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Abstract

The depletion of natural resources has been accelerated in recent decades. “Zero Waste” in art design has been proposed by more and more designers . Based on this perception, a design work “forest carpet” was created, selecting recyclable and renewable materials and hand-making techniques to realize “recycling and zero waste design” and adopting the theme of “forest” to arouse people’s attention to fast-shrinking forest coverage. A diversity of knitting techniques and processing methods have been applied to the different design elements and create colorful design effects. 
Keywords: forest carpet; recycling design, natural resources; zero waste











[bookmark: OLE_LINK12]Introduction
[bookmark: OLE_LINK8]Forest resource is a very important public resource, which plays a very important role in the development of the whole society. However, with the development of the times, the quality of life of the people is constantly improving. According to Du (2020, p. 165-176), due to global environmental pollution, climate change, the increase of desert area and serious water and soil loss, the total area of global forest resources has shown a sharp decline since 2010. If human beings do not make an effort to deal with it, they will be subject to the devastating nature, and the consequences will be unimaginable. Therefore, forest protection must be paid attention to. 
[bookmark: OLE_LINK3]The design "Green is the background color of the nature" is a forest carpet made of renewable materials, which aims to wake people's awareness of forest protection. Human beings not only are an important part of the natural ecosystem, but also dominate and affect the operation of the entire ecosystem. It is hoped that human beings should pay attention to the natural environment and realize the harmonious development between human beings and nature.
According to data from National Bureau of Statistics (2019), Europe accounts for 49% of the world's largest forest area, while Africa accounts for only 2%. The country with the largest proportion of forest area in the global land area is Russia, followed by Brazil, Canada, the United States and China. In the second half of the 20th century, a series of economic boosting activities were launched, such as great production campaign and western development program, which led to a sharp decline in China's forest area and worsened environmental problems. China government has realized the severity of the problem and implemented forest protection and afforestation projects, through artificial afforestation, aerial seeding, mountain closure, forest cultivation, and restoration of gradually degraded forests to expand the national forest area. 
People began to understand that the relationship between man and nature must be improved, but in fact, the understanding of the entire ecosystem should cover the circle of "circulation", because circulation is the basis for the ultimate survival and operation of the entire system.

