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1.1 ABSTRACT

Abstract
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According to FEMA, flooding is the most frequent
and costly natural disaster in the United States (National
Flood Insurance Program and National Oceanic and
Atmospheric Administration, 2010). The risk it poses to
both people and property will only increase in the coming
years due to the increasing effects of Climate Change.
Additionally, the effects of Climate Change mean that
areas that were once safe from flooding are now in danger and their current infrastructure was not designed to
withstand the impact and effects of the more frequent and
dangerous flooding occurrences.
Climate Change effects temperature, sea levels,
and the increasing frequency of storms which leads to
rising numbers of flood occurrences, not only on the coast
but also on river systems and the cities and communities
around them. We must begin to adapt the current urban
environment to not only withstand but also embrace the
coming changes in our landscapes. For example, floodable
parks and gardens have become widely accepted and
appreciated strategies to embrace water as an enriching
aspect rather than a destructive one.
The purpose of this thesis is to identify and adapt
nature-based urban design solutions along a section of
the North Oconee River in Athens that will not only adhere
to existing flood protection standards but also benefit the
area’s existing community by increasing its resilience and
vitality.

Photo 01

9

1.2 ABOUT

1.2 ABOUT

WHO?

WHAT?

WHEN?

WHY?

WHERE?

HOW?

The community of
Athens-Clarke County

The purpose of this thesis
is to identify and adapt
nature-based urban design
solutions along a section
of the North Oconee River
in Athens that will not
only adhere to existing
flood protection standards
but also benefit the area’s
existing community by
increasing its resilience
and vitality.

Now.

“When a major city like
Houston or Detroit floods,
the nation pays attention.
The president may declare
a state of emergency, and
agencies at all levels of the
government begin recovery
efforts while monitoring
the event. When flooding
happens in a small town
or only a small part of a
city, though, the event may
not be closely examined
for its economic and social damages.”- Linda Poon

Athens-Clarke County
Georgia, USA

Designing a relationship
between the physical and
the social.

Trail users around the
North Oconee River.
Residents of the
Chicopee-Dudley
Neighborhood
Visitors and residents of
Downtown Athens
City Officials:
Officers within the Athen’s
Office of Sustainability

10

We may not be able to
change the negative effects previous generations
have had on the earth,
but we can design now
to actively prevent future
temperature increases
that would damage the
environment even further.

Allowed me to use my GIS
resources for a more indepth analysis.
Able to physically travel to
the site for research.
Area that experiences flooding and is not a
coastal area or a large
metropolitan area - not
many people may focus on
it.
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What to expect?

1.3 CAUSES

What are the causes of increasing floods?

So far, the effects of Climate Change on the environment can be seen primarily
on coastal and ground-level areas. If this continues at the same rate, approximately
1.7 million more American properties will be at risk, and the cost of flooding and cost
of damages will continue to rise.

1.3 CAUSES

Heavier Precipitation
As the atmosphere warms, more water is held and then released. Since 1901,
the country has warmed by an average of 1.8 degrees Fahrenheit, becoming about
4% wetter, with the eastern half of the country becoming the wettest. The most severe storms in the Northeast now produce about 27% more moisture than they did
a century ago. Basically, when it rains, it pours more due of global warming. The National Oceanic and Atmospheric Administration (NOAA) found this in a study of the
record-breaking rainfall that hit Louisiana in 2016, triggering deadly flooding. Because
of climate change, the study found that these rains were at least 40% more often and
10% more intense.
Heavy precipitation occurrences are expected to increase (along with temperatures) by 50 percent to as much as three times the historical average in the
twenty-first century. This includes extreme weather occurrences such as atmospheric
rivers, which are air currents loaded with water from the tropics that account for up to
40% of regular snowfall and annual precipitation along the West Coast. Experts anticipate that storms will become more intense, bringing up to 50% more heavy rain by
the end of the century.

Photo 03

Urban Flooding

Photo 02
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In urban settings, flash floods, coastal floods, and river floods can occur, but
“urban flooding” refers to flooding that occurs when rainfall, rather than an overflowing body of water, overwhelms a densely populated area’s local storm-water drainage
capacity. Rainfall runoff from roads, parking lots, buildings, and other impervious
surfaces is routed into storm drains and sewers that are unable to handle the volume.

