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1. Information
1.1: Authors
Robin Koirala (17 years old), class 5V1. He has chosen the profile Nature and Technology with BSM and Technasium as extra subjects. He is good at coming up with solutions to problems and he is also good at building a model. (118550@calandlyceum.nl)
Andy Chin (17 years old), class 5V2. He has chosen the profile Nature and Technology with computer science, drawing and Technasium as extra subjects. He is creative and can put together animation videos . He is also very ambitious. (118514@calandlyceum.nl)
Safae Aouragh, (16 years old), class 5V3. She has chosen the profile nature and health with BSM and Technasium as extra subjects. She likes to charge of things and likes to open up to new possibilities. (118425@calandlyceum.nl)
Rayan Bouddount (16 years), class 5V2. He has chosen the profile Science & Technology with business economics and Technasium. He is good at coming up with solutions to problems and is very into helping the nature. (118479@calandlyceum.nl)
1.2: Teacher 
G. van Soelen, Teacher Research & Development.(gvansoelen@calandlyceum.nl)
1.3: Client 
International Union for Conservation of Nature and Natural represented by Monique de Jong. She has been the HR manager of the IUCN NL since 2012. The IUCN is an international partnership that focused on nature conservation and the sustainable management of nature resources. 
 1.4: Expert
We always had indirect contact with the expert via the client. The expert did provide relevant information about the project that could help us further 

1.5: Dates
This project runs from September 25th 2022 until December 21th 2022. 
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In the first week of school we first had to make a group. Our choice immediately fell on each other, because we know that we have a lot in common when it comes to executing a project. Before we started this project we did a personality test. After all this, we had to find a client, with the demand that we had to help a third world country with a problem. Before we did this, we discussed with each other exactly what kind of client we wanted. We all actually wanted to do an assignment that had to do with nature. Then we all went to look at clients. Finally, our eye fell on the IUCN. Then we decided to look at the site and this really appealed to us, as she also thought nature was very important just like us. Then we decided to send the client an email about who we are and what we do. They responded positively and that is how we found our client.
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The team is allowed to conduct research into the consequences of deforestation and mining for knowledge. The question that will be answered is how the environment and the local population will not suffer from deforestation and mining. This will not be very easy, because the demand for raw materials and agricultural products is increasing due to the global population growth. It is important that there is an alternative, because raw materials are running out. Recycling can be a solution or plundering raw materials from other planets. At the end of the project, the team delivers a final report.
The problem is that Indigenous peoples and their knowledge are already negatively affected by biodiversity loss. This is mainly due to deforestation used for the expansion of agricultural or mining activities, often at the expense of the land and rights of indigenous peoples. In combination with the corona pandemic that was there, it became protecting the nature in which he lives. Governments of various countries around the Amazon are increasingly expanding mining and agriculture to make their countries' economies even better. This so-called land grab endangers many people, animals and nature and of course this should not happen. Places where the Indigenous peoples harvest are also in danger and the rights of the peoples are not being respected. Despite their role in addressing the climate and biodiversity crisis, indigenous peoples' land and forest management has received a small share of international donor funding over the past decade, averaging just $270 million annually. This is less than one percent of official development assistance for climate change mitigation and adaptation.
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[bookmark: _Hlk121949916]Deforestation

Man is the problem. The disappearance of the Amazon and other forests is due to deforestation. This deforestation is necessary for the production of soy or palm oil. Countries import those goods from the country of production and then it gets to the supplier. The supplier sells it to the supermarkets. Consumers buy the agricultural products and can then use them. For example, a well-known product in China is soybean ice cream. Palm oil is used in several edible products and can also be used as an alternative to fossil fuels.[footnoteRef:1] [1:  Kleine, L. K. (2013, 24 mei). DE ONTBOSSING VAN HET AMAZONEGEBIED. studenttheses. Geraadpleegd op 11 oktober 2022, van https://studenttheses.uu.nl/bitstream/handle/20.500.12932/14108/Scriptie.pdf?sequence=1&isAllowed=y  
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More and more people are joining. More and more soy and palm oil is needed to supply them. Demand goes up. There will be fewer and fewer trees. Deforestation for arable farming is an environmental problem. Trees store and absorb carbon dioxide. In return, they emit oxygen as a waste product. Cutting down forests increases carbon dioxide emissions and more sun rays will be reflected back to the earth, causing the average temperature to rise. As a result, extreme weather occurs more often throughout the year all over the world. Deforestation will also disrupt the well-being of ecosystems. The forest is the habitat of several animals. The disappearance of animals from a habitat has adverse consequences for plant life. Birds, for example, ensure that the insect population remains in balance and large birds of prey keep the bird populations in balance. There are many benefits that trees have. It is food for herbivores, they provide shade and thereby regulate the temperature, the soil remains firm, it prevents erosion and trees stimulate biodiversity.

