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Marine
Ecosystems

Urbanization

By: Anna
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Marine Introduction

Eutrophication only happens in a body of water. When INT A
too much nutrients (@ human-made disrupruption made ENERET
from phosophates and nitrates) is washed into the the \

source of water from sewage. This is called increased
nutrient concentration. The nutrients from the fertilizer
is for the algae, but the algae will reproduce and grow
and make a thick surface over the water. That will block
the sun while the algae is absorbing the sunlight. The
plants in the marine ocean that do photosynthesis will
die. The bacteria will decompose the plants that didn't
get to photosynthesize. Creating a endless food supply
for the bacteria when it releases more nutrients so it will
keep on going. Continuing the algal bloom cycle. The
bacteria decreases the dissolved oxygen levels.

The water cycle starts with any shape or type of
water, The water will evaporate turning it into water
vapor. As the vapor advances in to the sky the
temperature decreases. The vapor turns back into the
liquid it once was before. This is called condensation.
The liquid will form a cloud until it cant take anymore
liquid dropping it back into the atmesphere
{precipitation} because of gravity. Restarting the
process all over again in a endless loop. You might be
wondering “how does this relate to urbanization or
pollution?” urbanization change how much water is
getting filtered by the ground. Some of the water
organisms have completely disappear from their
original habitat to a new unfamiliar terrain

Mitrag
Pl o g
”W%;:@mm king
10 T 'h"um, m"“&rb’m"‘ 16 b ;
ditterent aio Dot Carbop, 2005 g o 0nlg 1 IR gy
goes throud" jtrogen 92 Wil g lBegie Vel i, Moy "o g o7 oy
inrogen arn for plants: o 1 bacterid Plareg gpot Phiotgg 515 of ¢l ey
inther hit foer™ per difierer iy ntg e Py, “92Hz0 ] 70 1
: aron N € iy
s 019 ¢ t0 TS e dble 10 VS st IO gy T i € g Thr, g 47 a0 ¥l
5 obe i g 00 0 fyp, 0 Coy N The
‘“aﬁ of nitrogen ¥EL L ri,en they €21 T B st Feteg s e cappoe 0ton, 7 Ot 7 mers . ot
2 lo i i
e itvogen 135 al protein SVC U 2 g 2 10 it o9 Gy 1l 145 .
e wiord the 5 s than "Wﬂp'%““h;; Usp gy 19 thg oy ™ FOm
fimalty C s then €t itrogen in itz PO 10 b S Statg, o Mg
NOTE animal® B3l i B A Mrgon &
Herbive! anials. We 3P0 Botieg e 21 -:rrafm.:;m, 008 o
pumans @s from hig o (B py Mgy ¥ Fin
di Crele, ”m%g:’ﬁ::m

B Wosld, total popalation
30 = = World, urban population
- World, rural population

Population (thousands)

1950 1955 1960 1965 1570 1975 1580 1965 1990 1993 2000 2005 2010 2015 2020 2025 030

L] -
Urbanization
Due to recent studies any urban area with a

0 u t c 0 m e percentage of 75-100 impervious surface
their runoff will be 5.5x the amount it is
supposed to be. This is much more than the
ideal amount runoff is supposed to be.
Boston is one of the states that have 55x the
original amount of runoff. Boston have 83.9%
impervious surface. Earth has evolved more
Runof s Hauid that did not gt itered by the ground o th?nlwe shlculd've. (if we meant to or notl.
This is getting worse over time. This is not

even did not turn into water vapor. This will cause
erosion and will end up in the water where species live. evolving this is called degradation.

This is all bad news except for one organism. Bacteria
The bacteria will expand more which is ane of our
biggest fears. Most of this runoff is because we have a
huge amount of impervious areas in our state {or
country). Infiltration is a huge part in this, but the
infiltration is not happening because we hawve no
pervious surfaces. The runoff will end up in other water
cource with their pollutants. Without infiltration our
water will be polluted with new urbanization we build.
Water can not infiltrate with all these impervious
surfaces built here. Boston's 16.1% (that's rural) have a
nice system of water getting infiltrated
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Solution

All of the other solutions (rain gardens,oyster reefspet waste.and
garden roofs) are nat a match for permeable concrete. The
prablem with the ather interventions is that they're all temporary.
We don't need temporary for a huge problem like this. We need
strong.sturdy, and something that lasts long. Permeable concrete
is the one for you. Permeable concrete is made with the same
mix of normal traditional concrete but it doesnt have fine
particles or the sand, It is basically like gravel but it is mixed with
the cement. Whenever it rains it will go straight through the
cement right into the soil undemeath. This cement have gaps in
between it to allow the water to soak through. You may be
wondering “how does this decrease water pollution? well you
should now dirt is an pervious surface. The runoff normally
travels on the cement ta the water with the pollutants. With this
permeable concrete the runoff can't make it to the water but
straight through the soil with the pollutants.
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Importance of Green Roofs on the

Ecosystem
ey —
—

Green Roofs are important!

Problem

The .
The Background - - -> — _> The Solution

The Background:

When undisturbed by humans an ecosystem functions correctly
and is healthy. There is no pollution,no animals dying and
organisms are are connected and working together with their
environment. Two factors in a ecosystem are Abiotic, which are
non-living things and biotic which are living things. Plants make
food and oxygen. Animals gives carbon dioxide. Bacteria breaks
thing down to minerals to help things grow. The types of
organisms in a ecosystem that are connected and work together
are producers,consumers and decomposer. The Ecosystem needs
organisms to work together to be healthy and work.

A Food Web

i
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A Flowering Plant

The Problem:

Increase in human population impact the water cycle. When it rains in urban areas there is
runoff. Runoff has bacteria, pollution, and fertilzer that can be harmful to the water cycle in
the areas that are impervious like the city of Boston. A researcher named Kleindall stated
that, “When we clear lands,remove and pave roads we increase the amount of silt
accumlating in our waterways." This means that organims will no longer be able to grow th
same. The growth in populations are adding to the problem of reducing urban runoff and

pollution in the city. =
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"Greenroofs can
Green Roof Substrate reduce stormwater
Filter Layer volumes by up to
" Drainage Layer 85"-from Growing
Protection Mat Up the City
Waterproof Membrane

Insulation

Vapour Control Layer

Some people use green roofs for w’
urban gardening which is way to gro
food in cites instead of farms. -from
Growing up the city.
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What's going on

[How To Fix]

Lowering Urban Runoff

444

An ecosystem is a community of
orgamsms and their environment.
tems are interconnected as in.

anyt in g that happens to just one part.
Lnneans it alffectsﬂf the cgls'i;;;rtz environment.

example ofan e m being
connected is the predators largemouth
bass and bluegills dying off that means
the prey the minnows populatlon starts
to grow.Low amounts of Do(Dissolved
oxygen) will cause bigger species of fish
to die in a marine ecosystem which
causes more decomposers to come and
Eh?L’ there is less Do in the water than

eTore.
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Permeable pavement is a good
way of lowering urban runoff
but also keeping urban aka

cities around. Ha\

Inoff up t
stopping the-degradat
our marine ecosystems.



Heibyn's
Urbanization
And Building
Boston
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Abiotic Factors

Biotic Factors Abiotic Factors

Ecosystems are interconnected groups
of animals and plants. There are three
different types of living organisms.
They're called producers, consumers,
and decomposers. All of these types are
different because producers eat
meat, consumers network a food chain
and decomposers finish all of their
food.

Runoff

Runoffs is when there is water out of a mountain and
then the water comes down from the mountain and
then it goes to the soil. Infiltration is when the water
goes down into the dirt then to the soil but you might
think that the soil is bad but it actually filters the
water. There is more pollution in cities because that's
where there are buildings. When it rains in the city
the rain doesn't infiltrate because it's not a natural
area. It's a whole bunch of buildings and barely any
plants. The rain turns to puddles and runoff happens
and it goes into the sewer. It takes plastic and bad
stuff to the ocean.

