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WHAT IS AN ECOSYSTEM?

an ecosystem is defined as a cluster of living and non-living  
elements, working off of one another to maintain the cycles  
of birth, life, and death.

living elements non-living elements



HOW DO THESE FUNCTIONS WORK TOGETHER?

every ecosystem relies on various functions and cycles to work—
from producing to consuming to decomposing. there are many  
biogeochemical cycles present, but four stand out as important  
in regards to the way humans interact with them. 

carbon cycle sulfur cycle nitrogen cycle water cycle



 

THE CARBON CYCLE

the carbon cycle is one of the most important cycles within an  
urban ecosystem—humans are always altering it, whether it’s 
through burning fossil fuels or changing land cover. but, how  
does it work without humans messing with it?
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THE SULFUR CYCLE

the sulfur cycle is another important cycle. sometimes it  
works with the carbon cycle in energy processing. it’s also  
known to be the main cause of acid rain within an urban 
center. but, wait, how does it work as a natural process?

 
 

 



 

THE NITROGEN CYCLE

the nitrogen cycle is continuously being altered by humans and their 
activities, especially in bodies of water such as the ohio river. the 
excessive use of nitrogen has lead to “dead zones,” formed by an 
influx of algae growth. how does nitrogen work otherwise?



 

THE WATER CYCLE

most people are familiar with the water cycle, but aren’t familiar 
with how it interacts in an urban environment. excess storm water 
due to land cover changing has made a huge impact on humans  
and the cities we live in. but first, how does it work by itself?

 
 



 

HOW DO THESE SYSTEMS AFFECT US?

ecosystems are delicate balances and once humans began to  
colonize their own ecosystems (within an urban environment), 
changes began to occur within cycles that had been taking  
care of themselves for thousands of years.

harmful effects of human interaction with ecosystems 
include, but aren’t limited to:

climate change species extinction 
(plant & animal)

adverse health effects



SPECIFIC CYCLES

each of the biogeochemical processes affects the city in a different 
way. pick one below to see how cincinnati is already affected by 
this cycle and how you could help make it better.
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THE MIAMI FORT POWER PLANT

coal power plants in particular (such as the miami fort power plant) 
let off a lot of excess fossil fuels, which end up in the atmosphere, 
increasing rapid climate change and raising temperatures at an 
alarming rate.

fossil fuels



ALTERNATIVE ENERGY SOURCES

investing in cleaner, more sustainable forms of energy within  
the community would aid in lessening the amount of fossil fuels 
released into the atmosphere.
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LIVESTOCK CARBON EMISSIONS

the gaseous emissions of cows make up more fossil fuel emissions 
than traffic does. the entire meat industry is responsible for carbon 
dioxide and methane being released into the air—being one of the 
biggest contributors of global warming.



FOOD CHOICE

choosing to eat vegetables and non-meat varieties of food decreases 
the amount of beef demand, thus decreasing the desire for the beef 
industry. if people didn’t require as much meat intake, then the 
amount of livestock emissions will decrease.



 

EXCESSIVE ENERGY USE

excessive energy use in the suburban outskirts of cincinnati affects 
the carbon reaction to the entire area, including downtown. it’s  
especially affects the temperature of the city, playing a big role  
in the urban heat island affect.



WAYS TO CUT DOWN ON ENERGY USE

people who reside in the suburbs could cut down on their energy use 
by changing their light bulbs to more energy efficient bulbs, turning 
off lights, and unplugging appliances that aren’t in use.
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TRAFFIC & COMMUTERS

most residents in cincinnati have a car (out of necessity)  
and they all use it. the high number of suburbanites  
commuting into the city makes transportation one of  
the leading causes of fossil fuel emissions. 



PUBLIC TRANSIT

making a more accessible and present public transit system is  
key in cutting down the carbon emissions from transportation.  
if the cincinnati government deemed public transit a higher in  
priority, it could cut down numerous emissions.



 

SMOG DOWNTOWN

smog is the most common form of atmospheric pollution and  
damages the health of ecosystems as well as the human beings  
residing in them. since cincinnati is located in a valley, the city  
is more prone to smog than other cities its’ size.



CHANGE UP ROUTINE

by reducing the usage of your car and utilizing already present  
public transit options as well as car pooling, you can do your  
part in reducing smog. actually using the public transit will also 
increase the need for better options, such as the street car.



 

URBAN HEAT ISLAND EFFECT

carbon affects the global temperature, causing rapid increase  
in climate troubles. urban centers are notorious for being at  
least 10 degrees warmer than the surrounding area.



COOLING DOWN THE CITY

implementing more native plant life into the geographic area  
in ways like green roofing and green spaces help to battle the  
temperature changes by off setting the amount of carbon going  
into the atmosphere.