[bookmark: _Hlk121949947]The expansion of the soy and palm plantation is at the expense of trees. Arable farming is not good for the environment with a monoculture. Growing the same crops together on a large scale is susceptible to disease. That is why biodiversity is important for a healthy ecosystem. In addition to that, monoculture also depletes the soil. This is partly because the crop absorbs the nutrients from the soil for growth. When the plant has reached a certain age, the salable organs are amputated with a large machine. The raw materials that the crop has extracted from the ground end up on someone's plate or are used as animal feed and do not go back into the ground. The soil is then fertilized again to keep the soil fertile. Fertilizing is not without consequences, because it contains a large amount of nitrogen. This is advantageous, because then crops get large leaves and it is also necessary to let the plant grow. But plants have evolved to survive on low nitrogen. Biodiversity is also affected. Shrubs that grow fast on nitrogen expand quickly, such as nettles. The other plants then no longer have room to grow and therefore biodiversity decreases.
 
And it won't stop if demand continues to increase. Forests are still shrinking and humans have not yet found more sustainable solutions to this problem. There are 1.6 million people directly dependent on forests for their livelihoods. As long as it will continue as it is now, there is no future for life on Earth.[footnoteRef:2] [2:  Afname biodiversiteit is een slechte zaak voor de mens’. (z.d.). Radboud Universiteit. Geraadpleegd op 11 oktober 2022, van https://www.ru.nl/nieuws-agenda/meer-info/2019/mei/afname-biodiversiteit-slechte-zaak-mens/ 
















Mining

Raw materials to make furniture, appliances and buildings are obtained through mining. Coal, metals, gems and more can be mined. In addition, people can also earn their living by looking for underground stones, so there is employment. All those stones that have been in the ground for millions of years are suddenly awakened to become a product. Mining requires excavators and four-wheelers that have a bucket on the back that can hold rocks. Excavation is continued until all the ore has been used up or when the demand drops completely.   

The environment does not benefit from this. Mining is very harmful to the area in which it takes place. First, all plant life must be removed from the chosen site. That is not a small area and together with the plants, the animals are also being chased away from the mine area. Secondly, excavators provide a lot of greenhouse gases. All that digging and drilling costs a lot of energy and they also run on fossil fuels. The substances that are directly harmful to the environment are released by the explosives that are used to remove the top layer of stone. Those substances are also not healthy for the miners. Third, mining produces a lot of wastewater that is toxic to the environment. It also affects underground water currents and rivers. But that wasn't all. A lot of water is used for cooling excavators. Fourth, there is noise pollution. The animals that are nearby hear the sound of all the rocks, machines and explosions and they leave the area if possible. People who live close to a mining site can suffer hearing damage. 3.

3. De impact van de mijnbouw op het milieu. (2017, 23 juli). Comundos. Geraadpleegd op 11 oktober 2022, van https://www.comundos.org/nl/content/de-impact-van-de-mijnbouw-op-het-milieu  












The damage caused by mining is always permanent. Even if they try to plant trees back, it won't heal quickly. A mining operation can take more than ten years and the ground structure has changed completely. That is disadvantageous because there are no worms that make the soil fertile. The tunnels that worms make ensure that there is more oxygen in the soil and water can be drained away better. Plant roots can then move better through the soil. In addition to that, worms allow dead organic matter to be digested by plants. It takes quite some time before an area that was used for mining has  good soil structure. Mining is at the expense of the
environment and there is not yet a more sustainable alternative for some products, so the end of this harmful enterprise is not yet in sight.4.