Evapo T ANpIa TN
bbb

N 5.8, The fate of precipitation at the Lind surface determines whether water infiltrates or
s off the surface

Eutrophication

Eutrophicationisinariveror
lake because of how many
nutrients are in the lake and
then there are nitrates and
phosphates that are washed
into the river or lake. After that,
algae comes and then the water
in the river or lake will turn
green.

ORLD Withour
Qo =

"it is not likely that human
beings could catch and destroy
all sea life even if they tried to-
and of course we are trying not

to. nevertheless,considering
overfishing ,pollution and global
Lo s warming the entire system of
MARGREERGLY o ocean life could completely
- unravel”

Solution: Rain
Garden

In the rain garden the most useful and
fascinating part about rain gardens is what
puts dips in the ground. When runoff hits
the rain garden then all the water from the
rain garden are is going to the dirt were
the rain garden is this is good for the
ecosystems because the dirt captures the
the water.

Remember to give credit to your resources — insert links to the original articles.
Take this example:

www.piktochart.com/blog
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ermeable
pavement

T N N,

permeable pavement was underrated process that seemed like
it wasn't effective enough, but actually helps a lot

to prevent runoff.

Backround

Run-off

Runoff is how water hits an impervious surface and
travels to a body of water. After precipitation, the
water that hit the impervious surface, will start to
travel, picking up more nutrients and pollutants,
then travels into bodies of water, which is bad for
the ecosystem. But if the water hits a pervious
surface, that will allow water to infiltrate the
ground which will be healthy for the ecosystem.

Eutrophication

Nutrients are great for humans, but not so great for
the marine ecosystem. To much nutrients will cause
eutrophication where the water makes an algae
bloom, which has repercussions for cutting off
sunlight. But eventually_all organisms in the water

will die to where its just water.

The problem

There's is a lot of pollutants in the water, which is
making the bodies of water worse over times. run-
off pick up silt, as in dirt, sediments, etc. which
makes bodies of water dirty and not so healthy
looking. this happens after precipitation hits

impervious surfaces.
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Urbanization and
Bostons Marine
Eco system

Eco System

onr ceospriom which makes have &

b peouyibem bocauss our anbmals
are dying And if ihe animals are
dying ihai means e can'i hove a
good planet to Uve on and i's as
aopporianity to grow. learm amnd
diseover more abont the amaring

& planet wo v on. An ecosyitem is a
i Biological community of interacting
organinms and tholr physioal

iy (st 1o Tt grocaed EEpRAer) potpin nied
b S Py Srtfoes and Do chimmicals i the
—_— e Ao [ ferplres | baad for the sccaysiem
- Sl becaume bt s hom fereses e ol b
— e AALE dCDEYEIR Y HCsus My CALAT RaE
< vl o g e [y Tagcly

ANDRIMZIMION. it pooen sk v s s

eLaEremi. Al When we ciae s andi
daradl FHTETe® Cref witwea sy and paveed
Fosiiats 1 incd s ol Fuhof. &nd ik 19
happaning hecsuss urhacration helps msie
ode s, ALconfing bb the graph 1 see Dl
the urban populefcn s Goeng o snd e
Pund Bl B el b2 15, (riAl i
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Eco 5y ctern Inonder to Keep our fish
population up people
should stop throwing there
plastic in the water were the r""f/
fizh stay because thal's
how tha fish die in the first
place which is plastic,
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What is
pollution ?

Pollution is when the water
gets too many
particles,trash,etc in the
water.If this happens it's
only a matter of time that
all living things factor's
die. This is the worst thing
thing that could happen to
any ecosystem because it
makes unlivable for humans
and animals. Pollution may
also start because of a
runoff.

Healthy
ecosystem

This is when an ecosystem
is healthy that everything
is going well. Example
when the foodweb is the
same what | mean is when
one part of the foodweb
dies out. Another example
is when there are no
invasive species. An
invasive species is when
another animals who goes
to a habitat and disrupts
everything for the animals
or plants in the habitat If
you are planting a garden
or pick out
fruit,vegetables, it won't
look rotten or will be
edible.

e SCOOP THE POOP

IF W€ DON'T PICK UP AFTER OUR PETS AND W€
JUST LET THEM POOP WHEREVER THEY WHANT.
IT COULD GET CAUGHT IN A RUNOFF AND GO TO
ANY WATER SOURCE IT CAN B€ FATALTO
ANYTHING OR ANYONE WHO DRINKS IT. IF IT
REACHES TO A BODY OF WATER IT MAY CAUSE
ALGAE TO GROW RAPIDLY AND MAKE THE
WHTER ALL GREEN AND DISGUSTING.IT CAN
HLSO MESS UP YOUR PLANS IF YOU GO FISHING.

Impervious
Areas

Impervious areas can be very
bad to the marine ecosystem
because if there is a lot of
impervious areas it makes
the water dirty. And the soil
dirty,so if both things are
dirty it's like a runoff but
with no water going to the
drain to a water source. And
boston has grown a got more
impervious areas since the
1990's. Where a scientist
named William kleindl tried
to measure how many
impervious areas in
washington .

RUNOFF

Runoff is when it rains and anything that
gets caught like bacteria,oil
spills,etc.That goes down the drain or an
open water source. It can be bad most of
the time because it can bring down all the
things I said earlier. Like metals that if
they touch water if can let of all that

factory dust and it can really do bad for
the water and the things that drink it.

Algae is something that give
plants and animals food and
oxygen.But it needs a cycle
called photosynthesis were the
sun hits the plants and it feeds
the animals in the marine
ecosystem . But if there is too
much algae it blocks the sunlight
for plants and animals breath.
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solution
water
palution

The
Background:

Ecosystem are interconnected. Disruptions can cause many changes
to the ecosystem. These disruptions can cause death of animals and
plants. The cause of these disruptions are when rain runoff can not get
into the ground due to impervious ground.

Abiotic factor is a factor a factor that is alive for an example an
animal, plants, humans, Bacteria. The effect that they do to an

ecosystem is work with Abiotic factors and for an ecosystem to
survive and flourish. If one Biotic factor is removed or changed it can
affect the whole ecosystem

The Problem:

Impervious surfaces are
mainly artificial structures
such as pavements
roads,sidewalks as well as
industrial areas and all of
which use considerable
paved areas that are covered
by materials like.concrete
Soils compacted by urban
development are also highly
impervious this is bad

' - because the water that goin

; ‘A the ground for filtering so it

— can help the plants grow cant
get inthais bad for the
ecosystem.

The
Solution:

permeable pavement is the best choice for the
solution for equadick paulton it is the cheapest way
and the most apsilot way to fix the problem
because it lies the water flow thru and it purify it

and lets it flow thru so it can get to the trees
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Infiltration

Early in a storm, water usually enters soil as it is
literally sucked into the dry ground.Water can be
absorbed by the soil and may stay in the soil for a
long time until it gradually gets evaporated, If
land is covered by impermeable surfaces, such as
pavement, inhltration cannot occur as the water
cannot infilbrate through an impermeable surface
this relationship also leads to increased runoff.,
Argas that are impermeable often have storm
drains which drain directly into bodies of water,
which means no infiltration occurs.