The background of the design
[bookmark: OLE_LINK5]In terms of work schedule in China, most people often go to work 996. In the spare time, most young people in the city enjoy self relaxation, one activity out of which is “returning to nature”, that is, roaming the forest, immersing in it, a world without any needs and deadlines. It is one of the effective spiritual healing methods for many young people today. It is found that roaming the forest can efficiently relieve stress, treat depression, and even effectively help prevent cancer (Mao, G-X., 2012). Humans have spent millions of years in the early evolution in the forest. The living environment of modern human beings is full of various "new stimuli" (excessive artificial light and sound that are not conducive to the body and mind), which brings great pressure to the body and mind. The New York Times in 1870 wrote: "Thousands of men and women who are tired of work and family chores need to leave for a period of time. What people need is outdoor air, and what they need is changes in the environment, occupation and activities." Returning to the forest enables people to return to the natural environment for deep breathing and reduce many external disturbances. 
In this context, out of love and yearning, people make an arduous journey to mountains and rivers to explore and find the secret of nature. In 2022, camping has become a very popular social activity in China. From simple lawn picnics to thoughtful and exquisite camping, camping has entered people's vision at an unprecedented speed. This activity provides a space for fashionable young people to embrace nature, jump out of daily tasks and relax. However, the environmental problems behind the camping craze are often ignored. 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Camping has never been and should never be taken as a tool to show "pseudo delicacy". A lot of developed countries have gone through hard exploration to reduce and even avoid camping’s  damage to natural environment. Throughout the 20 years from 1960 to 1980, Americans proposed many ways to reduce the effect of human activities on nature. Until the late 1990s, the proposal of “Leave No Trace” movement (LNT in short) yielded outstanding improvement in promoting people’s awareness of reducing human impact on nature (Marion & Reid, 2001). Through the moral education advocating  outdoor sports without leaving traces, the federal state and a wide range of social organizations helped the public to shape the correct attitude to nature and instill right ways to protect the natural environment and control the impact of outdoor activities on the natural ecology to its sustainable limit (Blye & Halpenny, 2020). 
Nowadays, more and more attention has to be paid to the damage of camping to forest resources. Only a limited number of people refuse to use disposable tableware, though a tremendous amount of pubic promotion has been made from the perspective of environmental protection or from the purpose of recycling. An increasing number of artists and designers are involved in various camping activities packed with delicate and complete equipment, using too many natural trees and lighting them in order to create unnecessary campfires in pursuit of better atmosphere and effect in their art works. The most serious damage they have brought is a large amount of non degradable garbage, mainly from camping lunchboxes of self-heating food. Only one cup of brewed milk tea includes eight disposable small packages, including milk tea powder bags, sugar bags, fruit bags and plastic straws. All of the above could easily remind people of the advertising slogan of this product in TV advertisements: "One billion cups are sold a year, and the cups can circle the earth three times". In fact, plastic products are more and more popular and are widely used because of their convenience, lightweight and beautiful appearance. However, after their mission is completed, people often discard them in the mountains and oceans, leaving a large amount of garbage. Due to its large size and non-degradability, it is hard to decay. What has been destroyed for a long time is not only the scenery of forests and grasslands, but also the impact on local natural ecology, which may also lead to the death of wild animals. Where the water source is nearby, it may lead to pollution of the water source, thus affecting the survival of surrounding organisms.
According to the Global Forest Watch, Global Forest (GF in short) is an online platform dedicated to monitoring forest data, providing the public with information about global forest change through cutting-edge technology. According to the website, in 2010, China had nearly 133 million hectares of natural forests, accounting for more than 16% of its land area; However, by 2020, due to people's ignorance of environmental issues, natural forests have lost nearly 328,000 hectares, which is equivalent to 131,000 tons of carbon dioxide emissions. (Global Forest Watch, 2020). The destruction of forest resources has brought human problems such as land impoverishment, ecological imbalance, and even species extinction.
So while enjoying the double rewards that nature brings to people's spirit and body, we might as well think about: what can people bring to nature through recovery or remedy? What can people do for nature?

The rationale of the design
Imagine what the grassland and forest would look like if, after a thousand years, many non degradable garbage kept being poured into nature and gradually devoured this pure land.
As is mentioned above, a large amount of non-degradable waste in China is one of the main reasons for the destruction of forest resources, which will inevitably lead to the depletion of resources, gradual breaking food chains and finally ecological destruction. (The General Office of the State Council, 2022). The resources of nature are very limited, and the best way is to live in peace with nature. From this perspective, the importance of the concept of recycling in contemporary times is self-evident. It will produce far-reaching effect if humans deeply practice and vigorously develop the circular economy and promote the green development of the industry, and practice the concept of green development. 
[bookmark: OLE_LINK7]The concept of recycling is a hot topic in the fashion industry. As early as 2017, the concept of "recycling fashion” was first proposed at the Copenhagen Fashion Summit. It is hoped that the fashion industry will be encouraged to add the concept of recycling and renewing in the design and production process of fashion products, in order to improve the utilization of resources and reduce unnecessary consumption of resources (Shrivastava, 2021). With this resource recycling design method, even if the "aesthetic life cycle (the attractive time of fashion products)" of fashion products ends, the products can still be recycled and processed to become raw materials again or extend the service life of the products to maintain the product value until the end of the "technical life cycle" of the products (Venus & Gao, 2007). These paths can realize the necessary transformation or innovation of the industry in the fashion field to promote the formation of a new textile economy in line with the circular economy.
FREITAG comes from a Swiss brand. The leading pioneer of the environmental protection bag brand can be traced back to the 1990s. The raw materials of its bag design come from the use of a variety of waste truck tarpaulins. Similarly, after the end of the bag's service life, the waste bags can still be recycled for sewing to become a new truck tarpaulin (see Figure 1). This waste bag treatment method effectively reduces the waste of resources, It also improves the utilization efficiency of resources, and the most important effect is to reduce the pollution to the ecological environment, which has a strong reference significance for the product market.
[image: 图片]
[bookmark: OLE_LINK4]Fig.1.Recycling waste bag secondary design of truck tarpaulin
Source:FREITAG brand official website