Photo 04
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1.3 CAUSES

Sea Surfaces are Getting Warmer

Temperatures Today

Warmer oceans are a result of a warmer atmosphere. The sea surface temperature is 1.5 degrees
Fahrenheit higher than it was in 1950, and it will climb
another 0.5 degrees Fahrenheit by 2050. Higher ocean
surface temperatures provide more water and force to
hurricanes and offshore storms, allowing them to travel
further inland and north, become more violent, and persist longer.

The Impact of Warmer Seas

When Hurricane Harvey struck Houston in 2007,
the Gulf of Mexico was experiencing record-breaking
ocean temperatures, with temperatures reaching as
high as 86 degrees Fahrenheit. The storm was prolonged
and exacerbated by the warm waters, which provided
enough moisture to produce up to 60.58 inches of rain
in certain locations over four days, making Hurricane
Harvey the wettest tropical cyclone in US history.
Hurricane Dorian’s slow movement in 2019 was
also a result of warmer ocean temperatures. It stalled
over the Bahamas for more than a day and slowed to 1.2
miles per hour at one point. The storm’s duration and
warm water temperatures resulted in considerable rainfall, which totaled 36 inches.

1.3 CAUSES

Warmer Seas

Figure 03

Temperatures in 15 Years

Figure 04

Temperatures in 30 Years

Photo 05
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Figure 01

Figure 02

Figure 05
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1.3 CAUSES

Sea Levels are Rising

Sea Levels Today

Rising seas are affecting most of America’s coast
due to global glacier melt, thermal expansion, changes
in ocean circulation, and local land sinkage. Sea level
rise raises high tides, putting extra strain on coastal
drainage systems and increasing the risk of tidal flooding. Higher sea levels also result in more storm surge
from hurricanes and other storms, resulting in deeper
floods that travel further and persist longer.

The Impact of Higher Seas
When Hurricane Katrina hit New Orleans in 2005,
the storm surge of 27.8 feet destroyed the levees, causing massive flooding; the hurricane took 1833 people
and cost more than $105 billion in damage. Scientists
estimate that the storm surge and flooding were 15-60%
more than they would have been if local sea levels had
been 2.4 feet lower in 1900.
Even when there are no storms, floods are becoming increasingly common in many coastal locations,
as rising sea levels increase the number of “sunny” day
floods induced by high tides. Over 40 cities in the United States currently have accelerating high tide flooding
trends, including Washington, D.C., which saw 22 days of
high tide flooding in 2018.

Figure 08

Figure 09

1.3 CAUSES

Rising Sea Levels

Sea Levels in 15 Years

Sea Levels in 30 Years

Photo 06
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Figure 06

Figure 07

Figure 10

17

1.3 CAUSES

Extreme Rain Events are Increasing

Rain Levels Today

More evaporation and water available for rain as
the atmosphere heats adds to shifting weather patterns
and flood risks. Extreme rain events are becoming more
frequent and intense, resulting in increased urban and
flash floods, as well as flooding from overflowing rivers
and streams.

1.3 CAUSES

Extreme Rain Increase

The Impact of Extreme Rain
The 2019 Midwestern Floods impacted roughly
14 million people in 13 states, resulting in $6.2 billion
in damages. The floods occurred during the wettest
12-month period in recorded history, and were compounded by intense and frequent rainfall, which led the
Missouri River and Mississippi River to set new record
levels in 42 separate locations.
Between 2016 and 2018, Elliott City, Maryland,
experienced two significant rainfall storms that resulted
in flash floods, as the earth was unable to absorb the
large amount of rain that fell in a short period of time.
In any given year, each occurrence had a 0.1-0.2 percent
probability of occurring.

Figure 13

Rain Levels in 15 Years

Figure 14

Rain Levels in 30 Years

Photo 07
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Figure 11

Figure 12

Figure 15]
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Beach Dunes and Renourishment

1.4 SOLUTIONS

Green infrastructure is a cost-effective and sustainable flood management approach that gathers and removes water at its surface.

