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A Letter from Dr. Jane Goodall

August 4, 2012
Shanghai, P.R. China

I am very pleased to introduce to you this learning guide. This guide is written to help carry out the 
milestone work of the Shanghai Roots & Shoots Million Tree Project (MTP) in Inner Mongolia, which has 
just concluded its goal of raising 1,000,000 trees to combat desertification in China.

This project, which I became involved with after a visit to China, is testimony to the amazing resiliency 
of nature, and to how quickly the areas that we have devastated can be restored—if we give her time 
and a helping hand. Since the project was started in 2007, we, along with so many friends, have now 
succeeded in adding one million trees back to the area’s natural landscape; many small creatures and 
insects have since returned to populate the ecosystems, filling in the spaces created by the trees.  

By using the resources, lessons, and activities in the following pages, we can teach our children, and all 
people, compassion for animals and respect for the places where they live. This will foster a stewardship 
of the Earth and create a safer and more tolerant world.

Jane Goodall Ph.D., DBE
Founder - The Jane Goodall Institute 
UN Messenger of Peace

www.janegoodall.org
Every 

individual matters.

Every individual has a role 

to play.  Every individual makes 

a difference

- Dr. Jane Goodall

Photography: M. Neugebauer



                   “Roots creep underground 

                    everywhere and make a firm foundation. 

               Shoots seem very weak, but to reach the 

          light, they can break through brick walls. 

      Imagine that the brick walls are all the problems 

    we have inflicted on our planet. Hundreds of 

  thousands of roots & shoots, hundreds of thousands 

  of young people around the world, can break 

   through these walls. We CAN change 

the world.” 

- Dr. Jane Goodall
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Section 1: Introduction
In 2006, Roots & Shoots staff members visited a tree-planting project in Kulun Qi in the Inner Mongolia 
Autonomous Region started by the Japanese Non-Governmental Organization (NGO), GreenLife. At first 
glance, the endless miles of sand dunes sparked our interest to learn the history of the land and the 
reasons for the spread of vast areas of dry land in Northern China. Aware of the potentially harmful 
effects of desertification to our environment, our Shanghai Roots & Shoots team decided to step-up our 
effort to combat the problem. Our goal: plant one million trees in the barren desert lands of northern 
China by the year 2014.  

Plans quickly began for Roots & Shoots (R & S) to work with the government, local farmers, and forestry 
experts in the area to designate land for tree planting. We decided to use trees best suited for the 
Northern Chinese climate. In April 2007, we began planting trees in Kulun Qi on the first site of our 
Million Tree Project (MTP) in Inner Mongolia.

As we shared the Kulun Qi story and our Million Tree Project with students, teachers, and friends, the 
project gained momentum. Many people became interested in joining our efforts to plant one million 
trees in Inner Mongolia. The project received widespread enthusiasm, and fund-raising efforts quickly 
followed. Students held bake sales, bazaars, and musical concerts in support of our Million Tree Project. 
Some traveled to the sites in Kulun Qi to help plant trees. Shanghai Roots & Shoots raised enough funds 
to make faster progress than anticipated because of the grassroots movement started by the students. In 
2009, this progress allowed R&S to move-up the expected completion date from 2016 to 2014. 

Today, the Million Tree Project continues to draw widespread public attention and interest from students, 
corporate entities and their employees, as well as from community and youth groups in China, Europe, 
and the United States. To help develop a deeper awareness, we have created the following learning 
guide for all students, MTP supporters, and participants. It is designed to supply everyone involved with 
background knowledge of MTP issues and concepts, which can be used to make stronger connections 
with the project work they do. For our educators, we hope that in the process of learning about the 
Million Tree Project, students can learn about trees, forests and the effects of land degradation. We also 
hope it will enrich their understanding of what it means to be a compassionate, responsible and informed 
citizen of society. Together, we will discover how intricately connected we are to our natural lands and resources.

How to Use this Learning Guide
The Shanghai Roots & Shoots Million Tree Project facilitates the process of learning about many essential 
concepts and issues surrounding desertification and the interconnections that exist throughout our 
world's environment. By following Dr. Jane Goodall’s research model, our project and learning guide are both 
designed to maximize youth engagement as they focus on the interests and abilities of the participants.  

True to the nature of the Roots & Shoots service-based learning model, students and other interested 
participants are encouraged to develop projects and activities that have individual meaning. The learning 
process and projects vary based on age, interests, and community needs. The learning guide, as well as the 
project work, is designed to integrate Dr. Jane’s holistic approach containing these three key components:

    Knowledge is the basis for responsible action. The more an individual knows about the community, 
    the better he or she can decide what needs to be done to improve issues of concern.