Impervious

Tepure B8 The Lot ol powcipeiateon 2 the Lond waface detweminss abeer wilm nfbde or
arri off e artlacs

Impervious surfaces prevent waber and rainfall

from absorbing into the ground naturally. Instead,
the water runs off the impervious surtace, picking
up many types of pallution in the process, and
then flows into a storm drain or a nearby body of
water, Water that is unable to infiltrate into the
ground will flow over parking lots, roads,
rooftops, diveways, sidewalks, and streets into
the local drainage and cause polluted water. If we
didn’t have impervious surfaces then it will
provide more habitat, wildlife, and more green
space. The loss of water resources results in

water shortage and decreases surface water

quality, which doesn’t only affect people's health

but also our ecosystem,

RunofT
01

sources, and surfaces of urban areas.

02

It also includes precipitation that turns into
evaporation and enters the surface to
become groundwater. Urban runoft
contains waste from both humans and
animals which results pathogens like

NOroVINISES and a0enoviruses,

03

Ivable is becoming increasingly necessary

for areas that are urbanizing,

Eutrophication

Runoff happens when a large amount of
rain falls over a short period because the
soil cannol absorb the ramfall water.
Runoff mostly depends on climate,

If either of those enter the bodies of water
it may cause virus, disease, unswimmable
water, etc. Stormwater I'I'I-i.’lF'HE_E‘I'I"'l'.'I'ﬁ thatis

A lot of algae in the water can lead to algal
bleam and cause dead zones, which leads to
fish decrease, This is called eutrophication,
eutrophication is when too much nutrients
causes an algal bloom, When too much
nutrignts enters the water it can also cause
lowy oxygen waters. Algae eats nutrient
which causes it to reproduce easily and
when it reproduces easily then the water
would be covered in algae than bacteria
would start to eat up the oxygen. Most
reasons why fish tend to die and reduce fish
habitats off is by the discharge of nitrate or
phosphate cantaining detergents, tertilizers,
or sewage into an aquahic system, Algal
blooms can cause for no food in the water
because plants use energy from the sun to
turn water and carbon dioxide into food. So
if the sun can't get through it could cause
fish to dig because sunlight won't pass
through water and give off cxygen.

Degradation

The human population has grown by a lot and more of our land is becoming wrban
and less of our land is green. We use our natural resources to much and by the time
2030 hits we won't have a lot of water or forest left. Our reefs, forests, ccean, we
have to help them because if not then it's our fault for not helping for not owning up

to what we do our planet is dying slowly because of human actions.

e
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Water Cyele

The water cycle is when water gets
warmed by the sun and changes froma
liguid water to water vapor gas, thisis
called evaporation. As that happens
water vapor turns into a liquid gas and
this is called condensation. When
condensation happens precipitation also
happens and that's when any form of
water falls from the sky.the surface as
precipitation. The water falling on land
collects in rivers, lakes, and soil. Most of
the water flows back into the oceans.
When it flows back into the ocean that's
called runoff, when runoff happens in the
city it collect all different dirty things and
chemicals

poevrred by
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Ecosystems and what they do

Ecosystems are a complex system on the life of different organisms.
There are three different roles in this system. Producers, Consumers,
and Decomposers. The Producers make/create food from the sun
while Consumers consumes the food from the Producers. When the
Consumers die the Decomposers for example Bacteria or
mushrooms break down dead matter and puts it in the soil for the
plants to grow in then the cycle starts again. These organisms help
with the ecosystem so it's able to survive.

“The key to success for all life on earth is
Biodiversity, the presence of a wide variety of
species.’ - Page 3SWW.F

“A fish with several fins is more evolved than a fish
L | with one long fin." - Page 3SWW.F

g A Frmge

Different cycles in the Ecosystem

There are different types of cycles in the ecosystem like the ones I'm
going to mention. In an ecosystem there are two important cycles that
is needed which are Photosynthesis and Respiration. Photosynthesis is
how plants make Oxygen from Carbon Dioxide and water droplets.
Respiration is the opposite so instead of making Oxygen it separates the
atoms and elements that create it which are Carbon Dioxide and Water
droplets letting it back out into the Ecosystem. The only difference is
that Respiration only happens it the night and Photosynthesis happens
in the day.

Symbolic Carbon Cycle Diagram
Basic Photosynthesis

© Burzie.com

The harm that causes the problems in the ecosystem

In the Ecosystem there are different disruptions in it. If the Biodiversity is
low then that means the quality is low and unhealthy. Biodiversity is
depending on how many living organisms are living in the ecosystem. If
pollution from an impervious area enters the water in marine life then
the f|5h and organisms WI|| suffer with survival.

“When the destruction of fish was moderate, the
impact was moderate, and the small adjustments
made by nature usually were not even noticed.” - Page
23 WW.F

What is the Eutrophlcatlon system?

The Eutrophication system is when nitrates and phosphates enter the
ecosystems water and Nitrates added to water creates algae. When the
algae grows it stops photosynthesis from happening for any plants that
need sunlight. When the plant die off Bacteria enters and decomposes
the dead plants along with consuming the Dissolved Oxygen making
th_ﬁ- gfater Anoxic. If the water is anoxic then anything that isn't bacteria
will die.

“They also understood that taking too many small, young
fish would destroy the population.” - Page 24 WW.F

How to stop it from happening

There are multiple ways on how to stop pollution from happening. One
way is to clean the streets of any trash with gloves on. Another is the 4th
Intervention Permeable Pavement which helps with the city's
infiltration system.

“The total population of plankton and krill is
already the largest mass of protein in the world
today.” - Page 11 WW.F

“Overpopulated large numbers of plankton would die,

leaving poisonous areas the sizes of small islands . M
where they are rotting.” - Page 11 WW.F £ 4 - 4

What are the 5 interventions?

‘he five Interventions are different methods in order to help the
cosystem. For example the fourth intervention: Permeable Pavement.
t's known as gravel and cement glued together. It doesn't have sand
nd fine particulate in the mix so when it rains the water can go
hrough into the soil underneath. Why this intervention helps the
cosystem and biodiversity is because when it rains it helps the water

o sink through the cement and enters soil underneath for the
Nfiltration percentage to raise since the average infiltration percentage
5 15% in the city of boston or in any Urban place.

Concrete Pavers

Permeable Jont Matens
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GREEN
ROOF

e e e

Gireen roofs are o mind garden on @ roof. Also Green roofs helps or “reduce siorm
water voliumes by up o 85%.°1t's good because not a lof of chemicals go inte the
WAIET,

Alsa it helps clean the water by infiltration because soil cleans dirty water, Also it
help runcff by not getting chemicals into water,

If you don't have green roofs more water will gel more pollisted,

Impervious

land

Impervious land is @ kond bt water con't troved
through. Impervious fand are driveways,
sidewalks. Impervious land is abvays increases by
urbanization and green roofs can save and also

make more prople,
Mitrogan Cycle
T "\

Na’

s Nitrogen
cycle

Nirogen cycle is o process af a recycle thar rakes
nitrogen from living things and ronliving things
[romm the amasphere to eanthe Nitrogen falls from
the atmosphere to carth by precipitotion which is
rain and snow, Then they get into ife sodl and
goes indo the nodules in the ground because we
hinnans can't breath nitrogen, Nitrogen cycle is
importmnt because it gives nirates to onimals and
plaris o grow. Nitrates are ndtrogen bt bacteria
chamges it into Nitrates and that is colled

nitrification.

Mitran ;
MI!?\‘

Water cycle

First water evaparates when the sun shines on the
walter. Then evaporation goes to the clouds and
does condensation is when svoporating waler gors
ﬂtﬁ!fhﬂd&ﬂﬂuﬂﬂﬂlrmiﬂuﬂi Then
when the cloirds get heamvy it Starts o i o rain
because all of the vapar firms G wiler amd
wien the clowds con't hold mo mere it rains. Then
precipitation, and some of the runof] goes
underground wivich is colled infiloretion.