The core idea of the design
[bookmark: OLE_LINK9]The module content of this design adheres to the following two concepts: recycling and waste utilization. In design and manufacturing, these two concepts should be truly fulfilled. The selection of raw materials is the key point. Raw materials that are easy to be degraded and recycled should be selected. 100% renewable wool leftovers generated in the production process of the textile industry and textile fiber products discarded by residents should be selected. Through hand knitting, it can create ideal elements in the aspects of weaving technology, texture construction and color application to reflect the unique charm of natural forests and present visual products that are more easily appreciated and accepted by the public, so as to highlight the idea that people should protect forests.

1. The selection of raw materials
Kepa Company in West Yorkshire, England, was founded in 1970. Due to its high awareness of international environmental protection, Kepa Company became the first company to produce a variety of textiles using recycled wool. Its products were various in name, good in quality and cheap in price. This practice was a major innovation in the clothing industry at that time. The market response to the practice was very strong and the company was highly praised by consumers because Kepa Company took into consideration of environmental protection by using  recyclable wool to produce textiles and clothing. Many textiles and garments on the market will inevitably to a certain degree cause some pollution to the environment in the production and processing process. According to Textile Guide (1993), as the regenerated wool does not need to be redyed, it can save a lot of dyes, water, energy and other costs in the processing process. 
In recent years, the world has gradually formed a low-carbon economy era. While improving the public awareness of environmental protection and the concept of sustainable development, zero waste design is also a green design concept for the concept of sustainable development.
The specific operation is to reduce the waste of raw and basic materials as much as possible through new cutting technology or changing the fabric size and other ways. This concept continues to expand and develop, thus forming a variety of ways related to the transformation of old clothes, the design and reuse of raw materials and leftovers, etc., to achieve the goal of zero waste design.
However, because the textile products are limited by the shape of the material itself, the material thickness is uneven, and the shape and size are different, a large number of waste leftovers will be generated. The reprocessing will increase the production cost for enterprises and cause the waste of precious natural resources.
Excessive waste is often treated by piling and burning. The disadvantage is that textile waste is piled up and exposed to the air, which is easy to absorb a large amount of dust and some substance, which might be harmful to human body, occupy a vast amount of land. When they are dipped by rain, the clothing is easy to leach dyes and some harmful substance into the ground, and contaminate the ground water. Similarly, Even the burning of 100% renewable materials will produce a large amount of dust and greenhouse gas (Kolstad, 2018), which will pollute the air and penetrate into the soil and further pollute forests and groundwater. These treatment methods have a serious impact on environmental health.
[bookmark: OLE_LINK15][bookmark: OLE_LINK14]Deniz Sagdic is an environmental artist from Turkey. On January 12, 2022, the exhibition of art design using waste materials at Istanbul Airport, Türkiye (Xinhua Net, 1997) showed the audience 20 portraits of national characteristics. Deniz Sagdic carried out secondary processing design by collecting various waste materials, such as buttons, jeans, cloth, discarded batteries, bottle caps, paper chips and other waste materials, The use of people's sensory illusion and accurate color difference perception to present amazing visual art has transformed a waste into a piece of green art. The reason for choosing to hold an exhibition at the airport is to draw a large number of people's attention to environmental protection, trigger society's thinking about today's concept of waste utilization, attach importance to forest resource waste and other environmental issues.
[image: 202201144d0665ff2dfb4451b84e0a60333e2770_74d252ef-e320-48ba-a3de-e15b3d8f8c73][image: 202201144d0665ff2dfb4451b84e0a60333e2770_ee4ef583-fd02-4741-af18-ef8f4b65c712]
Fig.2.Waste materials transformed into portraits
Source: Xinhuanet