Open Spaces

Communities can lessen flood hazards for homes and businesses by providing areas for regulated flooding. Cemeteries,
golf courses, and parks are examples of such places.

Natural Barriers

Natural infrastructure, such as barrier islands, oyster and
coral reefs, mangroves, seagrass, and salt marshes, can be
restored and built up to lessen floods in a cost-effective and
environmentally friendly manner.

Storm surges are reduced by using beaches and dunes as natural barriers. Increasing the size of beaches with sand helps to prevent
coastal erosion and protect communities from flooding.

Rain Gardens and Bioswales

1.4 SOLUTIONS

Green Solutions

Rain gardens help to prevent flash flooding by collecting
precipitation and allowing it to soak up or be transported
away. Bioswales are typically part of a larger stormwater
drainage system and are larger but functionally comparable
to bioswales.

Marshes and
Wetlands

Restoring and creating new
wetlands or marshes
provides storage areas for
water, as a result
lowering flood levels.

Figure 16
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Figure 17

Figure 18

21

1.4 SOLUTIONS

Gray infrastructure uses concrete or steel structures to control flooding. These engineering structures are costly, take time to
build, and require regular maintenance.

22

Seawalls and Floodwalls

Vertical barriers placed beside bodies
of water to avoid floods are known
as seawalls and flood walls. They
must be maintained and repaired on
a regular basis to be functional.

Upgraded Roads

Raising roads and replacing them
with more pervious pavements can
help to drain water, decrease runoff,
and reduce flooding. Raised roads are
frequently used in conjunction with
stormwater pumps to prevent water
from being diverted to lower-elevation residences and businesses.

Stormwater Pumps

Water does not drain as easily in
higher seas. Pumps can speed up
the process of removing floodwater
from the streets by sucking it up and
returning it to the sea.

Figure 19

Levees, Dams, Dikes, and
Weirs

These barriers, which are frequently
constructed along rivers, aid in the
regulation of water levels or flows
and the prevention of flooding. Certain certifications may require regular maintenance and inspections.

Upgraded Stormwater
Systems

Water can be carried, stored, and
drained more quickly by investing in
modifications to outdated and underutilized stormwater systems. Pipes
are being replaced, land around reservoirs is being protected, underground
storage tanks are being built, and
drainage basins are being installed.

Tide and Flood Gates

Tide and flood gates allow water to
flow freely in one direction but close
automatically or manually to prevent
water from flowing in the opposite
direction, which aids in flood management.

Figure 20

1.4 SOLUTIONS

Gray Solutions
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1.4 SOLUTIONS

Resilience measures are community-wide, non-structural strategies that help people bounce back more quickly after floods.
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Floodplain Ordinances

To adapt to flooding, communities might establish
regulations and requirements on property and development, such as requiring homes to be elevated above
a specific elevation. To avoid long-term risk, floodplain
ordinances might limit or prohibit building in floodprone areas.

Figure 21

Managed Retreat

Communities in certain locations are considering
relocating homes, businesses, or even entire neighborhoods to keep people and property out of flood zones.
The land can subsequently be used to construct more
security infrastructure or converted into public-use
areas like parks or open spaces.

Community Response Plans

Communities can analyze vulnerabilities, encourage communication and information sharing,
and coordinate action by setting aside time and space to explore local needs and concerns.

Figure 22

1.4 SOLUTIONS

Resilience Solutions
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CASE STUDIES
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Photo 08

Figure 23

2.1 HUNTER’S POINT S.

2.1 HUNTER’S POINT S.
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Hunter’s Point South Waterfront Park

The plan calls for a set of parallel perimeter ecologies to connect the site’s
Architects: SWA
northern and southern edges. These linear threads create new natural corridors that
Location: Queens, New
run along to the water’s edge, connecting the park’s principal precincts and programs
York, The United States
with different paths.
Collaborators: SWA/
Existing concrete bulkheads are strategically replaced by new wetlands and
Balsley / Weiss/Manfredi
trails along the water, producing a “soft” infrastructure edge. A densely planted bioProject Year: 2013
swale marks the boundary between the city and the park. The park’s very irregular
boundary ranges from narrow to huge swaths of land between the city and the lake,
calibrating the scale of the park’s program features.
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2.1 HUNTER’S POINT S.