¥

Air Pollution

Air polilution is bad becouse dust, chemical, amd
car emissions. Also air pollution and glabal
warming makes the ice melt. Also air podiution
melis the ice in Anlarctica. When the ice melt
animals that live in Antorcticg will died

Pollution

In the world, pollutian is the main cause of wasoe
in the marine ecosystem, One of the main causes
is runaff, nenoff cotches chemicols and wasie and i s w

puts il imlo the marine ecosysiem, % l i e i
The only reason thd reof] catches chemicals L i

and waste is thel impervious land. Runoff cotehes
chemicals by cement, driveways, roads etc, Alba hatusal Ground Cover l o i
wrhirniration mean & when a grown of a

popilation. impects pollision by impervious land,
sewage. Previous land {s when water con go
throwgh like dirt or grass etc. But when water
ges on fop of previows land it doesn 't coiches
chemicals when on impervious kued,
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Background

Biological Integrity

Biological integrity is how healthy an ecosystem is. One of the

most common ways that people measure the Biological Integrity

is but look at the water quality. Water plays a

because if the water is bad then it is most likely because of

big role in this

something that happened on the land. For example if there is low
dissolved oxygen it is most likely because the bacteria grew

because the Algae died and in coving the sun.

Impervious Covers

Since 1630 Boston has gone from 800 acres of land to 5,000
acres of land.That is approximately 3,7000 foot ball fields.An
Impervious surface is a surface where water cannot get
through.83% of boston is covered by impervious areas.This is
very bad for our Environment.

pDegration

Degradation is when things are getting worst. Boston has been
Degrating since 1630. are trying to make more land. For
example Back Bay. It is built on wooden pi

that all of the runcff has been causing Etropication.

Eutrophication

that go all the way into

tdhesand nl;l thenl;lntmmanfdﬂnstaﬁs ?hmi c ay:illiecausanfthls they
estroyed lots of reefs and many animals and living organisums were

foursed to leave the habitat and inhabit someplace else. And on to of

AAAAAAAAAAAALAAL
AAAAAAAAAAAAAL
AAAAAAAAAAAALAAL
AAAAAAAAAAAAA
AAAAAAAAAAAALAL
AAAAAAAAAAAAAL
AAAAAAAAAAAAAL
AAAAAAAAAL

B Pervicus (14.09%) I Impervious [83.91%)
The chart above is show the percentage of the Pervious
and Impervious areas of Boston

Quote from "World Without
Fish pg.120
"Over the Past century,Tremendous

quantites of petrolem have spilled
into the Oceans.

Eutrophication

Eutrophication is what happens to the water when it has too much nitrogen.
When there is too much nitrogen(It comes from the runoff ) then the algae
start to grow and cover the surface of the water. This causes the plates in the
water to get no sunlight so they don't grow. When the plants die all the
decomposers decompose them. Then the decomposers have a rapid amount of
growth in their population. Then that's when the bacteria breath in all of
dissolved oxygen. Because there is not a lot of Dissalved oxygen to begin with
then they use it all up and there is no oxygen in the water so everything dies.

Anoxic water that's what you call it. Water with no oxygen.

This is a picture of real Etrophication happening
in the real world.

Runoff

Runoffs are caused by too many impervious surfaces. A runoff is when
the water slides down to the ocean on the roads. This is very bad for the
waterThis is the very thing that cause Eutrophication. Runoff causes
eutrophication because when the water is sliding down the roads picks
up a bunch of pollutants and nitrogen and brings it to the water. And as |
explained before the too much nitrogen can be very harmful to the
marine ecosystem.

The problem

Nitrogen Cycle

The rﬁtmﬁn cycle is the cycle in which nirogen cycles
through the apmosphere. The cycle is...

= Nitrogen Gas

= Ammonia

= Mitrate

* Nitrates

+ Plant Protein

+ Animal Protein

Decomposers turn the ni n in dead plants and
animals back into Nirtogen -

Hopfully now you have a better understanding of what

Nitrogen it and how it helps the ecosystem.But as you
already know it can also hurt the ecosystem.

A Qoute for How Boston
Made Itself Bigger

"In the 18305 railroad lines were built through
Backbay.reducing circulation and hampering the
already underwheming tidal power that could
never keep more then a few mills running.”

Hitrogan Cycle

bacieria

Ubanization

Over the past 70 years, the world population has
grown from just over 2 billion to over 7 billion
people. At the same time, the world's population
has become more urban and less rural. This means
that there are many more people living in cities,
and far fewer people living in less developed areas.
As the world's urban population grows, there is
more and more development, creating a greater
amount of impervious land surface. This
impervious cover impacts the environment

The Solution

Infiltration

Infiltration is how much water soaks into the ground. When water soaks into the ground it
sets filtered by the dirt. The dirt take out all of the poullents and extra stuff the water get
when it comes down on the roads. This water is called ground water. Now when the

groundwater it done being filtered when it goes into the oceans it is clean and healthy for
the environment. The problem is that water cannot go through impervious surfaces so there
s not as much clean water going into the marine ecosystem. Lucky some people are trying
to fix this by making different alternatives for cement. It is called Permeable Pavement. It is

hard like cement but it looks like it is not and it looks

like it is not a solid but it is very solid. It

s gravel stuck together with cement.It has tiny holes that water can get through. This way
people can have their roads and the marine ecosystems are not hurt.

Pervious

This is not a problem for the areas that are previous(lile
dirt). Becuase once the water goes through the dirt the
dirt filters it taking out all of the pollutants it may have and

it lest the water go. Unfortunately there are not as many
previous surface then there are impervious surfaces. But

This is a picture of the layers of the permeable
pavrment

The one that the
arrow is pointing
tois the pervious
area

there are a lot of ways some humans are trying to fix that.
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Water Cycle

The water cycle starts when the water evaporates into
the sky creating water vapor. Water vapor creates clouds
in the air, and when it gets cold the vapor turns into
water which is condensation, which is precipitation.
Precipitation includes rain, snow, sleet and hail. When
the form of precipitation hits the ground it can either
sink into the dirt, or it can form runoff. The difference
between the two is when the water sinks in the ground it
filters it which is a good thing, but runoff is dirty and

i
Enamgy o Sum
B R T L

Eutrophication

This is a process of which the water gets to much nutrients. It is a
problem because this can cause algae to grow and cover the water
surface. It could lead to plants under water not being able to
photosynthesize. Which could lead to the bacteria population
growing and taking in all the dissolved oxygen. It can lead to an
increase of bacteria because the dying plants start breaking down
which attracts and makes more bacteria. Which could lead to other
organisms dying from suffocation. It is common when fertilizer is
exposed to the water because fertilizer contains nitrates and

when it gets into the form of water(oceans, lakes, rivers) phosphates which is a nutrient that helps plants grow.

and makes the water dirty.
Urbanization

Urbanization is a huge problem today. The world’s
population mostly lives in urban areas and not rural.
Urban areas have a lot of impervious cover. On the other
hand, rural areas have pervious cover. Impervious is
when water can’t pass through the ground, previous is
when water can pass through the ground.

Kleindl's Impervious Cover Chart
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runoff. It can make a big
impact because the water
won't be dirty, if the water is
dirty then the plants can’t
photosynthesize. And also,
don't feed the ducks! This is
an activity that a lot of
children love to do when the
see ducks. But it can affect
the ecosystem. Feeding birds
bread can affect their natural
diet, meaning they don’t get
the right amounts of nutrients
they need.

NUTRIENT
INTAKE

pollutants go in the water
sources from runoff roads

and people leave behind. This
can make a big impact on the
marine ecosystem because it
can help clean water before it
can meet a lake or river.

SOLAR
ENERGY

-\

-----------

up most of
water can filterize before it the water when it rains,
gets into lakes and rivers. It’s  which can stop runoff from
made out of gravel and happening.
cement, there are little holes

that help the water sink

through.