4. Hoe gezond is jouw grond? Meetactie naar bodemkwaliteit, biodiversiteit en het belang van de regenworm. (2022, 5 april). Rijksuniversiteit Groningen. Geraadpleegd op 11 oktober 2022, van https://www.rug.nl/news/2022/04/hoe-gezond-is-jouw-grond-meetactie-naar-bodemkwaliteit-biodiversiteit-en-het-belang-van-de-reg  





























The client is Monique de Jong. She has been the HR manager of the IUCN NL since 2012. She also has qualities in areas such as internal communication, security, integrity and gender. She started her HR career at the end of the twentieth century at a media company. On a working day she likes to generate innovative concepts together with colleagues or to surpass the organization with good decisions. Her motivational motto is: 'I'm happy to help you'. She gets very excited about helping people progress.5.

5. Monique de Jong | HR Manager. (z.d.). IUCN NL. Geraadpleegd op 30 oktober 2022, van https://www.iucn.nl/monique-de-jong/ 




Due to deforestation and mining, the knowledge of indigenous peoples is disappearing. The team's task is to come up with a design to preserve the knowledge of indigenous peoples. The knowledge of the indigenous peoples is important. They know how to survive in a biodiversity-rich environment. In addition, they have healing methods that deal extensively with the relationship between the body and the personality. With the design, the indigenous people will be able to store their knowledge and it will no longer be lost due to forests being cut down.6. 

6. Endangered worldviews and heritage. (z.d.). Leiden University. Geraadpleegd op 30 oktober 2022, van https://www.universiteitleiden.nl/en/research-dossiers/indigenous-peoples-preserved/endangered-worldviews-and-heritage 





The team is allowed to research the consequences of deforestation and mining for knowledge. The question that will be answered is how the environment and the local population will not suffer from deforestation and mining. This will not be very easy, because the demand for raw materials and agricultural products is constantly increasing due to the worldwide population growth. It is important that there is an alternative, because the resources are running out. Recycling can be a solution or looting resources from other planets. At the end of the project, the team delivers a final report. 78. 

The problem is that Indigenous peoples and their knowledge are already negatively affected by biodiversity loss. This is mainly due to deforestation used for the expansion of agricultural or mining activities, often at the expense of the land and rights of indigenous peoples. In combination with the corona pandemic that was there, it became protecting the nature in which he lives. Governments of various countries around the Amazon are increasingly expanding mining and agriculture to make their countries' economies even better. This so-called land grab endangers many people, animals and nature and of course this should not happen. Places where the Indigenous peoples harvest are also in danger and the rights of the peoples are not being respected. Despite their role in addressing the climate and biodiversity crisis, indigenous peoples' land and forest management has received a small share of international donor funding over the past decade, averaging just $270 million annually. This is less than one percent of official development assistance for climate change mitigation and adaptation.


7. Inheemse volkeren en biodiversiteit. (n.d.). IUCN NL. Retrieved October 30, 2022, from https://www.iucn.nl/blog/inheemse-volkeren-en-biodiversiteit/
8. Both ENDS: Inheemse kennis en talen cruciaal in strijd tegen klimaatverandering. (n.d.). Both ENDS. Retrieved October 30, 2022, from https://www.bothends.org/nl/Actueel/Voor-de-pers/Inheemse-kennis-en-talen-cruciaal-in-strijd-tegen-klimaatverandering/




Due to population growth, the demand for products increases. Those products are extracted through agriculture and raw materials. Agriculture requires deforestation and raw materials require mining. Mining causes water pollution and CO2 emissions and surface mining in particular is the most harmful, because that is where plant life must also be removed. The loss of forests also means that the habitat of indigenous peoples is disappearing. As a result, the knowledge of it also disappears. This knowledge is important, because it is about living in an environment of rich biodiversity. It is important to maintain that knowledge. Because it is about how man and nature can live together. The modern western view of nature is that nature is only a facility. In this day and age it is now more than ever necessary for people to respect nature. 9. 
9. Zie voetnoot 6







IUCN NL is an international nature organization based in Amsterdam. They belong to the International Union for Conservation of Nature (IUCN)

The team conducted research on IUCN NL. Their projects can be found on their website. We have made a selection of these with the top 4 projects that seem most interesting to us. These projects were:

Operation Jaguar, fighting wildlife crime

Upembakundelungu complex and lake upemba, protected habitats

Forests for just a future, protected habitats

Nature-based solutiona, utilizing natural resources

Every year an enormous number of hectares are cut down for the production of soy.
These soy plantations require millions of hectares of land every year. Deforestation has a negative impact on biodiversity, especially in South America. The Netherlands is one of the largest importers of soy in the world. The Netherlands plays an important role in this mass deforestation. So there must be a sustainable alternative to soy cultivation. This means that the available land must be used as efficiently as possible.10.

