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What’s with L.A?
Los Angeles is a city of  4 million people and the 

second largest U.S city that is facing multiple 

environment dangers and problems caused by 

climate change. This project focuses on climate 

change adaptation and mitigation in a major city 

of the future, and proposes innovative designs for 

effective infrastructure. You will see solutions to 

reducing CO2 emissions, heat island effect, and 

extreme weather events that cause flooding.



! 
Atmospheric Rivers are a source of extreme 
rainfall and have a huge impact on Los Angeles 
and most of California. These “rivers in the sky” 
act like a firehouse and can cause 1” of rain per/hr, 
taking warm water storms from the Pacific Ocean 
and flooding parts of the city. They are long, 
flowing areas in the atmosphere that carry water 
vapor through “a river” and lets all of it out at once 
which causes flooding and heavy rain in the city. 

Permeable Surfaces, Flooding and Rainwater 
Runoff Pollution

Permeable surfaces act like a sponge and  deflect 
heat during rain storms from atmospheric rivers 
and other rainfall. Permeable surfaces help divert 
rainwater and absorb it so it goes underground into 
storage or back into the aquifer. Permeables 
surfaces also deflect and reduce the urban heat 
island effect.

Extreme Heat: Urban Heat 
Islands are structures and surfaces 
that absorb heat in a city. The largest 
space in any city are concrete roads, 
parking lots, and sidewalks with 
nowhere for heat to go. Los Angeles 
has 515 miles of freeways and 11,000 
miles of sidewalks contributing to 
LA’s heat island effect and flooding 
challenges during extreme weather.

Carbon Dioxide or GHGs trap heat and cause extreme heat in a city. 
You’ve all heard of the most evil villain in this world … climate change and 
global warming! What causes this worst case scenario?  Greenhouse gas 
gets trapped in the atmosphere and that gas traps heat from the sun, 
which can’t escape earth. In 2020 the CO2 level was 



 The Problem in Los Angeles 
As climate change evolves it is causing many problems for cities all around the 
world like Los Angeles; wildfires, over 100 degree temperatures which leads to 
death, illness, mental health problems, and mass wildlife extinction. The LA area 
has the highest urban heat island effect in California. Extreme heat also causes 
about 600 deaths per year, droughts, and wildfires in California. The biggest causes 
of carbon emissions and Greenhouse Gases in Los Angeles include non renewable 
energy (coal, natural gas, and nuclear), and nonrenewable transportation and 
vehicles, and agriculture. This project looks at the climate change 
challenges in major cities, like extreme heat, drought, and flooding, and 
how we can create sustainable and remarkable solutions for adaptation, 
as well as the mitigation of CO2 that can make Los Angeles a city of 
Climate Change Champions.

Keywords: sustainability, mitigation, adaptation, climate change, flooding, carbon 
sink, atmospheric rivers, extreme heat, carbon capture.



Criteria, Constraints, and Materials
Criteria

● Design a future, edible city.

● Design a waste-free city.

● Design a future city to adapt to flooding and 
mitigate CO2 emissions.

● Use the EDP-Engineering Design Process.

Constraints

● Complete rubric with as much points as 
possible.

● Limited time for presentation.

● Create a group of 4-5 members.

● Limited resources to $100 budget.           

Materials
● ½” x 2’ x 4’ plywood board
● Cardboard Backboard
● Spray Paints
● Assorted recycled materials 
● Wooden blocks 
● Beads
● Plastic Materials
● Small hinges
● Lights
● Windmill Kit
● AA Batteries
● Pipe Cleaners
● Cardboard
● Styrofoam
● Grass turf material



Investigative Method: Procedure: Engineering Design Process

Step 1: Define the problem: design a future city that can adapt to climate 
change challenges and mitigate CO2 change.

Step 2: Research how climate change is impacting Los Angeles and cities.

Step 3: Imagine solutions by using research and brainstorming as a team.

Step 4: We took the best ideas and put them forward into a project plan.

Step 5: Wrote a research essay with the problem and solutions.

Step 6: Created prototype #1: a 2d drawing.

Step 7: Created prototype #2: a 3d scale city model.

Step 8: Looked for room for improvements and iterations.

Step 9: Played a relaxing game of Uno.



Engineering Prototypes

Prototype 2: 3D Scale City ModelPrototype 1: City Sketch 

Prototype 1 was created using our 
research essay and team discussions.

Prototype 2 was created using our city sketch, 
team discussions, brainstorming, and ideas or 
iterations as we did the building.



Year Global CO2 Levels (ppm)
Source: CO2 Earth

Los Angeles 
Average Annual 
Temperatures 

Temperature 
Increase 

Since 1880s

Notes on driest rainfall seasons
Source: Los Angeles Almanac 

2020 417 66.6° +3.9° Since 2001, Los Angeles has had 
6 out of the top 10 most driest 
seasons on record  
2020 among top ten dry seasons on 
record since 1877 . 