DIAGRAM OF A RAIN GARDEN
o’
[ | Rarmater and starwgter cotert
B et

Plants pom, proveing besuty
yand

Watat Bibern, trough sl and godunty

Grounawater 8 necharged
o =4 wa |

Whats More Helpful

The most helpful in my opinion is probably Rain Gardens. Rain Gardens take up 90% of nutrients from

runoff. Meaning it can help when water gets into lakes, rivers or oceans because less nutrients will affect

the water.
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Assignment 6:

"A low bioclogical integrity score
M indicates that the environment is
it struggling to support life the way a
& natural habitat could.

_-_'ﬂ‘; ip— ‘.'_
- .—.F_ - ?__..—- '-._'..
T‘r_ - . e —-\-ls-‘
- k"

-

e Ty

e J -
ord “Urban” means a city that has a large popul
etimes a Marine Ecosystem in the city. And thos
ugh now that's a major p
cause, Urbanization is a pr

it will create more runoff. If the city has a river full of animals but uet water can't get through how

How will the fish be able to survive so maybe some of us can eat them?

Urbanization

World Without Fish:

"There are areas of the sea
called dead zones, Where
large amounts of
phytoplankton die from
pollution and, as they rot,
they use all the oxygen in the
water.”

contominated along with the

Pollution

Rural is the opposite of
Urban, it is
a environment that has a
whole lot of green and
spaces for animals.

A Rural is an area, far from the city, not many people live

abita

life. And since

and that will give the fish more purpose in

[

not much many people lives there it's more o

for the fish to not be cooked

Bacteria

Bacteria is threat to the
ecosystem because of the
weird affect it have on the

fishes, it can destroy any living
thing with sniffing, touching,
and so on.

low encugh for the fish don't breathe. The bacteria cons
and if they take up too much oxugen, the water v
anoxic. It matters that the water does nc

vhen the water have thi

from breathing in the oxygen
|

Assignment
2: Nutrient
@\Yel[lgle

"Organisms are
dependent on each
other within a
ecosystem.”

Ay @}‘- r pES b LT
A community of organisms interacting with their environment

is called an tcosystem. 2 factors are Abiotic and Biotic, Abiotic
are non-living thing, Biotic are the complete opposite and is
living organisms. There are 3 important roles in the Ecosystem
and they are, Producers, Consumers, and Decomposers.
Producers are important to the Ecosustem because it makes
oxygen and makes food for animals like bees and such

i Consumers are also important because, we as human beings
Roles in a are consumers and we give out carbon dioxide. Decomposers
ECﬂEy’S te m are to me the most important because it breaks down

organisms such as bacteria and make minerals to help affair

World Without Fish:

"The survival of
this planet, will
depend on how
well these
changes are

handled."

In our Marine Ecosystem we have quite a bit of
a food web, on a food web there are 2 important
roles, as again we have Consumers, Producers,
And Decomposers. But in our Marine
Ecosystem our producers are Phytoplankton,
witch are tiny, little algae. One of our
Consumers in our Marine Ecosystem are Great
Blue Heron, Striped Bass, and a Leafhopper.
Mow the Decomposers in our Marine
Ecosystem are bacteria, but when the dead
waste from grasses or plants become
decomposed the results will leave us with
Detritus. But what's different is that they all are
interconnected and affect each other.

# Eutrophication is not
Ya bad thing but isn't a
good thing in the
ecosystem. It often
comes to the cycle
when there is to

much nutrients
added.

Eutrophication is a scientific term that is bad concern when the
nitrogen is too much it causes Eutrophication. Eutrophication
starts off with fertilizer that is filler with nitrates and phosphates
that can lead to Increased Nutrient Concentration. That will lead
algae to bloom meanwhile it will cut off sunlight for other sea
plants and it feed bacteria to enter the ecosystem. And when the
bacteria enters the water it will use up all the oxygen in the water
then it will cause the water to become Anoxic. And when the water
becomes Anoxic it will cause all the living things in the water to die

Eutrophication

Scoop the
POOP IS a
common
threat to our
environment
because of the
polluted
ingredients,

Have you ever walk in the park and saw dog paste? Have you ever

wondered what a democracy! Well it is very much a threat to the

emvironment, the waste that comes out the dog have very too much a n d a n d t h e
polluted ingredients, nutrients and pathology. Mow, the pathology is . = 2

very much a big threat to the ecosystem, it causes and effect disease S | ht Of |t IS n 't
to the ecosystem. It's also a big threat because it has to much g

pitrients and once it has tog much of it it creates Eutrophication,

really
Scoop the Poop pleasant.
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| water Cycle

Water cycles from the sky to the ground and of the ground to the sky.
First water goes through evaporation is when water warms up to the
point that it becomes vapor. Which rises to the sky because the higher it
goes the colder it gets. So when the vapor cools it turns into a water
droplet this process is called condensation. After two much water goes
into a cloud the cloud needs to release it on the earth. In four different
ways called (rain, snow, sleet, and hail), But when people started
throwing trash in the streets. When it rained and passed through the
waterways and picks up trash and takes it to the ocean

Eutrophication g-s-s

. e e — —" |
[Ere—cieey NS —

Eutrophication is caused when people throw fertilizer or
sometimes when people put fertilizer in the grass and then
when it rains it falls into the lake or nearby water way. and

because Protein in the fertilizer Is too much algae
consuming which causes the algae population to increase.
since he lives in the top of the water it covers all the
sunlight from touching the bottom of the lake. so then the
plants at the bottom die and then bacteria consume it
increase and then they take up all the oxygen. so then fish
die because of the deal level changing some fish can’t
resist it others cannot people who live in the country that
caused this.

Permeable Pavement

Permeable pavement is a special kind of concrete it instead of it
having bad chemicals. It has natural things if it rains or water flows
over it. The water passes through it and reaches the soil under the
concrete. Other concretes can do that why they made waterways.

The problem is that when it’s going through it the waterways it

collects trash and oil in the streets.Dumps it in the ocean which
harms the marie live. But | know that your thinking that if this is so

much better than normal concrete then why don’t people use it.
But the rising why no one has tried it out because people thought tha
t it wouldn't hold to normal heavy weight of traffic.

Symbiosis & Ecosystems -
& food webs < &

Symbiosis Is when two or more animals have a relationship I'm going to talk to you about
two and there's more there all very different but i'm not going to tell you the rest. The
first one is parasitic it's when one animal benefits from the other animal which is the
parasite while the other animal is being harmed which is the host. The other kind of
symbiosis is mutualism. it's when animals are getting something back and then of them
are harmed people change this system because if we take out one animal species from
this relationship the other animal species will die. Some people kill snakes because they
say there’s no use for them and they're terrible creatures. but if they weren't snakes
around the most population would go up and most people will be surrounded by mice.
And a lot of people don't just killing snakes they kill a lot more animals which can cause
way more different environment. for a lot of animals some could die others could be
harmed and some can’t thrive so much that their population can go out of control.

5 Carbon Cycle ,;\

The carbon. cycle is important not just for animals and plants but is
also important for us animals plants and us are all made of carbon so
we should know. how important it is the curbing goes through a long

process and also a complicated one people don't know it but if we use
too much cars or if we keep burning. oil where chemically causing
climate change we burn carbon is carbon is oil if we were starting to
use. more bikes walking or do more things. that make us work and
have energy we would actually be saving the planet earth.

. \ )
Nitrogen Cycle <X

The Nitrogen cycle first when the nitrogen when the nitrogen goes in
the soil Bacteria turn it into Ammonia after different bacteria turn the
ammonia into. nitrates then different bacteria turn into nitrate this
whole process is called nature of Acacian when people make sidewalks
or push the soil away .or kill plants the bacteria that lives in the soil
cannot turn the nitrogen into nitrates nitrates are important because
plants use it protein without the bacteria and when we move that
bacteria from its original place Bad things can happen.
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1. Background:
The Rain Cycle

and Marine
Ecology

o The sun heats the ocean. @ If enough water condeansas,
the drops become heavy
Ocean water evaporates encugh to fall to the ground
and rises into the air. as rain and snow.