10. De productie van soja mag niet ten koste gaan van natuur. (z.d.). WWF.nl. Geraadpleegd op 30 oktober 2022, van https://www.wwf.nl/wat-we-doen/focus/voedsel/soja%E2%80%AF


The problem is that Indigenous peoples and their knowledge are already negatively affected by biodiversity loss. This is mainly due to the deforestation that is used to expand agricultural or mining activities, often at the expense of the territory and rights of indigenous peoples. In combination with the corona pandemic that was there, protecting the nature in which he lives. Governments of different countries around the Amazon are expanding mining and agriculture more and more to make the economy of their countries even better. This so-called land grab endangers many people, animals and nature and this should certainly not happen. Also places where the Indigenous peoples harvest are in danger and so the rights of the peoples are not respected. Despite their role in addressing the climate and biodiversity crisis, land and forest management by indigenous peoples has received only a small fraction of international donor funding over the past decade, on average only $270 million a year. This is less than one percent of official development assistance for climate change mitigation and adaptation.11. 
11. Inheemse volkeren en biodiversiteit. (z.d.). IUCN NL. Geraadpleegd op 30 oktober 2022, van https://www.iucn.nl/blog/inheemse-volkeren-en-biodiversiteit/




The design must offer the possibility to store knowledge over a longer period of time.

The knowledge must be legible or intelligible in the language in which it is stored.

Indigenous people need to understand how the knowledge is preserved.

The team came up with three ideas that were presented to the client.

 

The first idea is that indigenous peoples themselves start teaching in schools or other institutions. The concept is that when indigenous peoples start teaching in schools, students can also absorb their knowledge so that it is not lost. From a tribe it is the intention that the wisest and a translator come along. What the sage tells is translated by translator. This also strengthens the connection between indigenous peoples and other groups. 
                                    

The second concept is the computer. The computer is brought to indigenous peoples. They will collect all the knowledge with the device. Indigenous peoples must be able to take photos and videos with this computer. However, the climate in which indigenous peoples live is hot and humid, so climate resilience will need to be considered. Along with that, they must also understand how the device works and there must be an energy supply for the device. At a certain time, the information is retrieved and the computer is prepared to collect information again.
                             
                                                

The last idea is the simplest idea. Indigenous peoples receive a box with paper and writing utensils. The paper must be so advanced that it is pater resistant. A pencil sharpener and eraser may also come in handy. Indigenous peoples are supposed to record their knowledge on paper. They write it down and draw the crafts. If necessary, a drawing teacher is brought there to help the indigenous peoples. In addition, they also receive a plate on which they can put the paper, so that the paper remains straight. At a certain time, those drawings are taken and studied to gather the knowledge. 

Concepts + Concept choice 
 
 
 
The three ideas the team presented were the computer idea, the teaching idea and the paper idea. She found the idea of Indigenous people teaching unrealistic because Indigenous people live relatively far away. The client did not find the paper idea very efficient. 
The client opted for the computer concept. It was most effective and versatile. 


 
 
Elaboration & Materialization 
  
Go/no go effect 
  
The client informed us during the conversation that the laptops in the tropical rainforest no longer work at a certain point due to the hot and humid climate. In this document I will come up with ideas, possible solutions and improvements on how the computers can be made resistant. 
  
Exterior against moisture 
  
We should start with how people in the tropical rainforest actually handle their products. For example, if you don't even have a protective cover, a computer can be affected much faster by the hot and humid climate. Once you have a laptop cover you are already on the right track, but this is of course still not enough to protect your laptop against the water. A solution to the case problem could be that we come up with waterproof cases. This will help against the humid climate and it is the intention that the laptop always remains in this case, so that it will not absorb water on the outsides in any case. 
  
Inside against moisture 
  
But then of course we also have the keyboard and the screen. These 2 things can of course also absorb a lot of water, but we also have a solution for this. For example, you can buy a silicone or transparent cover for the keyboard, which you can stick on the keyboard and the great thing about this is that you can also type with this protective layer and this ensures that it does not come off every time. This protective layer prevents liquids from spilling through the keyboard. For the screen, we can buy a waterproof laptop skin that exactly matches the shape and model of the laptop you have. This way the screen can also remain intact. 
  
