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Island cities are greatly suffering the consequences of climate change impacts due to
rapidly increasing greenhouse gas emissions, and as a result, changes must be in order to
ensure a brighter future. Adapting to new environments has been one of humanity's best
qualities.  Unfortunately, cities have big climate change challenges to solve and adapt to
and we need to make intentional design choices to live in safe, healthy, and sustainable
cities. The importance of this project is to show how island cities can be intentionally
designed to mitigate CO2 and adapt to climate change in futuristic cities. The focus is on
re-imagining the island of Manilla, Philippines

Introduction



 THE
 PROBLEM
  During the past couple of decades, Manilla
has been impacted by sea level rise. The city
is impacted by climate change with rising sea
levels, extreme tropical rainfall, landslides,
and typhoons. The sea-level rise has
impacted the frequent coastal flooding
because of melting land ice sheets. Today,
we have discovered ways to adapt to climate
change challenges and mitigate greenhouse
gas emissions. 
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CAUSES  OF SEA
LEVEL  R ISE

Cabon Emissions
 Melting Land Ice Sheets

As temperatures rise, land ice
sheets start to melt. Unfortunately,
this damages citys because it
causes flooding and coast lines get
eaten up by the growing water level.

Carbon emissions tear away at the
atmosphere and warm up the planet
causing water to oceans  and seas to heat
and expand (thermal expansion). A safe
level of CO2 is considered to be 350 ppm.
In 1990 that level was exceeded. In 2022
the CO2 Level was 421ppm.



Criteria

Constraints:

Design a future city that adapts
to  climate change impacts and
mitigates carbon emissions.
 Use the engineering design
process.
Assemble a team of 3 students.
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1. 1500-word essay MAX

2. Budget limit of $100
3. Rubric and rules.

4) create 2 or more prototypes
5. Deadline ofJanuary 14

-Assorted Paper
-Cardboard

-Hinge's - small
-Grass turf
-Styrofoam

-Elmer's Glue

Materials/Resources
 -Assorted Recycled Objects 

-½”x2”x4” plywood board 
-Spray paints and acrylic paints

-Foam-cutting tools 
 -Hot glue gun and glue sticks
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Step 1: Define the problem; Climate change
impacts and adaptation and mitigation
strategies.
Step 2: Research the problems and look at
possible mitigation and adaptation strategies.
Step 3: Visualize and create a 2d prototype/
drawing of the city.
Step 4: Use a project plan to conduct team
meetings to review, look at progress, and share
ideas.  
Step 5: Look at materials/resources to plan
prototypes.
Step 6: Create a mode drawing; prototype 1.
Step 7: Discuss and add ideas, then complete a
3d model presentation of the city.
Step 8: Present to judges for feedback.
Step 9: Final Team Reflection for next steps.

 The engineering 
design process  



 Iterations and Prototypes
 

 Iteration 1: Prototype 1
City Concept Drawing from a

research essay

 Iteration 2:  Prototype 2
3D Scale City Model from

drawing and team discussions.
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 Results, Data Visualization, Analysis
Judging by the looks of it, we can see that each year from 1960 -
2018, Global CO2 Levels and Global Sea Level Rise has increased
from melting land ice sheets can and greenhouse gas emissions.
Safe levels of CO2 of 350ppm was passed in 1990 with a number
of 356, and today CO2 levels are 421, and are increasing since. 
 The chart below shows a relationship  between Global CO2 levels
and sea level rise over time.



 DISCUSSION AND INTERPRETATION
 Older and unsustainable infrastructure, technology, and structures have created challenges for cities,

alongside increasing climate change impacts. The importance of this project is to show how island cities

and their infrastructure can be intentionally designed to mitigate CO2 and adapt to climate change in the

future.   Reducing Carbon Emissions helps our air quality and slows down our rising rate of climate

change and reduces our carbon footprint by 1.2 tons per year!

 Here are some of the features of our future city redesign shown on the following slides.

1) The 15 Minute Neighborhoods are outlined on the next slide in detail.

2) Floating Neighborhoods are reclaiming and working with the sea, not against it!

3) Living Sea Walls hold back large tidal surges and also house the perfect environment for marine

creatures and plants to thrive. Using 3D-printed materials creates what we need; waste is not an issue. 

4)  Innovative Infrastructure on slide 12.