    Compassion is the engine of your project. Compassion, concern and a desire to make a difference 
    energizes young people to tackle problems they see.

    Action is the result of learning and planning. Youth-led groups take action through service projects     
    that show care and concern for people, animals and the environment.i

While our easy-to-implement model increases youth engagement, our growing global network reinforces it. 
Roots & Shoots participants become connected to a much larger group of people, each committed to making 
a difference in the world around them.

This learning guide will direct students wishing to find more topic-related resources as well as suggestions 
for lessons and projects that reinforce their meaningful involvement in the Million Tree Project. This 
guide consists of three integrating sections that can be used to help students and other participants 
learn about the MTP China project.

Section 1 - Introduction  
This section introduces Shanghai Roots & Shoots, and has basic information and the most frequently 
asked questions about the Million Tree Project. It also explains how to get involved with the project 
regardless of your background- individual, student, educator, or business entity.

Section 2 - Background Information
This section provides information on the issues and concepts to help build your knowledge about 
desertification, forestry and the environment. Knowledge of these topics will help you understand the 
importance of the work of the MTP and other global efforts fighting against desertification.

Section 3 - Lessons, Case Studies & Activities
These learning activities have been selected for their relevance to the concepts introduced in the 
Background Information section. Participation in the activities reinforces the new Knowledge about 
desertification and the importance of trees into the user’s existing perspective on the Earth’s environment 
and its precious resources. This, in turn, builds understanding and Compassion through a new awareness 
of the importance of one’s natural surroundings, shaping better-informed global citizens. We hope this 
inspires Action as you venture into the community with your own project ideas. 

Lastly, the References & Resources section at the end of the guidebook provides additional information, 
educational materials, and links to other print and online resources available on desertification, trees, 
forests and environmental stewardship.

Learning Guide Goals & Objectives
As you work through this learning guide, you will find the discussions and concepts are aligned with 
attitudes and values that are in harmony with present and future environmental quality. This is vital to 
the understanding of the significance of the Million Tree Project. As you continue through, you will:

1) Understand the aims and efforts of the Million Tree Project China and its role in helping to combat   
    desertification in Northern China.

2) Gain a basic understanding of desertification and deforestation and their effects on the global environment.

3) Develop an understanding and appreciation of the interconnections between the world’s trees and 
    forests and their role within the many diverse eco-systems, as well as the interdependence throughout 
    our planet of all life on Earth.

4) Develop an appreciation for the environment and knowledge of the many social, economic, and 
    ecological benefits of trees, forests, and woodlands. 

5) Think critically about the effects of human interaction with nature and how this impacts the future 
    sustainable development of life on Earth.
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Important questions to keep in mind as you move through the learning guide:
. What is the Million Tree Project, and why do we need it?
. Where is Kulun Qi, and what does it have to do with me?
. What is desertification and how does it affect me?
. What systems are affected by desertification?
. Why are trees and forests so important?  
. What are their specific roles and benefits to the Earth?
. How can we protect trees, forests, and other natural resources on our planet?
. What can I do to help?

About Shanghai Roots & Shoots
Shanghai Roots & Shoots, a division of the Jane Goodall Institute, is an environmental education 
and community service non-profit organization located in Shanghai, China.  

Our founder, world-renowned primatologist Dr. Jane Goodall, started Roots & Shoots in 1991 to educate 
young people about environmental issues and humanitarian values. Roots & Shoots unites those who hold 
three values in common: love for animals, care for the community, and devotion to environmental protection. 

The program originated in Tanzania with only twelve students; now Roots & Shoots has expanded to 130 
countries with a global network of over 9,000 groups, including offices in Shanghai, Beijing, and Chengdu 
in mainland China.

Our mission at Shanghai Roots & Shoots is to inspire passion for the environment and community service 
in the children and future leaders of China. We accomplish this through sustainable educational programs 
and hands-on community service projects that the children and student leaders initiate themselves.  
Shanghai Roots & Shoots engages youth in community projects they care about. Children and adults 
participate in group projects that vary in size, focus and commitment level. Together, participants find 
boundless ways to educate and inspire one another and build a better future. Our model provides educators, 
parents and community leaders with a methodology to engage youth in projects that can accomplish 
great things.

When we began our journey in Shanghai in 1999, the concept of protecting the environment and 
community service was not mainstream thinking; but we were not dissuaded. We believe that education 
is the way to solve many challenging issues. In the last decade, we have worked tirelessly to educate 
young people in China about the environment and to help shape their opinions, attitudes and values 
about caring for our planet through responsible behavior and community service. 
 