Solutions for the heat 
  
It's not just water that gets out of the moisture that causes problems, but of course also the heat. A computer can quickly overheat and there can be a point where the laptop even explodes due to the heat. Of course, solutions are also needed for this. For example, during the construction of a computer you can set a system that indicates when the device gets warmer. As soon as this happens, they will receive a notification warning that the device is warmer than normal. As soon as it gets to a point where it becomes really dangerous, the device will switch itself off so that the computer does not break, but suppose someone is doing something important and the device just shuts down, that is not convenient at all and that is why we want to also build the computer in such a way that it turns off in a kind of rest mode in which everything you were doing is still there. In line with this idea, we also want to put a tool in the laptops that indicates the exact temperature of the laptop. With this laptop we also provide a manual with what the maximum temperature may be, so that people can pay attention to this and this tool must always be visible, because of course it can happen to anyone that you forget to look at the temperature. That is why we want, for example, a small bar at the top right with the temperature of the laptop itself, so that you can always quickly check how many degrees your laptop is. 
  
   
  
Outdoor proof Devices 
  
In the army you have devices that can withstand water and heat. This is of course necessary because you have to be able to communicate with each other and in countries such as Iraq, for example, it is very warm and, of course, communication must also take place under these circumstances. We figured out how to achieve this and with the help of our master we came up with this. So it turns out that in the army they use special devices that can withstand water and heat well, but that are also very sturdy, you can throw them away from a great distance and they still remain intact. Our idea was to also use these types of devices for the indigenous populations. We did a bit of searching for examples of these types of devices and below are a few examples of what these devices look like. The photos also include the product description that perfectly shows what makes the device different compared to normal devices. 
  
  
  
gopro 
  
Gopro cameras are waterproof, of course we know that, but how is that possible? In this assignment I show my research into how gopro cameras can film underwater without them malfunctioning or breaking. 
  
The camera 
  
To begin with, it is important to know that before entering the water, the gopro camera must close all openings of the camera. This is of course because otherwise water will run into the device and it will break anyway. This applies to the newer gopro cameras. The older generation of gopro cameras can only take photos or film underwater if you have a special underwater case. This cover protects against fall damage, water, scratches, fall damage and mud. With this case it is possible to dive as deep as 50 meters. This is because the cover and lens have a rubber edge, making the case completely waterproof. The housing is made of sturdy and transparent plexiglass and hardly blocks any light. You can still use the buttons with the case and you can still see the LCD screen on the front and back. so it is only for protection. The case is set up so that you can still use all the functions of the camera below you see an example of a waterproof case. 
 
 
 

Iteration & Optimization 
 
 
The first design was a box with tripods. What is useful about this is that it could film horizontally and generate its own electricity with the solar panels at the top. There are handles on the side, with which the direction of the camera can be determined. Name: tripod. 
 
 
 
Here is the second variant of the tripod. It has a triangular shape and an antenna for connection. 
 
The third variant of the tripod has the same shape, but has a larger solar panel to catch even more sun. 
 
This is the fourth variant of the tripod. This is equipped with a circular solar panel. It also has wheels, with which it can drive to other areas. 
  
In the end, the team felt that this device was not good enough for the conditions of the tropical rainforest. The tall trees cover the device, so that hardly any sun can fall on it, the device is heavy and difficult to move (even if there are wheels underneath). The team decided to create a design that is easier to carry around. 
 
Subsequently, the team generated two designs for what kind of camera system will be used. The first is an iPad. The device is flat, rectangular and has a large and touchscreen screen. 
  
The second design is in the shape of a baguette. It has a camera on the end with a larger lens than the iPad. In addition, this device has a keyboard, smaller screen and can be operated with one hand.
 
 
https://www.youtube.com/watch?v=NluQX0RDrS8 The video discussing pros and cons.
The team opted for the cylindrical camera. 
In the next model, fans have been added, a raspberry pi and handles for better ease of use. The team uses a gopro for the camera. It is made for different climates. 
 
The three different designs from which the team chose again. 
 
Bottom view of the cylindrical cameras. 
 