2.1 HUNTER’S POINT S.
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Figure 24

2.2 REGEN VILLAGES
32

Regenerative means that the output of one system becomes the input of another. Energy positive housing, renewable energy, energy storage, high-yield organic
food production, vertical farming aquaponics, water management, and waste-to-resource systems are all part of the concept’s holistic approach. ReGen is often referred
to as the Tesla of ecovillages. They strive to make choosing a sustainable lifestyle
simple, convenient, and accessible.

Architects: EFFEKT
Location: Almere, The
Netherlands
Collaborators: James
Ehrlich, ReGen Villages,
Holding B.V.
Area: 15500.0 m2
Project Year: 2016
Photographs: Courtesy
of EFFEKT

Figure 25
Photo 09

2.2 REGEN VILLAGES

ReGen Villages

ReGen Villages is a forward-thinking and regenerative approach for designing
and constructing off-grid, integrated, and resilient communities that power and feed
self-sufficient families all over the world.
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2.2 REGEN VILLAGES

ReGen Village mainly uses aquaponics farming for food
production. This farming consists of 4 main stages:
• The waste that is collected from the households are fed to the
soldier flies.
• The soldier flies are then fed to the fish in the fish farm.
• Waste from the fish farm are used as fertilizers for vertical farming in the aquaponics farm.
• Plants and vegetables from the farm then provide food for the
houses in the village.

Figure 27

Figure 26

2.2 REGEN VILLAGES
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“ReGen is all about applied technology. We are simply applying already existing
technologies into an integrated
community design, providing
clean energy, water and food
right off your doorstep.”

Housing units are arranged in a circular, with food preparation
facilities in the center. To extend the growing and living season in
food production facilities and housing units, the units are encased in
a glass enclosure. To guarantee comprehensive community integration, infrastructure, electric car charging stations, and social areas are
positioned between the buildings. We free up space for biodiversity,
permaculture, and seasonal gardens by reducing the footprint of food
production and housing units, resulting in a village that does not deplete but rather restores nature.

ReGen has the ability to
change some of the world’s
most pressing environmental
issues if novel technologies
are integrated. ReGen is about
developing a more sustainable
future paradigm. A paradigm
that provides not only environmental and financial benefit,
but also social value by
empowering families and
building a sense of community,
as well as linking people with
nature and consumption with
production.

Photo 10

35

2.3 HOME FARM
36

Architects: SPARK Architects
Location: Singapore
Project Year: 2014
Photographs: Courtesy of SPARK

Figure 28
Photo 11

2.3 HOME FARM

Home Farm

SPARK has developed a conceptual proposal that combines affordable
senior living with urban farming to address challenges around Asia’s aging
population and food scarcity. The “Home Farm” project combines vertical
aquaponic farming and rooftop soil planting with high-density housing for
seniors, providing them with an attractive garden setting and post-retirement employment prospects.
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2.3 HOME FARM

Planting, harvesting, sorting, packing, tours, on-site sales,
delivery, cleaning, and other tasks
may be available to seniors at
Home Farm. Payment of a wage,
balancing rental or utility expenses, offsetting healthcare expenditures at the on-site clinic, or
free product are all possibilities
for remuneration of Home Farm’s
resident workers.

2.3 HOME FARM

38

Home Farm is envisioned as a private, rather than a public, organization that is accessible to seniors who are struggling
financially. The architecture was designed using minimal materials and modular parts in mind for cost-effective construction. Economic benefits, food security and quality, social involvement, health, sustainability, placemaking, and healthcare services are all
included in the notion.

Home Farm uses off-theshelf components to adapt a
simple aquaponic system that
has been successfully employed
in Singapore by rooftop gardening venture ComCrop. Aquaponics
has been adapted for use on the
building facade at Home Farm.
At the highest levels, soil-based
farming is envisaged for linear
planting beds as well as the rooftops of facilities buildings.