(3) The water vapor cools and (&) Some rain collects in
condensas to baecome groundwalls. The rest flows
droplets, which form clouds. through rivers back into the

oCcean.

This Picture Is About The Rain Cycle and how it
works. You can see the rain drops falling from the
sky and landing in a river. From there the water
now turns into water vapor and goes back up to
sky then turns into water again. Then it comes
right back down. Impervious surfaces such as
cement in cities impact the water cycle
because...if the water goes on cement it will just
slide off or fall into the creases.

The Ocean has been around over 1 Billion years
and still hasn't been searched 100%. But life in
the ocean still matters like plants in the city and
urban. Life in the ocean has to be taken care off so
if you think about throwing pollution in the ocean
think twice.

2. The
Problem:
Urban Runoff

Solution:
Rebuilding
Ovyster Reefs

When it rains in urban areas, water slides down
the side of a house or building. The water creates
runoff in the street and that water picks up
pollution. The types of pollution the runoff picks
up is oil, animal waste, and fertilizer. This impacts
the ecosystem because the biological integrity
degrades leaving the ecosystem unhealthy to
support life.

% One solution to help reduce urban runoff and

marine pollution in Boston would be to rebuild
Boston's oyster reefs. This will help because
oyster filter nitrogen from water. Nitrogen
pollution is a huge problem. In the article,

Rebuilding Oyster Reefs, it states that “ 1300
acres of oyster roof could equal a state of the art
water treatment plant at far less cost.” This is
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URBANIZATION AND RUNOFF
IN BOSTON

By: Daniel

Over time Urbanization (citys) has grown and over that time
there has been more impervious (Road sidewalks,etc) areas
made. When there is more imperious there is less dirt to clean
the water and the biological integrity(The ability to support life)
goes down because the water gets dirty or have a lot of
nutrients, trash and more it gets bad for the environment.
Imperious areas can get fetterlizers in them and when water
takes the fetterlizer away then algae population can grow
because algae grows when there is too much nutrients in the
water making the water anoxic(water that has no dissolved
oxygen) because no sunlight can pass.This affects the water
cycle in multiple ways. This is why we need to be careful of what
we make or what we put in our plants.

40% evapolranspiration 3% wvapotranspiration

The problem is that we make items that help us but don't help
the ecosystem. One thing that helps us is roads we use road in
our daily life but what some people don't know is that roads are
not helping the ecosystem because they create runoff(water
that does not get cleaned before it gets back in the water) and
that can make water dirty. Another problem is the fertilizer.
When we use fertilizer it can get in the water and it can create
algae and too much algae can make the water anoxic because
plants can’'t make there food so Bacteria uses too much
dissolved oxygen. Throwing trash on the floor can also make
fish die and if it kills a lot of it will be a lot we will lose a food 4
® source.

Every problem needs a solution. One solution is to add more
green roofs ,green roof clean rain water and there will be more
clean water than dirty. What you can do is you can scoop the
poop on the floor poop is fertilizer and if there is too much that
can be a problem to animals and ecosystem.What we can do as
a community is make rain gardens this will clean the water and
look good. These are some helpful solutions.

CLEAN UP AFTER
YOUR PETS

In an ecosystem there is a food web. All of the animals in the
food web are connected even if it does not have a relationship.
If one change would happen everything gets affected because
some animals need that animal to be alive so other animals can
support life.If it all collapse that can be a problem an example is

fish if fish were all gone bears will lose one of its food source

then it other food source will go down because bears will be
eating that food more, than it might affect other animals that
eat it because their food source is going down quicker.

| -

. \ Y
el sinad

Grass
hopper Grasses

Green roofs are one example on tech that can help the
ecosystem. Green roofs can clean water and make your roof last
longer. This will help the ecosystem because the water gets
cleaned before it hits the ground there will be less runoff and
the water will get cleaner. This is why green roof can help
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Marine ecosystems play a big role in life. There are many
different relationships. One relationship is atlantic killifish and
great blue heron great blue heron live on land and atlantic
killifish live in a marine ecosystem they have a predatory
relationship. Marine ecosystems are important because if we
did not have them the water would be all bad and disgusting,
also the biological integrity will go down in the marine
ecosystem. This would affect land because animals that eat
marine life will die and food webs will collapse.
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K'Von's
Science
Infographic

ha
P

Connetions in Ex n
Ecosystems - ;&%7““'5
- Birds

If a Heron, a Largemouth Bass and a Minnow 24 ';
was on a food web.It would show that the 5 /
Heron eat the Largemouth Bass and 7 | Rabbits Mice Grasshoppers
Largemouth Bass eat Minnows. And since this ;‘,}f I /
is true when the Heron eat the Largemouth = m
Bass the Minnow population increases. And : :‘ It‘
that information about the Minnow population
would show up on a graph about the
population of minnows. Herons,Largemouth
basE and Minnﬁvaus are cglcsumers.Hﬁrgns prey m[
on Largemouth Bass and Largemouth Bass ;
prey on Minnows. Carrots Grasses W Grains

The Problem

Impervious Cover in the Continental US

This immage how many impervious areas there B0.00%
were in Boston in the 1630's and Now. The
reason why | have shown this image is
because this image also shows how many
buildings we have built over the ocean. These
impervious areas stop infiltration. Infiltration
is when rain soaks into the soil and gives the
plants nutrients but since there are so many
impervious areas, such as
concrete,plastics,asphalt and much more rain
can't do infiltration. Infiltration is good for the
environment. The reason why infiltration is
good for the environment is because when it
rains the rain soaks into the soil and it goes to
the roots of plants and gives the plants
nutrients to it can grow. Also the construction
from all of these buildings and stuff can fall
into the marine ecosystem and make the
water contaminated.This shows how
population growth can affect the marine
ecosystem.

50.00%

20,00

Percent of the conterminous United States
=

Pestent impenvious cover

The Solution

PICK UP YOUR DOG WASTE! The

reason why you should pick up your
dog waste is because people can get
dilseases”fr%ng:d;:_:-(g: poopls%ch as
salmonelia,kE. Coli,Campylobacter.
These diseases can cause diarrhea, TRANSMITS DISEASE
fever and abdominal cramps within

eight to 72 hours. Another reason you PLEASE BEA GDOD

should pick up poop is because it is
not good for the environment.The HEIGHBOR A"D

reason why | think it is not good for
the environment is because dog poop CLEAN UP AFTEH
does not decompose and it adds YDUR PET
harmful bacteria to the environment )
and nutrients to local waters.The
reasons why nutrients from dog poop
os bad for
local waters is because when dog
poop decompose or rots it takes up
oxygen the algae will grow but only for
a short time before the algae dies
then the algae will turn into dead
matter and bacteria eats dead matter
and when eating dead matter it takes
up oxygen inside the water then when THANK YOU
it takes up oxygen there will be no

more for the fish,c;c_hen all the fish will
[=M \

The Water Cycle is Important

The reason why the water cycle is
important is because it “ensures the
availability of water for all organisms

and regulates weather patterns on
Earth.” Also if water didn't recycle itself
we would run out of clean water and
water is essential to life because
animals and humans can't survive
without water.Another reason why the
water cycle is important is because
since it ensures the life of all
organisms that means if organisms
didn't have the water cycle the
organisms would've died and the
predators and prey that depend on
those organisms would die too.