2. The design and manufacturing process
[bookmark: OLE_LINK20]The first step in making handmade forest carpets is to select high-quality raw materials. To ensure sustainability, renewability, recyclability, and certain practicality, 100% renewable wool is mainly obtained from the leftover bits and pieces in the textile industry, and relevant design aids such as crochet, sewing needle, scissors, ball maker, mesh cloth are prepared in the early stage. First of all, a paper draft is prepared. This stage is the first step in the artistic creation process of handmade carpets, and it is also a key step to improving the artistic value of carpets. Sufficient attention should be paid to the coherence and consistency of wool colors and forms of expression. On the basis of the scheme, the draft shall be magnified to make the size of the draft more appropriate on the grid cloth to be woven. In terms of color matching of forest carpet, attention shall be paid to the consistency of overall large colors, and the advantages brought by color contrast shall be pursued to enrich the elements. The color and corresponding knitting process shall be marked on the grid cloth, and the collected wool shall be classified and processed against the color. The wool strands of different thicknesses should be distinguished. Usually, the wool strands are of the following types of thicknesses: two, four, and six strands, which skip odd numbers to better highlight the diversified characteristics of weaving art, reflecting different forms of beauty. The yarn is wound into a ball for later manufacturing. After the materials are prepared and the carpet pattern is designed, the real hand knitting starts.
[bookmark: OLE_LINK18][bookmark: OLE_LINK21]In the early stage of knitting, the grid cloth does not need to be trimmed on a large scale, and a certain space can be reserved, or even ignored, because it can create reflexible layout, and enough space can be reserved for the final finishing work at the edge. In the knitting process, the concept of recycling should be adhered to from the inside to the outside. The advantages of rubber texture materials are tougher and tenser and wool textile materials are relatively soft. The two materials with totally contrasting characteristics should be combined to achieve the most ideal knitting effect and present high-quality visual effects.
In the process of manual knitting, different wool colors and methods are used for knitting according to the different elements of each position. The design aid that is needed almost all the way is crochet. Crochet and manual knotting of ropes are used to achieve two kinds of composition effects, namely, flat and three-dimensional. The textile art form with relatively dense space is mainly expressed by tiling, while the three-dimensional form is often a common method to create modeling space.
For design, there are rules that can be followed, but the irregular format and design can better deliver the ideological connotation that cannot be copied. In order to highlight the theme of forest carpet, lawn and different types of trees occupy the largest area in the carpet. Therefore, various weaving methods are adopted in the carpet weaving process to make rational use of them to create better visual effects.

3. The knitting method
[bookmark: OLE_LINK22][bookmark: OLE_LINK19]The method of pulling out the thread and tying it back to form knots is used. Take a section of woolen yarn in 2 strands to be used on the lawn, make the length of wool relatively uniform and even with a card, take one of them and fold it in half. Use the space between the grids on the grid cloth to pass the crochet through and hook the already folded woolen yarn, do backward pulling, pull it to half of the woolen yarn, and use an aiding crochet on the crochet machine, hook the remaining wool yarn and gently pull it out through the coil. Lastly, just tighten the tail of the wool and tightly fasten it. Repeat this process in the grid where you want to set the lawn to complete the grass element in the forest carpet.
[image: QQ图片20221219163901]
[bookmark: OLE_LINK24]Fig.3.Element production
Source: Own shooting