We are pleased to report, that in just one decade, we have made a significant impact on the community
and the planet.

Only if we understand, can we care; 

Only if we care, will we help; 

Only if we help, shall all be saved

- Jane Goodall, Ph.D., DBE
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About the Million Tree 
Project (China)
The Shanghai Roots & Shoots Million Tree Project began in 2007, when we planted the first trees on the 
Horqin Plains in Inner Mongolia. With over 3,000 square kilometers (1,158.3 square miles) of land 
converting to sandy dunes every year, we realized that there was no time to waste!  Shanghai R & S made 
a long-term commitment to plant one million trees in the area by the year 2014. To reach this goal, we 
signed a long-term Memorandum of Understanding with the Forestry Bureau of Kunlun Qi, which 
guarantees the space to plant the trees each year, and keep it until they reach maturity. Additionally, we 
have secured land for one million trees (planting an average of 1,500 trees per hectare). Doubling our 
trees raised and planted each year, we have realized 1,000,000 trees in the ground as of July 2012.

In addition to the planting and nurturing of our million tree forest, we aim to raise community awareness 
of the Earth's precious environment by focusing on steps individuals can take to lessen their negative 
impact on the natural world. The project gives individuals, schools, and organizations an opportunity to 
fight climate change by altering their lifestyle habits and reduce their carbon footprint. There is also an 
opportunity for direct work in Inner Mongolia, China through planting trees which sequester carbon 
dioxide (CO2). The MTP encompasses true capacity building, as the local Kulun Qi population is intimately 
involved with, and benefits from, every step of the tree-planting, maintenance, and monitoring processes.

The Million Tree Project is possible thanks to collaboration with the China Environmental Protection Bureau, 
Shanghai Non-Governmental Organization Administration Bureau, Shanghai Committee for the Promotion 
of Ethical and Cultural Progress, and the Environmental Protection Bureau of Inner Mongolia.

Key Question: What is the Million Tree Project (China)?
The Shanghai Roots & Shoots Million Tree Project is a reforestation program that is fighting climate 
change in the Kulun Qi area. We do this by sequestering carbon dioxide (CO2) from the atmosphere 
through growing and maintaining one million trees on 918 hectares (ha) of land in desert areas of Inner 
Mongolia, China. The project fully integrates the goals of Shanghai Roots & Shoots with local, national, 
and global efforts to stop the spread of desertification in the once-fertile grassland regions of Inner 
Mongolia. The program begins with educational awareness efforts to encourage Chinese (and global) 
citizens to modify their lifestyle habits in order to reduce environmental pollution and to lower/reduce 
their carbon footprint by planting trees in China.

This long-term reforestation initiative is unique in its approach not only to planting trees in the formerly 
fertile land of Inner Mongolia, but also to sustaining the trees for twenty years. The tree’s survival rate 
after three years is 91% an extremely high rate for trees in this area. The program incorporates 
capacity-building with local farmers, and works toward alleviating the poverty in the area. Two practices 
that reduce poverty are the opportunity for tree growers to plant crops between the rows of planted 
trees, and a compensation system for the planting and maintenance of the trees.

Key Question: What are the Goals & Objectives of MTP China?
The Shanghai Roots & Shoots MTP reforestation initiative is unique in its approach, because not only do 
we plant trees in the formerly fertile lands of Inner Mongolia, but we also ensure the trees’ long-term 
survival.  The primary goals of the project are to: 
1) Stabilize the shifting sand dunes. 
2) Provide shelter for the farming of local crops. 
3) Establish programs within the local schools to promote tree planting education for future generations. 
4) Provide sustainable income from wood for the local farmers. 
5) Establish the first carbon sequestration program in the area.

In addition to the above goals, we work with local farmers and businesses to strengthen the local economy 
and to build awareness about the need to protect and preserve forest areas and grasslands.

The benefits of planting one million trees and maintaining their survival are numerous:

    To stop desertification. 

    To provide shelter for the farming of local crops. 

    To improve the livelihood of the local population by encouraging them to grow  trees in a new and 
    innovative way. 

    To improve the nursery techniques in order to supply better tree cuttings for all planters in the area.

    To work with local students so they may understand the sustainable benefit of trees and agro-forestry 
    in the area.

Key Question: Why get involved with a project that takes place in       
                       Inner Mongolia?