2010 393 65.6° +2.7° 2012-2013-2017 are among top ten dry 
seasons on record since 1877

2000 372 67° +4.3° 2001 & 2006 are among top ten dry 
seasons on record since 1877

1990 356 67.3° +4.6° 350 ppm is considered a “safe” level of 
CO2 or “carbon dioxide”

1980 342 65.3° +2.6°

Results and Data Visualization 



Results and Data Visualization

GRAPH A
This graph tells us the heat and Global CO2 increased 
in the last 40 years. As you can see, heat in Los 
Angeles it just increasing, in a diagonal line. 

 Graph B
This graph  shows temperature data from 1971 
to 2000.The high rise in heat and cold come 
during july and August during the summer.



Discussion and Interpretation of Results 
Adapting to Extreme Heat with Indigenous Flora and Fauna

Carbon Sinks are everywhere in Los Angeles, buildings, and parks. 
Native plants and trees are used only, because they are more water 
efficient. 

● Carbon Sink Design and Planning Decisions are made by 
community leaders, individuals, landscape architects, and 
engineers working together.

● Carbon sinks absorb more carbon than they release. Native plants 
absorb CO2 and continually take carbon out of the atmosphere 
through the process of photosynthesis.

● While These Carbon Sinks reduce carbon and heat, there is other 
shade all over our city. For example, our bike lanes covered by 
solar shade roofs, solar covered parking lots, and indigenous 
trees.



Improved Infrastructure Lowers CO2 Emissions
Future Transportation 
The world in the 22nd Century is something completely different. In 2123, there are 
electric and solar powered cars and public buses with solar paneled roofs! Electric 
powered public monorails run on redesigned tracks. Biking and walking of course, are 
popular in the city.                   

Unused Lots, Food Supply Gardens, and Waste Infrastructure
● Agriculture moving to rooftops and unused lots is a perfect response to climate 

change! Gardens have crops like corn, berries, and potatoes. 

● Community Gardens are a local source of food to buy, which lowers the carbon 
footprint. Hotels, Apartments, and Restaurants also have rooftop gardens! 

● Waste collection and graywater infrastructure is placed at each home, multi-housing 
complex, and business to promote a zero waste city.

Discussion and Interpretation of Results 



Discussion and Interpretation of Results

Clean Renewable Energy Lowers Greenhouse Gas Emissions
In Los Angeles a big clean-up and rethink of energy was needed, so advancements 
were made.

Solar Energy easily powers 30% of LA as it is the 15th sunniest city in the U.S.

Wind Energy also powers 20% of LA with the use of advanced windmills & wind 
collectors designed by engineers. 

Wave Energy powers 30% of the city. Bordering the Pacific Ocean, wave energy 
works well! Wave pilot stations are near ports, high tech buoys detect and collect 
wave power, and can also detect high currents or rises from the sea.

BioMass Energy powers 20% of Los Angeles by eliminating waste from landfills 
and turning the most organic waste into renewable energy. Thanks to this type of 
energy, Los Angeles trash has estimated to go from 96,000 tons of trash (2023) to 
24,000 tons of trash (2123).



Discussion and Interpretation of Results
Adapting to Extreme Weather and Flooding: Urban Street Re-Design and 
Permeable Pavements

The largest public spaces in any city are concrete roads, parking lots, and sidewalks 
with nowhere for heat and water to go. Los Angeles has 515 miles of freeways and 
11,000 miles of sidewalks contributing to urban heat island and flooding challenges.

Permeable Surfaces
● Extreme flooding is a climate change danger to LA. To prevent mass flooding, roads 

absorb the rain and deflect heat, which prevents flooding and heat absorption. 
Permeable roads are like a sponge, water is absorbed, or diverted and sent to large 
storage areas and pipes for water treatment. Sidewalks and parking lots are 
permeable also. 

● Permeable pavement divert and filter stormwater runoff or rain. Based on the 
number of vehicles and weight, different materials are used. For example, some 
decorative pavers may be more susceptible to shifting than others, and are 
appropriate for pedestrian and bike areas and not roads. 



This project is important to the real world because it is an example of how a major city can become a 
climate change champion through sustainable development and design. Cities can be very ugly 
environments with air pollution, flooding, and no green architecture. Our redesign of Los Angeles 
shows that cities can adapt to challenges and mitigate CO2 to protect the built and natural 
environments from disasters like floods and heat. 

● City’s have become huge heat islands, retaining heat in the cement buildings and pavements, but 
green architecture and structures can do the opposite, by cooling the city instead. 

● Designing with permeable surfaces can be a game changer for cities! Most road surfaces today are not 
permeable pavements, yet the largest space in any city are concrete roads, parking lots, and sidewalks 
with nowhere for water to go. 

● Some tradeoffs are that it will require a city budget for changing buildings, permeable surfaces, and 
CO2 sinks. It will also take a long time to create so many of these changes.

● In the future, all cities will need innovations that are environmental friendly. Climate Change is the 
largest deficit humanity has ever faced and we need to adapt to its effects, and cut CO2 emissions 
down to survive. Our model of the “new” Los Angeles, shows that it is possible to make a sustainable 
city that solves a worldwide danger. Join us, and be a Climate Change champion today.

How does this Project relate to the future?
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