Figure 29

Photo 12
Figure 30

39

2.4 LETTUCE HOUSE

2.4 LETTUCE HOUSE

Lettuce House

Tsinghua University, the Sustainable Design Institute of Arts and Science reArchitects: HE Ding, KONG Lingchen,
search center, and the Participatory Community Development Center founded the
WANG Wei
Sustainable Lifestyle Lab. The six-container sustainable modular container house with
Location: Shunyi, Beijing, China
roof terrace and garden for rooftop organic farming was created to bring low-carbon,
Collaborators: LIU Xin, CHEN Weiran,
healthy, and green philosophy to reality, allowing more people to comprehend and
HU Yechang, SU Yurong, YANG Xu, XU
participate.
Zhetong, YOU Wanrong
Using the ’modular design’ concept, the house is made up of six containers
(6055mm*2435mm*2790mm): Inside each box is a standard space unit with severArea: 88.5 m2 (952 ft2)
al functionalities. Different pattern combinations create different function spaces.
Project Year: 2014
Three bedrooms, an exhibition area, a storage room, a kitchen, and a bathroom are
Photographs: Courtesy of LI Minfei
all included in the container house. The front container is at a 90-degree angle to the
remaining five containers, producing a courtyard.

Figure 31
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Figure 32
Photo 13
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2.4 LETTUCE HOUSE
42

2.4 LETTUCE HOUSE

This low-cost sustainable modular container house with roof terrace and garden for rooftop organic farming is energy efficient, low-carbon producing, and reusable. It is easily transportable and has a very low transportation cost. The construction of a
container house is simple, rapid, and resource-efficient, with minimal noise and dust pollution.
Eco-circle system includes:
• sewage collection, treatment, re-use: the reclaimed water system
• kitchen waste, excreta collection, treatment, re-use: bio-gas digester
• solar energy, wind energy and rainwater utilization
• organic farming

Figure 33

Photo 14
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3
44

SITE ANALYSIS
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3.1 MACRO ANALYSIS

Michael Moody, long-time paddler on the Oconee River, explained how Athens-Clarke County works proactively to enforce flood
regulations using FEMA maps.

Athens-Clarke County will update obsolete flood maps, according to City Hall. The Georgia Department of Natural Resources and the state Environmental Protection Division, as well as FEMA, will be involved in the multi-year process. Some of the flood
maps currently in use in Athens-Clarke County are more than thirty years old, according to the county.

“Most of the development I’ve seen has been above the one-hundred year flood plain so Athens will be okay with a normal high
water situation,” said Moody.
However, if the storm system stalls, then there are areas in Athens at risk of flooding. He mentioned that Athens is better off than
Houston, even though there are some areas in danger of flooding.
“There is some bad development that got pushed through before they did zoning by North Avenue and Oconee Street. There are
some apartments on the Oconee River at risk,” said Moody.

3.1 MACRO ANALYSIS

46

Macro Site Analysis
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3.1 MACRO ANALYSIS

Census Tract Flood Index

The central census tracts with the
highest flood risk are also the most developed locations in the county. The downtown
area, the University of Georgia, and a lot
of housing are all located here. Because
the adjacent areas are less developed and
have more pervious terrain, the flood risk in
those areas is likely lower.
When compared to their counterparts, Black, Hispanic, or low-income status
people are overrepresented in the flood
area in eight census tracts and four watersheds in Athens-Clarke County. Even though
the risk ratio values differed across the two
analyses, statistically significant risk ratios
revealed commonalities in the area of social
vulnerability issues. The risk ratios are evident in both analyses in the most developed
part of the county, which has the highest
flood risk. There were no occasions when
there were several statistically significant
risk ratios in the same area.

Watershed Flood Index

The watershed study reflects this
pattern, with the center areas of the county
being the most vulnerable. The flood risk in
the watershed analysis has likely expanded
outside of the center area to the north and
south portions due to how the watersheds
are classified.