Fomitan
e D
i B Sy

Ecosystems Are Important

The reason why ecosystems are Sunlight and hase
important for the environment is
because ecosystems purifies the

water. Ecosystems such as wetlands

purify water. The reason why this is
iImportant is because if ecosystems
don't clean the water that means the
water can get polluted and animals
and humans can possibly die from

drinking the water.

Abiotic Factors
ABIOTIC FACTORS

these are the non-living components

I

Abiotic factors are "Non-living
chemical and physical parts of the
environment that affect living
organisms and the functioning of
ecosystems.” Examples of Abiotic
factors are water, sunlight, rain and
oxygen.Abiotic factors affects living
organisms because since water is an
Abiotic factor that means its non-
living and animals and humans need
water. So without water humans will
die, and that is how Abiotic factors
affect living organisms.

Yo ¢
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. th STORIES ABOUT THE DESIIUGH]N OF THE PLANET INVOLVE A VI[MN HHITIM [\fﬂ
DT BUT THIS 16 THE STORY OF HOW THE EARTH COULD BE DESTROYED BY WELL MEANTG PEOPLE.
\HO FALL 0 SDl‘ﬁ A PIUM]LE SIMPLY BECAUSE mm (A[[UMTIDNS IRE ﬂIUNG

il 71,@ /?aa@ mg:nq/
\ Ccos stesms

ECOSYSTEMS ARE INTERCONNECTED AND WORK
TUEHH[R‘[D( EATE A HEALTHY ENVIRONMENT

ORGANISMS AND THE NUTRIENT CYCLE WORK
TOGTHER.IN THE FOOD WEB FOR ECOSYSTEM TO STAY
HEALTHY THERE ARE PRODUCER MAKE FOOD AND DRYGEN
CONSUMER GIVE OFF CARBON DIOXIDE (OMPARE
BREAKDOWN THING TOMINERALLS TO HELP TRINGS
GROW

2. Mhe Froblem:

e

INCREAS HUMAN ;f"f'i:" LATION E:i_-"..i LEADS
10 URB '.';'.'] | CAN CISNUPT TH
(L0 | M 4| A "|'.'-,[: I '...a‘.l (11
|I 0 ORGANT! !"\I | '” BINT
| !"f'.ii HEN IT RAII N
PENS FROM GRAVITY. R FILTRAI t
GROUND AND TRAVEL TO THE O( |
THEN EVAPORATION INTO T fiOM \
' b |.J!!':lLi.-'l1i'l ] ]:
i iy : L4
[RING THE AR, £ (ERUND (4
ND THERE ONLY 0
I (LZATION DECRE ull
TEGRITY OF AN ECOSYSTE!

3. Whe Solution: Feumeable

Favement

HUMAN TECHNOLOGY CAN HELP REDUCE THE TMPACT THAT
i I“I \N POPULA '1' | GROV |'1f i \WING ON ThE
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Animal waste can affeet a body of water in many ways bul oné Way

cause problems is putting nutrients and pathogens in the water which ean cause
the water to be unswimmable unboatable, the water ean be very unhealthy. Yes
some animal waste can be good as fertilizer bul the problem with that is too much
of it. When vou have too
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Perotous

dervioud spaces actually helps the ecosystem. ervious 4
when places w/wre 6/26!6 are no buildings, roads,
sidewalks, and le. For example theyre was and
extra land a wf Lo Boston and il had lots of grass and
(rees that (s pervious. instead of po(&ctmg the water. The
water goes in the dirt which cleans the water and leads
(it to the sea. or ocean.
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Eutrophication/Nitrification

Eutrophication Is when nitrates,and
phosphates combine into water(rivers)
and algae lose population. Meaning it can
grow into plants.

Nitrification we should be careful when
also having fertilizer,because when
having too much it can harm the soil.
Nitrification is also important to are
nitrogen cycle because of the soil.

02

Infiltration

Infiltration is mostly described when,
Water passes through the ground
pervious surface (A surface that can pass
through). (mud,wood,soil)

(Impervious surface) A surface that water
cannot pass through(plastic metal
cement) Its harmful to environment
because as the water passes
through,when the right way is the water
running off and and that can affect how
watery the soil can get.

03

photosynthesis This process is
Photosynthesis can be used as, Plants use which sustains
their energy from the sun to turn water and .
carbon dioxide into food. It’s important to Plant life on
study because it's apart of are ecosystem and .
it what it does is it helps green plants make or earth,ls Cal]‘Ed
process there food and with out that are photosynthesis"

plants wouldn't be helping in are ecosystem
as much as they do now and the number one
is to get energy. It's also important because as
photosynthesis gives energy it passes on to
plants to Oxygen gas.

04

Water cycle

The path water takes from the earth to
the cloud and back again.When the
precipitation falls from the sky it fills the
lakes and rivers etc.. Runs down the
mountain and soaks into the soil and then
we drink it. (animals & plants) A lot of
water can disappear into thin air through
evaporation,when water gets warm from
the sun, it changes from a liquid into an
invisible gas called water vapor.

05

The carbon
cycle/Nitrogen
cycle

Carbon cycle is when,the process
continuously recycling carbon from living
to nonliving things between earth and
atmosphere.

Nitrogen cycle: Is when the element
nitrogen moves back and forth because
living things live animals and nonliving
between earth. Carbon moves through
the ecosystem by because since it
releases energy for plants(food)
organisms break that down carbon.

06

permeable payment

Permeable payment is when it rains the
water drains right through it and into the
soil. Permeable concrete is made in a
similar way to traditional concrete(gravel,
glued together with cement) Rain that
falls has to go somewhere,and so cities
have to elaborate and expensive
underground pipe systems to capture and
move stormwater.
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Ecosysytems

Uver our generations, ecosystem become more
1'nm|:||!*:~;. and more fragile. Ecosystems now consist in
types of roles to keep it healthy, active, and
supportive. These roles are producers, predators, and
decomposers; producers are plants that provide all
organisms (including us) food and oxvgen to survive,
predators are the organisms that eat the food and
breathe the oxygen we humans and animals eat, and
decomposers are bacteria and other insectoids, etc,
who decompose the waste we animals and humans
provide after eating the food producers give us to
survive, Though not only do we need the three roles of

an ecosystem such as what 1 r“-.'plninml i
environmental ecosystem, we also need marine

ecosystems to survive as well,

Marine Ecosystem

Our marine ecosystems are crucially
important to our world and 1o
ecosystems too. Such as our EcoXPT
concepl maps that we study, how one
mistake in the marine ecosystem
caused the the only predators to die in
a matter of minutes except for the prey
(a predators food). Not only is this
crucial to our world, so is the marine

ecosystems way of cycling water.

;.@-::‘*—an o

Not only is this crucial te our world, so
is the marine ecosystems way of cveling
water. It all starts from a body ol
water, like a lake or the ocean, the
sun s ray ol light causes the water to
evaporale and turn to steam. This
process is called evaporation, once the
steam goes up to the sky, it cools off
due to the temperature in the sky is
lower, then the steam turns into gas
bubhbles, which are water droplets.
Then they are filled inside a cloud, this
process is called condensation, when
the cloud is filled up, it will rain, this is
also called precipitation, while
precipitating, water would start to form
streams from .-|npm.. This process is
called runoff, but some water however,
are sunk in the soil and gather
pollutants that are hiding under the
ground, and then repeats its process
from evaporating while carrving the
pollutants with it, this process is called
infiltration. 1Ithl.:lu;_jh, 'Hl]:l:‘. infliltration
doesn’t function as much as it's
supposed to be, and if this would
continue, we may be endangered for all

life on earth.

