wetlands, like many 
of our natural resources, are quickly 
disappearing. Constructed wetlands 
are man-made, designed to mimic the 
functionality of natural ecosystems while 
also being flexible enough to work within 
the constraints of a given location.  

In Beijing, Meyland found herself 
imagining where constructed wetlands 
might work. Ironically, the open spaces 
between highway intersections seemed 
a “natural” fit. “The wetland designs 
are very compatible with the megacity 
model,” she says. “With space at a 
premium, you can scatter a lot of small 
collected wetlands throughout the city.” 
The collected water can also be used for 
purposes other than drinking, including 
sewage and agriculture.

While constructed wetlands are 
only now being explored, Meyland is 
getting the word out at conferences 
like Sustainable Megacities. She’s also 

encouraging her students to pursue the 
emerging field. “I’ve had a number of 
students do their thesis work on the use 
of wetlands, and right now one student  
is designing a wetlands facility,” she says. 
Plans are being discussed to develop a 
constructed wetland treatment center at 
NYIT-Old Westbury, allowing students  
to test and monitor the efficacy of this 
green technology.

NEW YORK AS A LABORATORY
Raven’s NYIT-Manhattan classroom 
might have million-dollar views of 
Central Park, but his graduate students 
are concentrating instead on a large 
model of downtown Brooklyn, N.Y., with 
a noticeable gap where the Manhattan 
and Brooklyn bridges meet. This location 
(a notoriously difficult plot to navigate)  
is the focus of their Urban Climate Lab 
project, “Cooling Hot Cities.” 

Throughout the afternoon, stu-
dents demonstrate how they would 

Driving Our Way to Smarter Cities

“Smart cities are places where 
information technology is integrated with 
infrastructure, architecture, everyday 
objects, and even our bodies to address 
social, economic, and environmental 
problems,” says Babak Beheshti, Ph.D., 
professor and associate dean of NYIT 
School of Engineering and Computing 
Sciences. 

Beheshti led a panel on gathering 
and analyzing data at the Sustainable 
Megacities conference. His work focuses 
on wireless sensor networks (or WSNs), 
which are comprised of small, often 
battery-powered autonomous computers 
rigged with any number of sensors. 
Sensors can be as small as a fingernail 
or as large as a shoe box (see image). 
They’re low cost, easy to distribute, and 

can be left alone for a long time. “In 
many cities, sensors allow for dynamic 
decision-making,” says Beheshti. 
“Technology lets us collect the data and 
act on the circumstances in an instant.” 

But the ultimate sensor is equal parts 
human body and gadget. “Individual 
citizens are a key part of this fabric of 
sensors,” says Beheshti. 

BY ROSE SPAZIANI

Fast, cheap, tiny technologies capture billions of pieces of data every day—from submarine Internet 
cables that carry gossip across oceans to wearable gadgets that track a user’s every heartbeat. 
Cities, with their own industrial-sized heartbeats pounding through the streets, are primed to make 
use of this data, and experts are rushing to analyze it to make cities smarter and run more efficiently.

Photo courtesy of Babak Beheshti

16



17

reconfigure the area to reduce energy 
consumption, strengthen adaptability to 
climate change, and enhance the quality 
of the public space. Their research is 
based on a number of models, including 
how cities in other parts of the world 
have had success. The 500-year-old city of 
Shibam in Yemen, with its close streets 
and mudbrick buildings, for example, 
turns out to do a better job at staying 
naturally cool and energy efficient than its 
modern counterparts with their tall, heat-
absorbing skyscrapers.   

“Leaders of cities need to rethink the 
way cities have been built in the past to 
confront new challenges,” says Raven, 
who is an experienced architect, designer, 
and urbanist. “New York City is a perfect 
example. You just have to look at how the 
city has changed in the last 20 years to 
confront these kinds of challenges.”

Raven’s program trains students to 
become leaders. It also gets to the heart 

WSNs are already informing decisions 

on transportation, public health, and  

safety in cities. Underground sensors 

track traffic and change signals to reroute 
drivers out of jams in Songdo, South  

Korea. Chicago is piloting a 500-node 

sensor network to measure carbon mon-

oxide levels and roadway temperatures.

To keep a city moving, a good trans-

portation system is vital. Those systems 

require robust and comprehensive data 

to optimize the o  of traffic. ut as 
private and public interests entwine, 

ensuring data is collected with integrity 

and honesty becomes more important 

than ever. NYIT School of Engineering 

and Computing Sciences Assistant 

Professors Jonathan Voris, Ph.D., Wenjia 

Li, Ph.D., and Nabi Sertac Artan, Ph.D., 

are researching selective driver data 

modeling with a grant from the University 

Transportation Research Center. 

