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I.​ Abstract 

Southern resident orcas are in danger. They live in the Puget Sound region in three pods J, K, and 

L. There are about 73 of them and their population has not grown in decades due to noise, 

pollution and hunger. In addition, the population of chinook salmon, the primary diet of orcas, 

has been on a decline. We want to make more food for orcas by increasing the population of 

salmon by improving its habitat. 

Our invention is a RoboTree, an artificial robot tree that can absorb noise, measure and remove 

pollution from the air and water, and create shade to keep the rivers cold. Its roots can serve as a 

shelter for young salmon. In addition, the RoboTree will not use any water that real trees need, 

will operate using renewable solar energy, and will be made from materials that will not add any 

additional pollution to the environment. 
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II.               DESCRIPTION SECTION 

1.​ Present Technology:  

Background on Southern Resident Orcas  

 

Picture 1: Orcas in Puget Sound on November 30, 2024 

The population of the Southern Resident Orcas in the Puget Sound is dwindling and they are 

currently at 73 orcas. The biggest reason why they’re declining is because the Southern 

Residents are starving. Their primary food source is Chinook Salmon, which are declining too, 

but not because of orcas. The Chinook are dying because their ecosystem is unhealthy. The rivers 

they live in are warm and polluted, and lack shade. It is also very noisy because of the highways. 

We want to help orcas have more food by increasing the Chinook population in the Puget Sound 

by improving their ecosystem. 
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One can plant more real trees but it is difficult to regrow forests in the rivers in Puget Sound 

because young trees suck more water than old trees, and less water is left for salmon, plus the 

climate change has led to warmer temperatures.  

The closest invention to our vision are the artificial trees that help to clean the carbon dioxide out 

of the air. Below is a short summary of current real and air pollution cleaning artificial trees. 

Real trees provide shade, which keeps water cool. Trees also help keep water clean by filtering 

pollutants and sediment. Tree roots stabilize stream banks, which prevents erosion and keeps 

water clear. It can take between a decade to hundreds of years for a tree to get to an adult stage. 

New trees consume much more water than mature trees. Planting new trees reduces the level of 

water in rivers because it absorbs the water with its roots, soaking in water from the soil.  

Green City Solutions has made a brand-new City Tree. This City Tree cleans air pollution called 

particulate matter (PM) which makes tens of thousands of lives shorter. This ‘smart’ tree uses 

pollution-absorbing moss and other things to remove PM and nitrous oxide from city streets that 

are polluted. These City Trees have been used in London and Brussels since 2015. 

A Mexican company called BiomiTech has created technology called a BioUrban tree. This 

thirteen foot tree-like structure absorbs carbon from the air and cleans the air that about 3,000 

people breathe in every day. This artificial tree has microalgae reactors that feed on pollution and 

then turn it into oxygen and biomass. BioUrban has been successfully used in the capital of the 

Mexican state of Puebla.  
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The MechanicalTree consumes carbon dioxide, the colorless and non-flammable gas that is a 

leading cause of climate change. The current tree consumes 1,000 times more carbon dioxide 

than its organic counterparts. The 33 foot tall tree has a stainless steel drum instead of  a truck 

and its leaves are 5 foot metallic discs. To remove the carbon dioxide, the leaves are rinsed in 

water vapor and can air dry in the wind soaking more carbon dioxide.  

The real trees take really long to grow and need lots of water. And the current mechanical trees 

are only sucking in the pollution. Our RoboTree will do all this and more.   

 2.​ History:                                                      

The History of Artificial Trees  Starting in the 1880’s artificial trees made with goose feathers 

were made for Christmas in Germany. Then, in the 1930s Christmas trees were made from wires 

and plastic brush bristles. During the 1950s and 1960s aluminum and plastic Christmas trees 

were mass produced. From 2000 to the present day artificial trees to capture Carbon Dioxide 

emissions to fight climate change were designed such as MechanicalTree, CityTree and 

BioUrban . 