Figure 34

Census Tract Social Vulnerability to Flooding

Figure 35
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Watershed

3.1 MACRO ANALYSIS

Census Track

Figure 36

Watershed Social Vulnerability to Flooding

Figure 37
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3.2 COMMUNITY HEALTH

3.2 COMMUNITY HEALTH
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Overall Population Health

Figure 38

Figure 39

51

3.2 COMMUNITY HEALTH

3.2 COMMUNITY HEALTH
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Figure 40

Figure 41
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3.3 MICRO ANALYSIS
54

3.3 MICRO ANALYSIS

Micro Site Analysis
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3.3 MICRO ANALYSIS
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Crime by
Land Zoning

3.3 MICRO ANALYSIS

Zoning

57

3.3 MICRO ANALYSIS
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Blighted
Properties

3.3 MICRO ANALYSIS

Transit
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3.3 MICRO ANALYSIS

Stormwater
Facilities
East
• Away from
streams
• Not spread out
throughout the
neighborhood.

3.3 MICRO ANALYSIS

Floodplain
Area

West
• Away from
streams
• Primarily near
Mixed-Use but
not Multi-Family
Housing

60
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3.3 MICRO ANALYSIS

Land
Coverage

3.3 MICRO ANALYSIS
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Special Flood
Hazard Area
(SFHA)
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3.3 MICRO ANALYSIS

East
• Mixed Use
• Multi-Family
Housing

3.3 MICRO ANALYSIS
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Pop. Den.
per Sq Mi.

West
• Residential
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3.3 MICRO ANALYSIS

UGA Owned
Properties

• Available Water
Storage is the
volume of water available to
plants that the
top 150 cm of
soil can store.
Values are the
weighted average of soil components in this
map unit.

Universities also
have a
responsibility to
the public.

• Soil Loss Tolerance Factor
is the rate at
which soil can
be lost to erosion without
reducing plant
productivity. The
Soil Loss Tolerance Factor of
the dominant
soil component
ranges from 1
to 5 and has a
mean value of
3.94.
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Congaree Soils and Alluvial Land
• Available Water Storage (0 - 150
cm) - 21.57 cm
• Soil Loss Tolerance Factor
5 tons/acre/year

Pacolet Sandy Clay Loam
6 to 10 percent slopes,
severely eroded
• Available Water Storage (0 - 150
cm) - 18.58 cm

• Frost Free Period
220 days

3.3 MICRO ANALYSIS

Soil
Analysis

This presents an
opportunity to
collaborate with
the college.
• Botanical
Garden
• Observatory
• Campus
Research Center

• Soil Loss Tolerance Factor
4 tons/acre/year
• Frost Free Period
220 days
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DESIGN RESPONSE
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4.1 PROGRAM

The Living Building Challenge does not focus on basic best-practice issues, allowing it to focus on more
important high-level objectives. The team’s specialist consultants are expected to meet and champion usual
best practices in order to attain this aspirational quality. This standard’s execution demands cutting-edge technological knowledge, an integrated design approach, and design and construction teams well-versed in advanced green building methods.

Program
Development
Factors
- Food and nutrition levels are below the national
average and health concerns such as diabetes
are above the national
average.
- Community vitality is
depressingly low. The
ability of a community
to sustain itself into the
future as well as provide
opportunities for its residents to pursue their own
life goals and the ability
of residents to experience
positive life outcomes is
not high here.
- Athens has a homeownership rate of 395
compared to the national
average of 73%.

70

Figure 42

- The net migration rate
is -7.9% compared to the
national average of 0.3%.

EDIBLE PARK

4.1 PROGRAM

The Living Building Challenge

LOCAL FOOD
PRODUCTION
NUTRIENT
RECYCLING

ENHANCED
WELL-BEING + QUALITY
OF LIFE

FOOD
CONSUMPTION

BIODIVERSITY

COMMUNITY

JOB CREATION

BIOLOGICAL
DECOMPOSITION

EDUCATION +
AWARENESS

SANITATION +
DRINKING WATER

RAINWATER
HARVESTING

WATER
WASTE WATER
MANAGEMENT

INCREASED
PROPERTY VALUES

FLOOD WATER
RETENTION

PLANT
IRRIGATION
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4.1 PROGRAM

A gray to blue-green endeavor, depending on the hydrogeology, can help reduce surface run-off and aid in groundwater infiltration. These interventions can
be really multi-functional, with a variety of co-benefits such as increased urban
biodiversity, micro-climate management through the addition and enhancement
of green transportation corridors, and hence clean air and healthy environments
for city dwellers.