Open and closed round handles with photo/film controls on the back. Operable with two hands. 
 
Double open angled handles with photo/film controls on the back. Operable with two hands 
 
Open handle and support at the back with photo/film controls at the front. Operable with one hand. 
 
Fan on the side. 
 
Above a picture of the raspberry pi and gopro motherboard on the inside of the device. 
  
The last design is completely ready for the tropical rainforest. It contains a gopro (lens and motherboard), raspberry pi, cpu cooler, Sennheiser MKH 8060 microphone (which is resistant to moisture), waterproof keyboard and screen and battery. 
Epic camera for indigenous peoples The video. 
  
 
Left view. 
The keyboard contains all letters of the alphabetic alphabet with shift, ctrl, backspace, enter, arrows and more common characters. 
 
Right view. 
On this side you can see the CPU cooler (the fan). This should make the motherboard of the gopro cold. The Sennheiser MKH 8060 microphone can also be seen at the top. It is 178 mm long and has a diameter of 19 mm. Specially resistant to moisture. Approximately in the middle of the device is a cover for the SD card. 
 
Front view. 
The lens can be seen on the front. 
 
Back view. 
  
The charging port can be seen on the back. 
 
Top view 
  
Bottom view 
  
Section left. 
  
The green rectangle on the left is the gorpro motherboard, in the middle is the raspberry pi and on the right is the battery. 
 
Section right side. 
 
The cpu cooler. 
 
The battery (left side) and raspberry pi (right side) with sd card input (pair). 
 
 


Housing from the right side. 
 
 
  
Dimensions. 
  
  
  
  
  
  
Evaluation endproduct 
  
The expert told us through the client that there are tribes where the young people are familiar with English, but the older people within a tribe are not. This is partly because those indigenous peoples have access to social media and have more of a connection with the outside world. The elders within a tribe are the wisest, because they have a lot of knowledge. That knowledge has been built up by living in the tropical forest for generations. Only there is a threat to their habitat: modern humans. They want their living area for raw materials or agriculture. 

 
With the first prototype it was decided whether a rectangular shape or a cylindrical shape is better for our target group and the function of the device. The team considered going for the cylinder because it can have a larger lens and thus capture sharper images. 
 
The second prototypes were built soon after the team discovered that Peltier plates were not a good application. A choice must also be made from these three prototypes. An improvement over the previous one is that it includes fans, a raspberry pi and a gopro lens which makes it more realistic. The differences of these three designs were in terms of ease of use. They all have different handles. 
 
 
The last model is the final product and it is fully equipped with a gopro (lens and motherboard), raspberry pi, cpu cooler, Sennheiser MKH 8060 microphone (which is resistant to moisture), waterproof keyboard and screen and battery. It is an improvement over the previous one.  

The program of requirements was:  
The design must offer the possibility to store knowledge over a longer period of time.  
The knowledge must be legible or intelligible in the language in which it is stored.  
Indigenous people need to understand how the knowledge is preserved. 

Whether the requirement has been met: 
- The design uses an SD card that can last up to ten years, but it is handed over to IUCN from time to time. Then they can transfer it to a longer-lasting database in the Cloud. 
With the Sennheiser MKH 8060 microphone it is possible to pick up sound, but it also has a limitation if an unwanted sound transcends the other sound. 
Via a video that occurs when the device is started, it will be explained in English how it works and how the knowledge is retained. 
 
Conclusion & Recommendations 
  
The climate conditions in terms of heat and moisture and the ease of use of the device are successful on those points. Our model has a cpu cooler against the heat and the raspberry pi has its own system, where it reduces the cpu's workload when the temperature rises. We have used a chemical substance against the moisture that makes the raspberry pi and the gopro motherboard water resistant. For ease of use, we have handles so that they can hold the camera in a stable way. We therefore think that our design can indeed be a success. 
  
What can be further investigated is whether the device can be used underwater. The connection between the raspberry pi and the motherboard of the gopro and the connection between the raspberry pi and the power button and also whether they can withstand falling from a certain height. 
  
Epilogue 
  
We thought this was a very nice project, because we can help a lot of people with it. We also really enjoyed conducting the studies, because this has greatly increased our knowledge of this subject and it can sometimes be useful to know how to make something watertight. In short, we are all satisfied and we thought it was a fun and good project that has benefited our knowledge. 
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