In keeping with the Shanghai Roots & Shoots philosophy, the MTP China project is about making positive 
changes for local communities and the environment. R & S helps young people identify problems and take 
action. The MTP China project connects thousands of youth, parents, group leaders, and corporate and 
community members throughout the metropolitan areas of Shanghai and beyond, to take action and make 
a difference. 

Though far away, the effects of desertification in Inner Mongolia can be seen in Beijing, Japan, even as far 
away as the United States. Desertification is a local problem with huge potential negative consequences 
to be felt globally. Tree planting is an excellent sustainable solution. The problem begins in Inner Mongolia; 
therefore we have taken our work directly to the source. With project support from students and adults 
from around the world, the MTP allows each to take a firm stand with practical actions against climate 
change. By planting trees to absorb CO2 from the environment, participants can decrease their own 
carbon footprints-making direct and lasting action to clear the air and reduce pollution. Shanghai Roots & 
Shoots is committed to maintaining this program, confirming its sustainability and transparency. The MTP 
provides a way to take action, improve the environment, and know that your action will matter.

Key Question: Why plant trees on desertified land?  

“Trees play a crucial role as fundamental components of the biodiversity that forms the foundation of 
the living networks and systems that provide us all with health, wealth, food, fuel and vital ecosystem 
services our lives depend on,” states Achim Steiner, UN Under-Secretary-General and Executive Director 
of the United Nations Environment Programme (UNEP), which began a campaign to plant One Billion 
Trees worldwide.ii   

Planting trees is one of the best ways to help stop the effects of desertification. Our planting site, the 
Kulun desert, was previously lush grassland. Over-grazing and agriculture severely degraded the land. 
Now, this desertified area is expanding at an astonishing rate. The average annual rainfall in this region has 
been as low as 250mm/year; tree planting is a recommended option to stop the desert growth and 
anchor the soil, which supports revegetation of the area. Our Million Tree Project will reforest the area in 
order to revitalize the land, and block the sandstorms caused by desertification.iii 
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Key Question: What types of trees are planted, 
                       and how are they planted?
We primarily plant hybrid poplars (Populus simonii), which are particularly effective at sequestering 
carbon dioxide and do not require much water. Experts from the Forestry Bureau of Kulun Qi and Oregon State 
University in the United States deemed this species, which is native to Inner Mongolia, suitable for the local soil 
and climate. We consulted a United Nations Food and Agriculture Organization (FAO) report from 2004 
that studied this tree species’ survival in this area for five  years. It reaffirmed our decision to plant the 
hybrid poplars.  

In 2009 we planted several plots of Yellowhorn (Xanthoceras sorbifolia). Yellowhorn seeds contain twice 
the amount of oil as soybeans, and the oil can be used for both cooking and industrial purposes. This 
species has a long history of successful growth in the region and will bring both economic and ecological 
benefits.  Pine trees were planted in 2008 and 2011 at the request of the Chinese government.

The local farmers are the primary planters of trees for the program. Planting is done by hand with very 
little mechanical support. In addition, Shanghai Roots & Shoots staff and volunteers travel to Inner 
Mongolia to plant trees with local farmers. The trips are scheduled in April to coincide with the best 
planting season. Students must be at least 16 years old to join the R&S tree planting retreats.

The tree planting methods are carefully described in an article published by Tree Planters’ Notes, Vol. 
53, and No.1 (Article published by The US Dept of Agriculture-Forest Service.) The Roots & Shoots team 
uses a combination of native practices and technical improvements suggested by the 2004 UN FAO study, 
and experts from Oregon State University. The approach is one of education and explanation at a 
moderate pace that provides the planters and seedling growers an understanding of how these practices 
and techniques provide the ideal planting conditions.

Key Question: How are the MTP Trees cared for?
Local farmers and tree planters take care of the trees growing on their personal plots of land, allocated 
by the local government. The farmers are licensed to harvest trees that reach maturity, on the condition 
that the area is replanted. They also help plant, monitor, and maintain the trees. Roots & Shoots also 
works with the Youth League of Kulun Qi to communicate with farmers and engage local students. We 
encourage them to get involved by measuring the growth of the trees, assessing the ecological impact of 
the trees, and helping to create a database for long-term project development. Shanghai Roots & Shoots 
is also in the process of establishing an environmental education program to raise local community 
awareness of conservation and sustainability.