 15-Minute Neighborhoods are designed to reduce carbon
emissions by keeping services, businesses, and housing
within a 15-minute distance. These neighborhoods are
healthy for residents and the natural environment. In an
extreme event, these neighborhoods keep residents safe
and provide shelters in close, safe locations. These
Neighborhoods reduce daily greenhouse gas emissions by
more than 370,000 tons daily. 15-minute neighborhoods
promote healthy lifestyles and relationships within the
community. 

 15-Minute Neighborhoods



Some parts of the Philippines’ islands are underwater due
to climate change challenges like sea level rise! Manila
takes action by reclaiming the sea and working with it, with
floating neighborhoods designed to adapt to sea level rise.
Floating neighborhoods are also beneficial not only for
ocean life but also for refugees from other nearby islands.
These floating neighborhoods are designed to withstand
severe weather events keeping the residents safe and
happy. Floating Neighborhoods are attached to anchors on
the bottom of the sea floor, surrounded by scientific buoys
to track wave data. Floating neighborhoods are futuristic
and come with positive impacts by being flood-resilient
and environmentally friendly. 

Floating Neighborhoods



Community Gardens and Regenerative Agriculture  Community gardens have many unique ways of growing food, Aeroponics and
Aquaponic farming are the way to go! These planting systems are created to save water because the crops are grown without soil
abstaining from the leading cause of soil erosion, which is frequently one of the main causes of climate change. Aquaponic systems
are beneficial to our ecosystem and also to the foods we consume, avoiding pesticides, fertilizers, and growth hormones. 
SMART Wearables or Healthcare on the Go is a technology that can be worn on the wrist to alert the user of medical emergencies
such as high blood pressure, unusual body temperature, low blood sugar, and heart rate. SMART wearables are also equipped with
step counter, media, miles traveled and time.
 Sponge Certified Urban Plan Misses City is a certified sponge city that uses nature such as urban forests to absorb and retain water
to slow down water flow/flooding and help replenish aquifers and natural life during the process.
Energy to Power the Future  -Biomass energy produce clean plant-based electricity and fuel, using plant and animal waste. -Wind is a
renewable source to harness and turn wind into electricity. -Tidal energy uses the energy of tides.  Solar Architecture includes
photovoltaic tiles attached to buildings and homes with a modern look, and lets the sun's energy provide electricity. The oh-so-
beautiful sun produces energy each day, and solar architecture helps reduce carbon emissions.
Waste Collection Systems including Big Belly Trash Compactors placed near stores, parks, schools, businesses, hospitals, etc.
Garbage Chutes in multi-floor buildings sort waste. Composting Waste goes to processing centers, then given to farmers and
community gardens.
Go-Go Grandparents Response Centers. Elders and grandparents face challenges when preparing for natural disasters; the Go-Go
Grandparents Response Centers hire individuals to ensure vulnerable adults are safe and secure during natural disasters.

1.

2.

3.

4.

5.

6.

Innovative Urban Infrastructure



Tradeoffs and Limitations 
It might not appeal to everyone.

Some neighborhoods become

too popular, making  homes

unaffordable. values. 

Erosion from water 

Costly house bills 

Risks, Trade-Offs, and

Compromises

 

Reduce daily greenhouse gas

emissions by more than

370,000 tons daily.

Creates community and

reduces loneliness.

 Services within a walking

distance of 15 minutes.

Flood resilient 

Positive Impacts

High property values.

 Businesses unwilling to

relocate.

Negative Impact

Acts as a “carbon-sink” absorbing CO2 producing fresh air to cool the city.
Adapts to climate change and rising sea levels and helps with flood management.

Benefits

 



 IMPLICATIONS AND IDEAS FOR FUTURE
RESEARCH

This project is relevant to the real world because it seal level rise is a real challenge 

 globally, and especially for island cities at low elevation. This project shows how cities

can create innovative solutions that are sustainable to adapt to sea level and lower

carbon emiisions. This project shows how we can work alongside the sea using  floating

neighborhoods. 15-minute neighborhoods how we can mitigate carbon because

resources are nearby. It also promotes community so that people can  connect with

each other and live healthier lives.  

The next steps for future project research would be to see that as we fight climate

change we can design cities where every resource is accessible to all residents and we

have effective emergency services.
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