In addition, you can also select the woolen yarn in different strands with large color differences, use the color differences to reflect the beauty of changes in the works, and combine different knitting methods to create different elements to win the audience's attention.
Similarly, select a section of woolen yarn in 4 strands, knot and fix it on the sewing needle of the blanket like sewing clothes. The sewing needle brings the wool to pass through the mesh cloth from the back of the blanket, and then use the body of the needle to wind the wool for three or four turns, pinch the top of the needle with one hand, and at the same time, push the other end of the needle to achieve the effect of the needle passing through the circle just produced, and pull it until a small lump is produced, and then the yarn is pulled from top to bottom in the grid hole to the back of the carpet in the neighboring block, and then pulled back to the front of the carpet. Repeat this process, and a new lawn element will be produced.
[image: QQ图片20221219163912]
Fig.4.Element production
Source: Own shooting
In the process of carpet production, the texture of the crochet surface is different from that of the knitted surface knotted with design aids. The pile surface woven by hand crochet is relatively tight and thick, which is mainly used for lawn priming. By contrast, the carpet elements are more three-dimensional and fluffy if different wool and some design aids are used.
[bookmark: OLE_LINK17]With regard to the weaving method of the tree elements, the woolen yarn with small balls (size similar to ordinary pearls) is adopted, while ordinary wool can be comprehensively used through folding or weaving with design aiding ball maker, so as to achieve the three-dimensional presentation effect of the carpet, and avoid simple stacking, and a single visual effect to the audience.
For the operation of spherical wool, two balls are taken as a unit, and a lighter is used to conduct high temperature treatment at the interface of the cut wool, so that the thread ends will not spread. The following treatment method is similar to the above method of pulling back and knotting. The two balls of wool are folded in half to form a circle with radians. The hook needle is still used to pass through the grid cloth to hook the coil, pull back, and then the two balls of wool are passed through the hooked coil.
[image: QQ图片20221219163916]
Fig.5.Element production
Source: Own shooting

Different types of design aiding tools can be used to make ordinary woolen yarn to present different element effects. Compared with the knitting of spherical wool, ordinary wool needs to be processed with a special ball maker. The woolen thread should be wrapped for making the wool ball on the track of the ball making machine as full as possible. Don't wind the yarn too tightly while winding the yarn. After winding the wool on both sides of the ball making machine, fold the ball making machine in half and close the clips on the left and right sides to get a complete circle. Scissors should be used to cut the wool along the middle gap. The center should be processed with the thumb as much as possible during the cutting process to prevent the cut wool from bursting ahead of time. A piece of string is added to the cut line, knotted and fixed, then the ball maker is removed, trim the plush ball with scissors, and finally twist the plush ball with your fingers to make it more fluffy. This method can not only be applied to the green elements similar to the trees, but also can be used with different colors of wool to make different elements to add effects, so that the content of the forest carpet could be more colorful.
In the creative design with fantastic ideas, the pet brush used to treat animals' hair can also produce some special shapes. Select some four-strand wool yarn, use the pet brush to brush the stiff steel needle surface, brush the wool back and forth for many times, and do loosing treatment, so that the wool becomes irritable and atomized, showing a sense of jungle. 
[image: QQ图片20221219164231]
Fig.6.Element production
Source: Own shooting

Therefore, different design aids can be used for knitting wool, reflecting the characteristics that the wool inner structure can be varied and rich, thus completing the knitting of tree elements.
Different knitting combinations of wool will bring different inner structures and element forms. Wool knitting will produce different coil structures, which are fine and full of unique texture effects. For different needle methods and organizational structures in different ways, different patterns and effects can be formed. With the use of grid cloth, different shapes of grid cloth can be cut with scissors to show different patterns. The use of structural changes can be changed, and the rational use of wool matching design can enrich product design, and even achieve a variety of modeling effects.
However, the mesh cloth is generally used as the base plane. Because of its poor softness and support, it is unable to make a three-dimensional effect. Therefore, the rubber mesh with a slightly hard quality is used compared with the mesh cloth. Each small mesh can be cut into any size as required, with good plasticity. On its own basis, it can be filled with suitable fillers, such as cotton, sponge, or man-made fiber and other degradable materials to achieve the effect of three-dimensional modeling.
The forest is the home for human and wild animals to live together. Animals, like humans, are the spirits of all things. For hundreds of millions of years, they have shared this world with humans, spent countless seasons together, and abidden by the natural laws of the forest. In the weaving process of forest carpet, the design of animal shape is also adopted. Weaving animals will make the overall design more romantic. Rabbit is selected as the role of forest carpet. Rabbits are loved by people in the vast and boundless forest for its lively and flexible characteristics and petite form, aiming to inspire people's love for life from a unique perspective, and deeply reflect on the impact of forest destruction on wild animals.
The following is the process of making the real three-dimensional shape of the carpet. First, trim the shape of the arc door in proportion, and then cut out the base of the whole hut and the top frame used to support the hut according to the size of the door. In order to achieve a more vivid effect, the doors and windows are also trimmed in proportion. The doors and walls of the room are distinguished by different weaving methods. Between the junction of each row of grids and the second row of grids, sew and connect on the grid one by one along the vertical line to form a row. The green wool of different thickness is used to sew the edge of the caves at will. After making the blanket, sew it at the appropriate position to make it more suitable. Do not expose the color of the rubber mesh below.
[image: QQ图片20221219163920]
Fig.7.Element production
Source: Own shooting