Technical Expertise

Shanghai Roots & Shoots cooperates with the Director, Nursery Technology Cooperative/Director, and 
Vegetation Management Research Cooperative of the College of Forestry of Oregon State University, USA. 
Together we assess the technical aspects of tree planting: soil evaluation, viability of the saplings, and 
watering regimens. We evaluate the impact of volunteer community support, and Environmental 
Resources Management (ERM), a global environmental consulting firm, contributes expertise and has 
validated our project as an effective way to reduce and sequester greenhouse gases.

Every Tree Makes a Difference

Each tree planted in Inner Mongolia through the Million Tree Project clears the air of 250 kilograms* of 
carbon dioxide (CO2) over the course of its life This calculation is based on a research program and was 
adjusted specifically for the Million Tree Project. (*Washington State University Hybrid Poplar Research Program)

Kulun Qi, 2011: R&S staff, volunteers, and local farmers planting

Yellowhorn tree sapling, 2009 Pine tree sapling, 2011 Poplar tree, 2012
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Key Question: Where is Kulun Qi, and what type of climate 
                       does it have?
The Million Tree Project forest is located in the town of Eleshun, the largest town the northern Kulun 
Banner, which borders the Taminchagan Desert in northeast China. “Over 300 years ago, the Kulun Qi 
area was covered by trees, lush plantations with abundant animal species, and had a scarce human 
population. With the exploitation of the agricultural and husbandry industries as far back as the Qing 
Dynasty (1640s), the area’s ecological balance was disturbed by artificial destruction and natural 
disasters.” iv 

Yanshan Mountain rises from the southwestern part of Kulun Banner and merges into the Horqin sandlot in 
the middle of the banner. The terrain is mountainous in the south, hilly in the middle and sandy in the 
north. The Taminchagan (which means "demon" or "the inferno" in Mongolian) Desert stretches 280 square 
kilometers (108 square miles) from the eastern Kulun Banner to Horqin Left Wing Rear Banner 
(approximately 60 km long and 5 km wide).

The Kulun Banner has a semiarid continental monsoon climate featuring strong winds in spring, extreme 
heat in summer, cool temperatures in autumn, and dry and cold winters. The annual average precipitation 
is 35-40 centimeters (14-16 inches), with evaporation four times this amount. 

Below: China’s Sandstorm Sweeps across Inner Mongolia and Hebei: Sunday, February 22, 2009. The storm, which started at 10am in Xilingol, 
in the central part of the region, had spread 57,000 square kilometers and reduced visibility to a mere 800 meters within hours.
(Source: http://www.cleanergreenerchina.com/2009/02/22/chinas-first-sandstorm-sweeps-across-inner-mongolia-and-hebei/)

Statistics from 1953 show that reclamation and man-made damages are speeding up desertification in 
the area. Kulun Banner, where 2.8% of the land existed as desert, was the poorest district in Inner Mongolia. 
Yet, at that time, it had the largest amount of groundwater. Fifty years later, the coverage of sandlot has 
reached 34.2%, and woodlands have been reduced to 25%. Pasturing is now forbidden in the town, and 
forestation is under way to restore its natural terrain.

How to get involved with MTP China?

MTP China is a flexible service-learning project that allows you to use your imagination to think of fun 
ways to help protect our environment and fight climate change. Whether you are a student, teacher, 
parent, or business professional, your participation is key to the success of the MTP China project. MTP 
China will contribute to the positive efforts being made all over the world in an effort to reverse the 
effects of desertification.  Below are various levels of participation with the project:

Students 

Students of any school or home-school network, community organization, or youth group, are invited to 
join our Roots & Shoots 1,000 Tree Challenge program. We hope that together, students will discover new 
ways of learning more about the benefits of forests, and will help the environment in the process.  
 
To join the program, simply complete the following steps:
Step 1: Register! While you and your school group can donate to the Million Tree Project at any time, we 
love to hear all of your stories and to be able to get you more involved with all of the project and 
organization’s activities! Visit the office or www.mtpchina.org to let us know of your intention to participate. 
All you need to become an official club is a teacher adviser and club members willing to dedicate their 
time and minimal activity reporting.

Sandstorms are a  serious problems in parts of China
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Step 2: Learn about the concepts and issues that the MTP aims to address using this Learning Guide.  
This can be done as part of a class, as a special activity period, or breakfast/after-school clubs.

Step 3: Under the guidance of a teacher-leader, mentor, or group leader, students can design and 
implement a community project that will benefit or engage peers, family, and/or communities with the 
Million Tree Project. The community-involvement project should be something that demonstrates knowledge 
of the key issues and concepts learned from being involved with the Million Tree Project Learning Guide. 
This can either be an individual or a group project.  