4.1 PROGRAM

Site Interventions

1

Factors
•
•
•
•

Location
Context
Zoning and Size
Natural Physical Features
• Man made features
• Circulation – Vehicle
and Pedestrian
• Human and Cultural
Impacts

2

3

4

BIODIVERSITY

72

COMMUNITY

WATER
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4.2 SECTIONS

4.2 SECTIONS

Section Drawings

Section AA
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Section AB
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Design Intervention 01:

• Retain and Improve Water
Quality
• Easy to Create
• Recreational Activities

4.3.1 TRIBUNE

Tribune/Water Square
Public spaces that double as
drainage infrastructure, collecting and storing water during
periods of high rainfall.

Intervention Disadvantages
•
•
•
•

Site Advantages
• High Topography
• Adjacent to Downtown
Site Disadvantages
• Unable to change zoning
• Heavily populated by the
homeless
• Polluted
• Not easily walkable unless on
sidewalks

4.3.1 TRIBUNE

Intervention Advantages

Large land requirement
Drowning
Exposure to Contaminants
Maintenance

1

Program Elements

COMMUNITY

WATER

Rainwater Detention

76

Downtown Athens

77

Intervention Advantages
• Hazard Mitigation
• Community Well-Being
• Providing an Opportunity for
Nature Study

Floodable Park
Waterfront parks are communal
recreational spaces that are intentionally designed to be flooded with minimal damage during
storm or flood events.
Site Advantages
• Open and Easily Walkable
• Low Topography
• Current Trail Location
• Adjacent to Vulnerable
Neighborhood

Site Disadvantages
• Unable to change zoning

4.3.2 FLOODABLE PARK

4..3.2 FLOODABLE PARK

Design Intervention 02:

Intervention Disadvantages
• Time and Expense
• Maintenance and Safety
• Access
2

Program Elements
Runoff Collector

BIODIVERSITY

COMMUNITY

Chicopee Neighborhood

78
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Intervention Advantages
• Stormwater Management
• Community Space
• Food Creation

Rain/Vegetation Garden
Typically bowl- or saucer-shaped
and specifically designed to collect
runoff and hold it for up to a day or
two as the water infiltrates into the
surrounding soil.

Intervention Disadvantages
• Zoning
• Costs
• Maintenance

Site Advantages
• Low Topography
• Adjacent to Vulnerable Neighborhood
Site Disadvantages
• Unable to change zoning
• Heavily forested near the river
edge
• No sidewalks
• Not easily walkable

4.3.3 RAIN GARDEN

4.3.3 RAIN GARDEN

Design Intervention 03:

Program Elements
Rainwater Reuse

3

BIODIVERSITY

WATER

Chicopee Neighborhood
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4.3.4 URBAN FARM

Urban Farm
City and suburban agriculture
that takes the form of backyard,
roof-top and balcony gardening, community gardening in
vacant lots and parks, roadside
urban fringe agriculture and
livestock grazing in open space.
Site Advantages
• Low topography.
• Adjacent to Multi-Family
Housing
Site Disadvantages
• Unable to change zoning
• Heavily populated by the
homeless
• Polluted
• Not easily walkable unless
on sidewalks

4

Intervention Advantages
• Improve Visual Quality
• Promote Socialization
• Connect Urban Residents to
Food Systems
• Improve Nutrition
• Combat childhood obesity, diabetes, and poor
nutrition.
• Provide access to rare foods
that support the cultural heritage of citizens.
• Decrease Crime
• Recreation and Relaxation
• Improve Food Security
• Help gardeners and urban
farmers gain new knowledge
and technical skills.

4.3.4 URBAN FARM

Design Intervention 04:

Intervention Disadvantages
• Zoning
• Costs

Program Elements

BIODIVERSITY

COMMUNITY

WATER

Groundwater Detention
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Multifamily Housing
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4.4 URBAN FARM DETAIL

Primary Factors

Fish are kept in tanks in
an aquaponics system, and their
waste is pumped to plants in
gravel-filled grow beds. The roots
absorb the nitrates and explode
in size. The water is purified and
returned to the tank. Organic vegetables and fish give a balanced
diet, which is beneficial in an
uncertain world.