After a series of carpet elements are sewn and knotted, the carpet shall be refined reasonably, and the redundant thread ends shall be cut, but there is no need to keep the same thickness in the whole carpet and the surface is flat. For the parts of the carpet that are inevitably incomplete, use suitable similar colors or transitional colors for secondary processing and decoration, to maintain the convex and concave contour lines formed by the forest carpet, so that the lines are clear and the contour lines between elements are clear.
[bookmark: _GoBack]As the forest carpet is the knitting structure, like all knitted fabrics. The fabric formed by the mutual stringing of knitting lines is very easy to be pulled by external products, losing the stringing connection or producing the snagging phenomenon, and even more serious, causing the deformation of the carpet, or the phenomenon of the wool yarn scattering, which is difficult to remedy and restore. Therefore, the final step is to combine the woven forest carpet with the anti-skid mat, which is not easy to move. An anti-skid mat larger than the forest carpet should be prepared, fixed with clips to the carpet in the early stage. Compared with the size of the woven carpet, the area of the anti-skid mat should be larger to leave a circle. Buckle the edge of this large cloth inward, and finally sew the carpet and the anti-skid mat along the edge line to close the edge. The forest carpet should be careful to avoid friction and collision with sharp and protruding objects during use.
[image: QQ图片20221219163923]
Fig.8.Element production
Source: Own shooting

Conclusion
Forest carpet belongs to the art of weaving. It is woven with hands and simple tools. Due to the different characteristics of weaving techniques, it can weave different types of carpet elements. It is an art form connecting hands and hearts. Although the forest carpet is gradually completed through needling, the work still retains the temperature of the craftsman. Through the expression of artistic creativity and weaving technology. The visual effect delivers personal feelings and other factors. Because "seeing" is the most important way of communication for human beings. Through eyes, people can express, understand and exchange various emotions, thoughts and feelings brought by works.
This design pursues the concept of zero waste. By collecting and cutting the leftover materials in the industry, renewable wool materials are selected as the materials, and the secondary design method of manual knitting is adopted to achieve the secondary design through a series of methods such as stitching and splicing.
[bookmark: OLE_LINK23]It is hoped that the recycling and upgrading of waste materials can awaken and stimulate people's thinking and promote a new change in people's thinking pattern. It can be anyone, children receiving education, young people who are busy shuttling around the city, or elderly people who have retired and live in seclusion. It is everyone's responsibility to protect the environment. Because forests can not only provide economic benefits for society, but also play an ecological role in regulating the environment. For the production of degradable materials and waste recycling, it can effectively reduce pollution, improve the forest environment, generate huge economic and environmental benefits in protecting forest resources, and save resources.
The purpose of this design is to arouse people’s attention to the problem of waste and destruction of forest resources caused by non degradable substances. Don't destroy the original ecological balance between human beings and nature, achieve sustainable development and social sustainable development, and walk out of a green and environmentally-friendly road under the background of greatly improving the modern development level and realizing the harmonious development between human beings and nature.
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