 

URBAN RESIDENCIES

with land cover change and homogenous landscaping, the  
geographic ecosystem loses important nutrients. residential  
areas are also notorious for excessive energy use.



RELATING BACK TO THE ECOSYSTEM

by including native plants in the landscape and using sustainable 
forms of energy, urban residencies can learn to become apart of  
the landscape instead of just sitting on top of it.
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SULFUR EMISSIONS

sulfur is one of the leading causes of acid rain—when sulfur  
emissions mix with water molecules in the atmosphere, it  
produces acid rain, which kills wildlife and mixes with our 
resources, hurting humans as well.



RETHINKING SMOKE STACKS

cleaning up factory smokestacks helps to reduce the amount of sulfur 
released into the air. the use of “scrubbers” helps filter the sulfur 
emissions as the smokestacks release smoke into the air.



 

HYDROGEN SULFIDE SLUDGE

when bacteria is breaking down organic matter and oxygen is  
lacking, hydrogen sulfide is created. it smells like rotten eggs  
and creates a sludge--generally in watery areas, blocking out  
further creation of oxygen.



BREAKING UP THE SLUDGE

dropping in bacteria that uses hydrogen sulfide as a fuel is a good 
method to breaking down the sludge and allowing the body of water 
to become healthy again. this bacteria also serves as a source of 
food for living elements, thus beginning a cycle of life.  



 

SULFUR DIOXIDE IN WELL WATER

sulfur dioxide is what produces that “rotten egg” smell sometimes 
present in water taken from a well. while not particularly dangerous, 
it causes for bad-tasting and smelling water.



CARBON FILTERING

using carbon to help filter the unnecessary and troublesome sulfur 
particles out of your drinking water helps get rid of the smell and 
taste. this process comes in the form of faucet and pitcher filters.
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INDUSTRIAL DISCHARGE

sulfur is one of the leading causes of acid rain—when sulfur  
emissions mix with water molecules in the atmosphere, it  
produces acid rain, which kills wildlife and mixes with our 
resources, hurting humans as well.



SULFUR CAP & TRADE

cleaning up factory smokestacks helps to reduce the amount of sulfur 
released into the air. the use of “scrubbers” helps filter the sulfur 
emissions as the smokestacks release smoke into the air.
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ACID RAIN

sulfur is one of the leading causes of acid rain—when sulfur  
emissions mix with water molecules in the atmosphere, it  
produces acid rain, which kills wildlife and mixes with our 
resources, hurting humans as well.



FLUE GAS DESULFURIZATION

cleaning up factory smokestacks helps to reduce the amount of sulfur 
released into the air. the use of “scrubbers” helps filter the sulfur 
emissions as the smokestacks release smoke into the air.

smokestack



 

HOLES IN THE OZONE LAYER

sulfur is one of the leading causes of acid rain—when sulfur  
emissions mix with water molecules in the atmosphere, it  
produces acid rain, which kills wildlife and mixes with our 
resources, hurting humans as well.



LARGE APPLIANCE RECYCLING

cleaning up factory smokestacks helps to reduce the amount of sulfur 
released into the air. the use of “scrubbers” helps filter the sulfur 
emissions as the smokestacks release smoke into the air.
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LIVESTOCK WASTE

back when farmers had family farms, they would rotate different 
livestock on different pasture land to ensure the nutrient levels  
of the soil were maintained. now that most farmers specialize  
in certain industries, the soil becomes infused with nitrogen  
from livestock waste.



ROTATING THE LAND USE

to allow for a balance of nutrients in the land, rotating the land use 
from livestock to poultry to a resting period is a good idea. that way, 
the soil will be able to recover from constant use and the farmers 
could use livestock waste as fertilizer.



 

NITROGEN FERTILIZER

corn, among other crops, is what ohio is known for and in  
commercial farming, the use of nitrate fertilizer is widely  
used. the fertilizer’s run-off causes a lot of mayhem, miles  
and miles away from the original source. 



UTILIZING LIVESTOCK WASTE

instead of using nitrate fertilizer, corn farmers could either pair  
up with cattle farmers or use their own cattle’s waste to help their 
crops grow. before nitrate fertilizer, this was a common way for  
the family farm to survive.



 

SUBURBAN LAWN CARE

just as rural farms use nitrogen as a fertilizer, suburban lawns  
(which aspire for a universal, controlled lawn) maintain their  
bright green color from nitrogen fertilizer. however, the run-off  
from the fertilizer is a huge problem and affects the surrounding  
area for miles.