The History of Robotics  In 1495 Leonardo Da Vinci made a mechanical knight. Then, in the 

1800’s factories started using automated mechanical machines. In 1921 the word “robot” came 

from the Czech Republic. In 1954 the first industrial robotic arm was patented. In 1972 Stanford 

University researchers developed the first robot that used AI. In 1980’s Honda began to develop 

humanoid robots. Robots are currently used in many areas: medicine, self-driving cars and 

drones.  
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3. Future Technology: 

The RoboTree is to be planted where fish in the past laid eggs, as salmon always return to their 

birthplace to spawn. This is called innate sense. We have three parts of our tree: the leaf cover, 

the trunk, and the roots, each having their own role to play.  

 

Picture 2: RoboTree 

Tree Leaf Cover will provide optimal shade to keep the river cold during every hour of a day, 

measure air quality, and clean carbon dioxide pollution. Salmon thrive in cool temperatures. Cold 

water holds more oxygen than warm water. Oxygen is beneficial for young smolts so they can 

make the long journey to the saltwater region. The tree will be a robot tree with a computer 

inside. It will have a large area of leaves “green umbrella” that would provide shade and move 
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with the sun. It will have a sensor on it and the sensor will send a command to the computer to 

shift the branch with the green umbrella to provide the most shade for the river during that hour 

that sun is shining on the river a lot. Picture 3 shows how the shade mechanism works. We will 

have to put some type of coating on the leaves so they don't disintegrate or become chalky in the 

UV light.  

 

Picture 3: Shade Mechanism 

Tree will measure air quality using a laser sensor (to measure particulates), and a gas sensor (to 

measure gases) and then the information from the sensors will be reported to the main computer. 

The tree will take in carbon dioxide. We can use microalgae that act like tiny filters by taking in 

polluting particles (carbon dioxide) and using them as fuel for photosynthesis and converting it 

into oxygen. The tree will be powered by solar energy. Solar energy is a renewable energy, so 
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there won’t be additional pollution. Solar panels in the shape of flowers will be installed on the 

tree.  

Tree Trunk will house the main computer, communicate with the scientists, and be made from 

soundproof and zero-microplastic shedding materials. The brain of the RoboTree is the Central 

Processing Unit that works by taking the information from the sensors and deciding what to do 

with it. It will collect and send data to the scientists using wireless communications. Wireless 

communications work by transmitting information through radio waves. Radio waves are part of 

the electromagnetic spectrum which ranges from long radio waves to short gamma waves. Radio 

waves travel through space and even through some objects, allowing devices to communicate 

without being physically connected. Radio waves are generated artificially by an electronic 

device called a transmitter, which is connected to an antenna, which radiates the waves.  

Man-made noise can affect the fishes’ ability to hear each other, prey, and predators. Also, it 

makes them do things like change migration routes or stay away from their spawning grounds. 

Sound is vibrations that travel like waves through the air or water. Sound is measured in hertz. 

Higher measurements make higher pitched sounds. In empty rooms the sound waves bounce off 

the walls making it echo. Things in the room can change how the sound works. For example, 

metal can reflect and cloth can absorb. In the inside of the trunk is metal that is wrapped in 

plastic. Plastic is durable but it sheds microplastics that contaminate water, animals and the 

environment. We will create the final layer to cover the plastic shell of a trunk using materials 

that are made from recycled plastic bottles that will be soundproof and have nano pockets that 

will capture microplastics over time and using chemical reactions will convert them into useful 
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compounds. This soundproof and zero-microplastic shedding layer will come in a variety of 

colors, which means it could be a brown that looks like a natural tree. The coloring has UV 

protection built in. We can use the same material to coat the leaf cover to prevent microplastics 

shedding. 