You may choose to get involved in the MTP China project in one of the following ways:

1)  1,000 Tree Challenge Program

You (or your students) can lead your school or organization to compete in our annual 1,000 Tree 
Challenge. The challenge is for schools and youth organizations to come up with fun and community-
involving ways to purchase a forest of 1,000 trees (25,000 RMB/$4000). With the purchase of 1,000 trees, 
you and your organization can then name the forest after your school, group, or organization. If your 
group meets the goal, you can send representatives of your school or organization to join Shanghai R&S 
on the April trip to help plant trees in the forest you purchased!

The 1,000 Tree Challenge is a fun and effective way to spread awareness about the MTP and related 
environmental issues within your community. It is a significant opportunity to contribute to an important 
project that has global implications. Taking part in the annual tree planting exposes students to a new 
culture and gives them the opportunity to meet local farmers and students who directly benefit from 
their contributions. Your students will gain first-hand knowledge of the effects of desertification on 
communities in Kulun Qi, as well as benefit from the personal reward of working on a service-based 
project.   

Contact Shanghai Roots & Shoots for project support in the 1000 Tree Challenge. We can send you background 
information, posters, case studies and fund raising ideas.

2)  Eco School Program

We encourage you to support students in performing a personal and/or family eco-audit. As they calculate 
their carbon footprint on the planet, and research the implications and discuss ways to change their 
habits, students will learn how to help reduce their impact on the environment. www.eco-audit.org

Many schools have also pledged to offset carbon dioxide emissions generated through air travel for 
extra-curricular activities. After calculating how much CO2 is produced from their flight, they calculate 
how many trees they would need to plant in order to offset those emissions. As promised, parents and students 
purchase and donate trees to the Million Tree Project!

3)  Integrate a lesson or activity in the classroom

Develop or adapt a curriculum-based lesson that connects with MTP and/or builds on its major objectives 
and correlating topics. (See ‘Section 3’ of the Learning Guide for suggestions.)

Educators

Whether you are a classroom teacher or an educator in another setting, we hope you will find our Million 
Tree Project a valuable way to:

Engage your students with service learning in a real-life setting.

Encourage civic responsibility.

Incorporate a global perspective.

Blend academic goals with authentic service projects to meet a true need in the community.

YCIS-Pudong student using artwork to raise mney for trees
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Individuals
 
One of Dr. Jane Goodall’s signature messages is that each individual matters and can make a difference 
to our world. It only takes a single person to create a ripple effect throughout a community, town, or 
possibly a nation. As an individual, you can get involved in a number of ways:

1)  Purchase a tree or trees for the plantings we do in Inner Mongolia through the MTP China project. 
     You can buy our green merchandise (whose cost contributes to planting a tree) or simply donate 25 
     RMB/$4.00 per tree. You can purchase trees as gifts! We have tree certificates that can be delivered 
     inside of MTP, Christmas, Birthday, or other holiday cards. Contact info@mtpchina.org for more 
     information. 

2)  Arm yourself with the knowledge of the essential ecological principles discussed in the reference 
     units in this learning guide. By becoming more informed about the ways in which our environment is 
     connected to our everyday decisions, you will be ready to take positive action. This collective action 
     from individuals, such as yourself, will contribute toward a healthier and more sustainable global 
     environment for our future. 

3)  Spread awareness about climate change, desertification, and the importance of tree planting 
     through the Million Tree Project. Teaching others about these important lessons is a good way to 
     contribute to our environmental movement! As environmental awareness grows, and as more people 
     participate in the project, we move closer to realizing our goals of ending desertification! Start a 
     conversation about MTP with friends and family, post a link to our website on your social networking      
     site, and share your research of environmental issues with others!

4)  Become a Steward of the Earth. As global citizens, we use natural resources every day when we 
     flush our toilets, print on paper, take taxis, and surf the web. As you read through the units in the 
     learning guide, it will become apparent that every action we take directly impacts our environment. 
     We cannot continue to consume the Earth’s resources, especially those which are non-renewable.
 
At the end of this learning guide, you will find information about the many ways in which you can take 
small but important steps to conserve our planet. By taking these suggestions (such as: turning off lights 
when you leave a room, unplugging electronics you do not use, turning off the tap when you brush your 
teeth, taking shorter showers, walking more and driving less, carrying reusable cloth bags and avoiding 
plastic ones) you reduce your consumption/carbon footprint, thereby taking the first step to creating a 
greener future for all.