ORGANIC FERTILIZER OPTIONS

by using more organic fertilizer options (such as manure  
or compost), the suburban lawn can maintain its lushness  
while also preventing excess run-off from affecting water,  
the soil, and the surrounding lawns.
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NITROGEN & OZONE

nitrogen is a huge component in the creation of ozone within the 
troposphere. ozone is a large component in air pollution and acts  
as yet another cause of climate change.



PROPERLY REGULATED NITROUS OXIDE

pinpointing the causes of ozone depletion (such as aerosol  
cans with nitrous oxide propellants) and then regulating their  
production and recycling helps brings down the amount of  
nitrous oxide in the troposphere.



 

EUTROPHICATION IN THE OHIO RIVER

too much nitrogen in a watershed produces an overabundance of 
nutrients in the water, which in turn, produces an overabundance  
of algae. this process is called eutrophication and the algae blocks 
out oxygen in the water, killing the wildlife in the river.
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DENITRIFICATION PROCESS

using denitrification techniques in water treatment plants helps  
to filter out nitrogen before it reaches the ohio river. the nitrogen  
is removed so that the natural cycle can take place undisturbed.



 

NITROGEN FERTILIZER

people use nitrogen fertilizer on their lawn plants in order to make 
the plants grow faster and have a longer life span. however, the  
nitrogen within the fertilizer runs off into the water systems and 
ends up in sewage and eventually the ohio river.



NATURAL GARDENING TECHNIQUES

acquiring the nitrogen needed to fuel plants naturally helps avoid 
excessive nitrogen use. implementing nitrogen fixing plants like  
legumes or using compost/manure helps plants grow without the 
extra run off and chemicals.

compost
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SILT IN THE OHIO RIVER

when excess rain water is running over the ground, it picks up  
various materials--one of which is silt. silt builds up in the bottom  
of a body of water, blocking out plant life and nesting areas for  
various wildlife.

river  
bottom

silt



USING SILT DIFFERENTLY

there are a variety of ways to deal with silt--include dredging the silt 
and using it as soil in farm land. another way of dealing with silt is 
by using it to incorporate more wildlife into the body of water.



 

RURAL STORM WATER ISSUES

when farmers use chemical fertilizers and clear the  
land for crop use, excessive storm water has nowhere  
to go. it ends up contributing to run-off and chemical  
contamination in sewage systems, bodies of water,  
and drinking water.



SINKS

implementing a small body of water on the farmland property (called 
a sink) allows for the chemicals to seep into its own body of water, 
stopping before it reaches water that affects numerous other people 
and places.



 

SUBURBAN STORM WATER

in the suburban areas outside the city, lawns are kept green and  
controlled through various chemicals/fertilizers. excess storm water 
is responsible for the run off of these chemicals into the sewage 
systems, bodies of water, and drinking water.



STORM WATER SOLUTIONS

before suburbia took over the outer edges of the city, natural flora 
and fauna took care of the excess rainwater by slowing it down and 
absorbing it. using a rain garden, full of native plants, helps suburbia 
deal with excess rain water.
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POLLUTION IN THE OHIO RIVER

in downtown cincinnati, pollution runs amuck and when there  
is excess rainwater flowing down the streets, it drags garbage  
into the river, thus destroying the wildlife in the river.
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STORM WATER COLLECTION

various storm water collection techniques exist for downtown  
and the surrounding residential areas such as rain barrels (used  
to collect excess water) and rain gardens (which slow down the  
flow and absorb rain water)



 

IMPERVIOUS SURFACES & STORM WATER

without any natural ground to stop it, rainwater flows freely  
down impervious surfaces (such as roads or sidewalks), picking  
up whatever is in its way. 



RAIN GARDENS ON THE ROOF

instead of letting the excess rain fall onto the impervious surfaces, 
there’s opportunity for it to fall on flora and fauna instead--using  
the rain as a helpful entity instead of a partner in pollution.



 

OHIO RIVER FLOODING

as a side effect of excess storm water problems, cincinnati  
has to deal with the ohio river flooding. while generally not  
too destructive, due to an existing levy, these floods do cause  
a significant amount of damage and trouble.



CLEARING UP THE STREETS

by clearing up the streets, drainage is more easily accessible  
and excess rainwater goes down the storm water drains instead  
of flooding the streets. not only are you helping with litter,  
you’re also helping with flooding.



 

URBAN RESIDENCIES & NITROGEN RUN OFF

in urban residencies (as well as in suburban ones), nitrogen  
fertilizer is widely used. when rain water falls, it ends up  
washing the fertilizer chemicals into the sewage, drinking 
water, and watershed.



RAIN BARRELS

as a way of collecting excess storm water, people set barrels out in 
their yards. the water that ends up in the barrel can be used for later 
use, such as watering the lawn.
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