•

Creating Space-Saving Systems:
Through the utilization of a vertical garden, the aquaponics system can take up space in the entire container if done correctly.
This kind of space conservation is equally advantageous to land conservation.

•

Environmentally Friendly
Not only does reusing shipping containers reduce your carbon footprint by recycling what has already been manufactured, but
aquaponics in a shipping container also reduces or eliminates the need for huge agricultural equipment, lowering your carbon
footprint further.
You may further strengthen sustainable aspects by installing solar panels on your container farm, which will save you money on
electricity. Your plants require sunlight as well, and being in a shipping container will necessitate the use of alternative lighting.

4.4 URBAN FARM DETAIL

Aquaponics

Aquaponics containers may
be the answer to growing crops in
a controlled environment without
using soil, landmass, or a lot of
water.
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Figure 43

85

4.4 URBAN FARM DETAIL

Primary Factors
•

Creating Space-Saving Systems:
Through the utilization of a vertical garden, the aquaponics system can take up space in the entire container if done correctly.
This kind of space conservation is equally advantageous to land conservation.

•

Environmentally Friendly
Not only does reusing shipping containers reduce your carbon footprint by recycling what has already been manufactured, but
aquaponics in a shipping container also reduces or eliminates the need for huge agricultural equipment, lowering your carbon
footprint further.

Site Section

4.4 URBAN FARM DETAIL
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Plans
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4.4 URBAN FARM DETAIL

4.4 URBAN FARM DETAIL
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4.4 URBAN FARM DETAIL

4.4 URBAN FARM DETAIL
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4.4 URBAN FARM DETAIL

Passive Solar Design

Solar panels provide electricity, which is used to
power electric greenhouse equipment such as
fans, pumps, and lighting.

Riparian Walk

The new softedge demonstrates unique urban
ecology.

Natural and Synthetic Grass

Synthetic turf requires less maintenance and may
be used all year, but natural grass can be used for
a variety of purposes.

92

Native Plant Communities

Drought and flood-resistant native and regionally
adapted plant communities decrease the need
for substantial irrigation.

4.4 URBAN FARM DETAIL

SUSTAINABLE DESIGN
PERFORMANCE

Permeable Surfaces

Crushed stone paths reflect heat while absorbing
water, reducing storm runoff.

Education and Awareness

Members of the community will learn responsibility through growing plants in a greenhouse. It
allows educational courses to be brought to life
through hands-on training. This environmental
study focuses on understanding the wonders and
laws of nature.
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SYNTHESIS
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5.1 CONCLUSION

MOVING FORWARD

The purpose of this thesis was to identify
and adapt nature-based urban design solutions
along a section of the North Oconee River in
Athens that will not only adhere to existing flood
protection standards but also benefit the area’s existing community by increasing its resilience and
vitality.
Based on comments given to me throughout
the year, I will say that I have been fairly successful in achieving this goal. I do believe that I was
ambitious in the belief that I could design and
detail every intervention that I initially proposed
because that was not successful on my part.
However throughout this project, while I encountered many obstacles, I learned a great deal
about flood plains, their specific ordinances, and
existing and upcoming strategies that can be implemented in various areas in the right conditions.

After talking with Mike Wharton, the Officer
in the Office of Sustainability in Athens, it was
expressed that should this project be pursued further then it would be helpful to look into a wildlife
corridor along the river.
WILDLIFE SOS defines a wildlife corridor as
“a wildlife corridor is any area of habitat connecting otherwise discontinuous wildlife populations.
However, as related to human caused fragmentation, the term is used to refer to areas of habitat
connecting protected wildlife habitats to one
another, allowing for wildlife movement that
would otherwise be separated by human disturbed
areas.”

5.2 MOVING FORWARD

96

CONCLUSION

Corridors allow animals to freely move from
one habitat patch to another without having to
pass human-made barriers that could endanger
animals and humans. They also aid in the re-establishment of populations that have been diminished
or exterminated as a result of random stochastic
events like fires, plagues, or storms.
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