Corporate Social Responsibility (CSR) & Private Enterprises

Since Roots & Shoots began planting trees in Kulun Qi in 2007, business professionals have been an 
important part of the success of our reforestation program. As socially-conscious organizations, corporate 
companies such as Standard Chartered Bank, Coca Cola (China), Cardinal Health China, Disney and 
American Airlines have been supporting the project with their time and/or monetary support as part of 
their organization’s Corporate Social Responsibility (CSR) commitments. These companies and other 
for-profit organizations realize that they too are part of our global community, and thus, share the 
responsibility of caring for our environment and inspiring the next generation to do the same.

Teachers of Shanghai's schools working together to maintain trees

4)  Share and discuss your lessons and accomplishments with others

Visit the teacher’s blog on our website and post your lessons, activities, pictures, and stories of what 
your class is doing and how you are helping the planet. Feedback is also appreciated. We want to hear 
from you!

Primary and high schools often create and implement activities on behalf of R&S and the MTP as a way of 
meeting community action requirements. As a youth-development program, R&S and the Million Tree 
Project can support student leaders and their teacher-advisers at any level. As a mentor, teacher, or 
youth leader, your role is vital to the quality of learning that your student participants will experience on 
their way to becoming sustainably involved with the Roots & Shoots Million Tree Project!  

Download our most recent R&S Coordinator’s Manual from www.jgi-shanghai.org for more information.
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There are many ways you can support Shanghai Roots & Shoots to inspire young people to take action and 
make a difference for the environment. Below are some of the ways in which your company can 
contribute to the MTP China project:

    Small-Medium Business Enterprises

There are many ways to get your business (including your staff and customers) involved in the MTP. You 
can designate particular products or services with the MTP as the beneficiary, donating a percentage of 
the proceeds from those products’ sales to the project fund; you could also design a special “green” 
product especially for the MTP. If your company offers services rather than products, you can similarly 
designate a specific service to support of the MTP, or create special deals or packages whereby a portion 
of the profits go towards the project. You can even host events or dedicate other special occasions to 
promoting the MTP and use it to raise extra funds. 

If you pledge to donate at least 500 trees (12,500 RMB/$2000) in the first year of our partnership, the 
MTP will happily promote your company’s initiatives and work with you to get your customers and staff 
involved with the project. Small local businesses are extremely effective outlets to spread information 
and awareness among local communities–and your community will enjoy working with you towards a 
greener future. The MTP is a flexible program, and we know we can find a creative way to collaborate. 

    Corporate Business Enterprises

As a corporation you can support the MTP through events, staff fundraising, matching donation schemes, 
carbon offsetting travel or product logistics, and even become the proud owner of your very own 
corporate forest of 2,000 trees. When you donate 2,000 trees (50,000 RMB/$8,000) a team of 
representatives from your staff can join Shanghai Roots & Shoots and travel to Inner Mongolia in the 
spring to take part in the annual planting of our forests. This enriching experience will expose your staff 
to a new world, and foster a sense of community service and appreciation. Shanghai Roots & Shoots will 
(virtually if outside of China) come to your office, meet with your staff, speak at customer events, 
provide quarterly updates on project progress, and keep your team motivated and informed. We will put 
your logo on our website and in our Annual Report. You will become a Shanghai R&S VIP, and be invited to 
all of our events. The only caveat is that we ask that the donation and involvement be long-term. If you, 
your staff and customers are satisfied with involvement in the MTP, and with the results, then stay 
involved–year after year-and assist in battling China’s ongoing land problems. Keep expanding your forest 
and fighting climate change. This is a great way to show employees that CSR can be practical, effective, 
meaningful and fun.

Not only will you be contributing to the environment and your community, but your company itself can 
use the MTP for team-building activities to improve work quality and the working environment. Through 
dedication and working towards a collective goal, you can facilitate cohesion among employees and 
between management. By setting-up professional activities, you can demonstrate to employees how the 
company excels in dedication and care to the worker and their office environment.

The recommended first step to getting involved with the MTP as a corporation is to have your office 
audited for environmental performance–a service offered by the Shanghai Roots & Shoots Eco-Audit 
program. One of our trained teams will help you to determine what areas of office consumption can be 
modified to help reduce environmental harm (and your bills!). Afterwards, an audit team will reassess 
your electricity usage and determine how many trees per year you should plant to offset your office’s 
carbon footprint. For more information, log onto the website: www.eco-audit.org.  



"Desertification has
been designated 'the
cancer of the Earth'

and remains the main
cause of ecological crisis."