“We’re focusing on all kinds of new 

apps and devices in your car that collect 

data,” says Voris, a computer science 

and cybersecurity expert. Many of these 

apps and devices are designed by car 

insurance companies. For example, some 

insurers o er customers a de ice that 
plugs into a vehicle’s onboard diagnostics 

port to monitor driving habits. Customers 

deemed good drivers may qualify for 

discounted insurance rates. 

In the NYIT study, participants 

perform simulated driving tasks tracked 

by software and hardware. “We’re trying 

to record data in a way that’s sensitive 

to drivers,” says Voris, who presented 

their research at the FEW (Food, Energy, 

Water) workshop at the Sustainable 

Megacities conference. “We need to 

make sure these systems are secure and 

respect people’s privacy.”

Today’s cars are moving computers, 

and the roads they traverse are the 

information network of every city. Inside 

those vehicles are the people who make 

cities tick. The intel drawn from this 

tableau of human bodies and sensory 

sprawl morphs with every moment. With 

the right analysis, that data can inform 

how our cities operate now and transform 

the way we live in the future.  ■ 

“Every smartphone has a 
temperature sensor. People 
carry them everywhere. You 
could potentially have a 
swarm of sensors that give 
you a temperature map of  
a city.” — BABAK BEHESHTI, PH.D.

danieldefotograaf/Thinkstockphotos

Skyscrapers, like those pictured in Dubai, 
can cause sweltering conditions in an 
already hot city. 
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of modern urban planning and design: 
Using an existing city as a laboratory to 
find solutions to new problems and going 
beyond the boundaries of the field. 

“Urban designers can be slow to 
engage with the scientific community,” 
he says. “The Urban Climate Lab offers 
students the opportunity to shape urban 
form with respect to climate science.” 
And Raven is looking for more ways to 
challenge his students, not to mention 
urban design thinking as a whole. “There 
are opportunities to collaborate with other 
schools here,” he explains. “It’s what 
makes working at NYIT interesting.” 

The program is also global. In the 
Global Green Cities Studio, students 
travel to another city for two weeks to 
identify problems and brainstorm 
solutions. “The studio exemplifies  
NYIT’s commitment to global study  
and interdisciplinary research,” says 
Raven. “It is an experience that very 
much mirrors the profession.”

Hasan exemplifies how an inter- 
national perspective and big picture 
thinking can improve the future of 
megacities. Born in Dhaka, Bangladesh, 
she was inspired to study urban design 
after getting her undergraduate degree  
in architecture. “I saw the problems 

firsthand in Dhaka,” she says. “I realized  
that looking at architecture alone is not 
enough; there is a lot more associated 
with improving cities. A growing pop- 
ulation leads to pollution, overcrowding 
leads to traffic congestion—this is where 
design has to come in.”

SMART CITIES, SMARTER CITIZENS
With these and other solutions in devel-
opment, one of the biggest facilitators for 
managing resources and creating cleaner, 
safer megacities is communication. 

Global conferences like Sustainable 
Megacities offer an important opportunity 
to share ideas across disciplines and 
borders and grow awareness on a wider 
level. “We need to take a grassroots 
approach to drive policy changes,” says 
Dong. “As educators, we need to make 
the public aware of problems.” 

And it’s not just the what, but the 
how. “Presenting our research in a clear, 
graphic way will help communicate 
these complex ideas not only among 
ourselves, but also to policymakers and 
stakeholders,” says Raven. 

Conferences are also important 
reminders that people are at the center 
of megacities. “Often, we get sucked 
into a conversation that reduces cities 

to an Excel spreadsheet, and they’re 
much richer than that,” Raven says. “In 
some cases, the conversation may feel 
inefficient or messy, but that messiness  
is also part of what makes cities 
wonderful places to live and study.”

Only time will tell how today’s 
ideas and creative thinking will impact 
megacities in the coming decades, and 
looking forward always involves a bit of 
looking back. 

“Maybe people will be growing their 
own vegetables on rooftops and balco-
nies,” says Hasan, imagining the mega- 
city of the future. “Instead of buying it, 
people will adapt and grow their own food 
the way we used to years ago.”  ■

Graduate students in the urban and regional design program examined a section of Brooklyn, N.Y., for their Urban Climate Lab project, 
“Cooling Hot Cities.” As part of the course, they defended their proposed designs to a panel of experts. 

“Leaders of cities 

need to rethink the 

way cities have 

been built in the 

past to confront 

new challenges,” 

says Raven.

M
artin Seck

Watch more: bit.ly/megacities-video 
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