Tree Roots will clean polluted water, provide a safe home for the salmon eggs, and use sonars 

and sensors to measure water temperature, oxygen and count fish.  Pollution is bad for salmon 

because it shortens their lives and they can’t get to a spawning area before dying, which means 

they can’t reproduce, which means extinction is getting closer. Polychlorinated Biphenyls 

(PCBs) and Polybrominated Diphenyl Ethers (PBDEs) are man made chemicals and materials 

that are the main water pollution sources. We can use reverse osmosis to clean the water. Reverse 

osmosis filters work by using a high pressure pump to force water to another side of the 

membrane, and the membrane is so tiny it can remove microplastics, which will help a lot. The 

water gets sucked in by one root, the membrane filters out the microplastics and other impurities, 

and then, it will expel the water out of another root, which will result in purified water with no 

pollutants. Starting from the bottom, the roots are made to warp around in weird and squiggly 

ways to protect the young smolts from predators. Less water available from rain and melted 

snow, may lead to salmon struggling to travel the great distances between their spawning 

grounds and the ocean. The RoboTree can measure how much water is in the rivers and 

artificially pump in more water for Chinook.  The Tree will have a sonar device that will send 

pulses of sound waves down through the water. When these pulses hit objects like fish, 

vegetation or the bottom, they are reflected back. This information will be used to count the 

amount of salmon going upriver and do modeling based on that number. We could also count the 

7 



amount that hatched. We will also use sensors to measure water temperature and dissolved 

oxygen. Measuring oxygen is essential for aquatic organism survival.  When water gets colder 

more oxygen comes in and salmon need both of those things to survive. When water becomes 

warmer the oxygen cannot dissolve and that is bad for salmon.   

 

  4.​ Breakthroughs: 

There will have to be a breakthrough for us to create a zero-microplastic shedding layer.  This 

layer will be made from recycled plastic bottles that will be soundproof and have nano pockets 

that will capture microplastics over time and using chemical reactions will convert them into 

useful compounds. At the moment all plastics shed microplastics. Microplastics are tiny plastics 

that are under 5 millimeters in length. Scientists are working on ways to convert microplastics 

into useful nontoxic materials but there is no readily available solution at the moment. We will 

test the zero-microplastic shedding layer by doing the following: have two types of tree trunks to 

start. The first one is soundproof and made of recycled bottles, but doesn’t have the nano 

pockets, while the other does. We would use FTIR (Fourier transform infrared) spectroscopy to 

determine the amount of microplastics in each trunk model using infrared light. If it works, there 

will be no microplastic molecules that will be detected. 

5.​ Design Process: 

Idea rejected #1: Originally wanted to design a robot Chinook fish to provide food with all 

required nutrients and vitamins to the orcas directly. But feeding orcas fish directly is illegal as 

they will rely on humans for food and lose their hunting skills. The next best alternative is to 
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improve the salmon ecosystem so their population would increase and thus, more salmon to eat 

for orcas. 

Idea changed #2:  We were originally going to use peridotite which seals the carbon dioxide. 

We also could have used the basalt rock cliffs which have little holes that suck in carbon dioxide. 

But these options would require more storage in our tree. Instead we decided to use microalgae 

which is more efficient.   

Idea changed #3: To measure air quality we wanted to use tape at first like in old air monitoring 

stations but then decided to use lasers because it will require less maintenance.  

6.  Consequences 

 

Picture 4: RoboTree as a part of the riparian ecosystem 
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A positive consequence is the RoboTree will provide shade to the river. Doing this will make the 

salmon healthier so that when the salmon venture down the rivers into the ocean, the salmon will 

be able to make it all the way to where the orcas are. This means the orcas can eat the salmon 

when they are more healthy and more nutrient rich which will make the orca population grow. 

The RoboTree will purify and clear pollutants from the water so the salmon can be healthy, so 

orcas eat less toxic fish. Another positive consequence is the RoboTree will be part of the 

riparian ecosystem so it will help other plants grow, by purifying the air and water and providing 

shade (See Picture 4). It will also attract more animals to make their home there. Because of the 

zero-microplastic shedding layer, the tree will not make any additional pollution. Negative 

consequences can be that the RoboTree might glitch which might make the tree malfunction. It 

may be a long and costly process to obtain permission to install the RoboTree in the 

environment.  
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