Urbanization

Urbanization is the growth population in
urban cities, such as Boston. Like boston, our
growth populations continually increased
since the 19505 to 2020s, from 2 billion to 7
billion in world population. While we grow
we develop, and while we develop, we cover
more spaces, and while we cover more
spaces, we are affect our marine ecosystems.
By that, the main reason is our impervious
surfaces, an impervious surface is a surface
that water cannot pass through, such as our
paved roads and grass that cannot perform
infiltration. As for that, the amount of waste
that would be thrown out into the streets,
roofs, and parking lots, along with the
chemicals that we would leave our cars,
abandoned mines, and factories, would all be
carried from the runofl water into storm
drains which would lead to the ocean where

our fish could be affected by our mess.

Substances could include oil, waste metal,
acids, toxic metals, chlorine, E.coli, human
waste, and fertilizer. At least hall of these
substances are called biological
contamination and chemical contamination.
This was all caused just for our growth in our

population.

Eutrophicaton

With these pollutants spreading off in to our
ocean, it will cause serious harm to fishes in
our marine ecosystem, but what's worst of
all is the Eul rophication cycle.
Eutrophication is eycle that in the end
creates the water to become a dead zone, or

anoxic as its pronounced. The cycle begins as

EUTH[}PHIC#.T'ON nutrients being carried by the runoll water

PHUEESS and entering bodies of water, carrying
\ phosphates and nitrates, then the algae
‘ 'i'l-'f]-l.]llit Ill‘l,.:ill o Hl.'[il'i'l. Imore .'illli TR e -I"Illl' b
the excessive nutrients, until it's thick
gl

enough to block out sunlight from plants
who need the sunlight to do photosynthesis
and produce air. While the plants die off one
by one, bacteria would come to decompose
the dead matter from it, but when more
dead plants die and dead matter increases,
s0 will the bacteria. Sadly, like all of us,
bacteria would need oxygen to breathe, so
while they take up all the oxygen left, it will
lower Dissolved Oxygen levels too, causing

everything nonbacterial to die in a matter of
minutes, If this continues, we may not have
anymore [ish for us at all.

| type of

species die
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Habitat Loss

Not only would our water supply and local waters would be on the line, so will our biodiversity in
animals due to our population growth. Tons of habitats are lost from our population growth, -
since we need to put housing and farmlands for our survival in life, thou ‘!]I while not worrying
about the other animals in the area that had claimed that spol [irst. In nh:liliun. this is causing
an undergoing event known as the die-olf, a mass extinction that ha 1.|wm_=d with the dinosaurs
and other species 65 million yvears ago. Back then, about three I:|l_lH|'Fl_"l’.‘-i of the earth's species
suddenly went extinet, now today scienlist estimated that the same portion is caused by human
actions, as us. Species are now dying off at an alarming rate, from 1,000 to 10,000 times laster
than normal, all for our destructions in their habitats that rely on it to survive, as well as the
ecosystem within it too, this matter would have to be stopped, or else more animals would die,
thankfully there is a solution to this problem.

The solution

Green roofs

Green roofs CER P
L TR L i

Green roofs is like any ordinary roofl but in the form of

a garden instead. With this, we'll be able to repair the

amount of damage we caused over the animals habitat,

plus, this would improve our water sources from . e
getting contaminated from unwanted substances. The '
way il works is -.1'|:|'||:]L'-, once il rains on top ol the roof,
the plants on the rool would :-n|[|t|u1- the walter and
keep il from sliding off the rool and onto the ground
where it would carry the pollutants by runoff. Once the
walter is inside the plants, the IP!iLHl.‘- would soak up the
water and release it as clean, [resh air, almost like the
evaporation process, though, some of Lthe water is kepl
in a drain and exceeded out of the drain and into the
ground instead, all of this would reduce the stormwater

volumes by 85%. Athough, as any ordinary garden, yvou Lo Tkl B
have to take care of it well and out of harm's way, and | ;
vou |l need the right plants to handle a job like, like a |

cactus, cactuses leave extra water lor themselves in .

case of drought and other emergencies, so you won't
have to worry about them il you were to panic.

¥ Habitat recovery

Using the Green roof solution would also
recover the ecosystems for the habitat
losses from our population growth. Just like
any ordinary ecosystem would be, it would
have it's three main roles, producers,
predators, and decomposers, and with all
these requirements you've made yoursell a
nice little garden. These Green roofs would
be able to benefit people, plants and insects
that also help the ecosystem with it too,
such as bees, butterflies, ete. They are also
none as hot spots lor organisms Lo rest on
or take a break from any troubles, Even
used as a relaxing, quief place from any
Ir'|'|I_2||!||!'=-.. or as a l'||.i1_'!' to test sclence l
experiments, or you could even make it as a
farm to grow food for voursell and whoever,
T and this is how using the Green roof
solution, can benefit all marine ecosystems
on earth, including environmental
ecosysiems,
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evaporation

Ecosystems

All Ecosystems in this world are
interconnected so if one gets messed
up that could affect the other. So, it is
like a bad kid getting slapped and
snitching on his brother who snitched
on him and it spreads If, they have

CO, uptake
by plants

Urbanization

MNutrient cycling and Eutrophication

* Oxygen is very beneficial for ecosystems
without it ecosystems would not survive.
Oxygen Enters an ecosystem by plants
during photosynthesis which they use
sunlight and co, to make oxygen.

* DID YOU KNOW Plants can do
photosynthesis underwater. Also, another
fact is that when water loses its oxygen it
is Anoxic.

* So If dudu goes into water it gets
absorbed by algae and the algae grows
until it is nice and thick.

* When that thick algae it the top of the
surface of the water stays there it blocks
out sunlight from reaching the plants
below it in the water causing them to die.
All these dead plants in the water attract
bacteria which gobble it up, but when
they do that, lots of oxygen in the water
gets used up, then the water loses all of
its oxygen making it Anoxic. When the
water is Anoxic it kills any organism such
that is not bacteria. Overtime algae can
restore the oxygen using photosynthesis.

more siblings or tell on people the
know.

DID YOU KNOW that there are more
cities than Suburbs so that would
mean there is more cities than
Ecosystems in a more greener area.
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Infiltration (water cycle too)

* When it rains water gets filtered from
the toxins that were in it when it
evaporated, by pervious land but,
impervious land doesn't. So all the
toxins pervious land filtered from the
water goes into it so this why your
parents tell you to not eat dirt

» Pervious land is land that filters water
like grass, sand, dirt, silt, gravel, clay
and mud so, technically land that is
not really solid but solid, like it is able
to be walked on.

* |mpervious land does not filter water
like roads, streets, concrete, sidewalks,
pavement, turf, marble, sod, and big
rocks.

» SAD THING DID YOU KNOW that
most of that unfiltered water is
entering ecosystems because there
are so many roads and cities with
impervious land. So u know what that
means.

i’_.

Smart solutions from scientists to the
problems

Permeable Pavements

* Some Governments are
to stubborn to even think
about applying it to their
roads. Even though, It is
hard there are mini gaps
in it that let water be
filtered through dirt in it
which is beneficial for
ecosystems and better
for a green planet. They
can support weight like
regular ground but,
Government officials still
think they are bad when
they don’t have proof for
a reason to not use it.

e FUN FACT DID U KNOW
that Canada uses
permeable pavement
because it is cheaper and
lasts forever AND filters
water for ecosystems.

.

United states is

76% impervious

Problems
can always
be solved

Green roofs
e Green roofs are gardens on
roofs of houses that filter
water making it ok for an
ecosystem, If the house is
near an ecosystem or near
It.
. They not only help the
ecosystem but they also
benefit the person living in
the house with the green
roof. It helps cool down the
house in the summer and
lets it have fresh air.
 But, the thing is green roofs
have to be constantly
tended and it would cost
some.

N

‘T;n'ld population growth, 1750-2100

Global Population Is
increasing every year by a
billion
And impervious cities are

being build along with it
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