- Shengxian, Z., 2006
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Section 2: Background Information
Unit 1 
Desertification
Desertification is one of the most serious environmental challenges facing our planet today, and it has 
far-reaching environmental, social, and economic effects. For this reason, it is a primary focus of the 
Shanghai Roots & Shoots Million Tree Project. Shanghai R&S hopes to assist local, national and global 
efforts to help prevent further expansion of desert lands in northern China, where more than a quarter of 
the country is suffering from desertification. This unit will examine the causes, effects and consequences 
of this process in order to understand how it has become a major threat to the livelihoods of over a 
billion people in 110 countries. 

Key Question: What is desertification and how does it happen?
The term 'desertification' was initially coined during the 1920’s when scientists discovered the rapid spread 
of sand dunes in the Sahara desert. It is now used in reference to desertification processes happening 
worldwide.v   
  
Desertification is simply the expansion of desert land, or the degradation of dry or arid lands. There are 
many causes of desertification, and most of them can be traced to two root causes:

    Climate change.
    Human activities destroying the land for agricultural or consumption purposes.

To understand how desertification happens, an understanding of the desert environment is required.vi 

CASE STUDY:
DEFORESTATION

See Appendix 1

Learn what Shanghai Korean School and SAS Puxi ES did to learn 
about and stop desertification.



The Desert Environment
 
Deserts are typically biomes or environments that are found in areas toward the middle geographical 
latitudes of the Earth and are characterized by very harsh temperatures and dry climates. Additionally, 
they do not receive enough precipitation to support most plant life. Some deserts can be cold, others can 
be hot, but all deserts have one thing in common: to be classified as arid they get less than an average 
of 25 centimeters (9.8 inches) of rain fall per year. Most deserts experience strong winds, creating 200 or 
more windy or severely windy and dusty days per year. Unfortunately, the majority of the windy periods 
occur in the winter and spring when ground vegetation cover is minimal. Desert land is primarily composed 
of loose sandy sediments. Ground vegetation cover is simple, scarce and scattered, which weakens soil 
composition.
 
However, even with such low levels of water, deserts can still support some forms of life, such as cacti 
and other vegetation that require very little water to survive. Most deserts have specialized animals which 
have adapted to the harsh environment, such as small burrowing animals like kangaroo rats and ground 
squirrels.vii 
 
To learn more about the desert biome, you can research using the following educational websites:
http://www.nma.gov.au/libraries/attachments/schools/resources/extremes/extremes_kit_science/files
/9087/Extremes%20kit%20science.pdf
http://www.ucmp.berkeley.edu/exhibits/biomes/deserts.php
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CONCEPT BOX:
Does Climate Change Cause Desertification?

A major new threat is climate change (Hillel and Rosenzweig, 2002). 
Modeling results suggest that dry areas could become hotter and 
drier, especially semi-arid Africa and South Asia (Parry, 2002). If climate 
change increases the frequency and/or intensity of droughts, it would 
aggravate desertification.

(Source: http://www.oasisglobal.net/clichange_cause.htm)

The World's Deserts Are Divided Into Four Types
 
Hot deserts like the Sahara (right) are often located near the equator, temperatures can reach more 
than 38°C (100°F) and have parched terrain and rapid evaporation rates.

Coastal deserts are located within the same latitudes as hot deserts; however the average temperature 
is much cooler due to frigid offshore ocean currents. 

Cold winter deserts are marked by stark temperature differences from season to season, ranging from 
38°C (100°F) in the summer to –12°C (10°F) in the winter. 

Polar Regions are also considered to be deserts because nearly all moisture in these areas is locked up in 
the form of ice.

For more information about the different desert areas of the world, visit the following links:
Principal Deserts of the World — Infoplease.com 
http://www.infoplease.com/ipa/A0778851.html#ixzz1FASyRtIc
http://www.mbgnet.net/sets/desert/hot.htm
http://www.mapsofworld.com/world-desert-map.htm

CONCEPT BOX:
Desert Characteristics

. Extreme temperature fluctuations 

. Annual average of less than 
    25 cm (9.8 inches) annual rainfall
. High evaporation rates
. Dry, arid land or hard-packed soil
. Strong winds
. Only plants and animals with 
    desert survival adaptations



Key Question: How does desertification happen?

Natural Desertification

In some cases, desertification is a natural and unavoidable feature of an ecosystem, often in areas where 
the climate is naturally harsh with extreme fluctuations in weather and temperature. The Saharan desert 
in Africa, for example, is one of the largest and hottest deserts in the world. Temperatures reach up to 
57.7°C (135.8°F) and very little rainfall occurs due to its geographic location. For thousands, perhaps 
millions of years, this desert had existed in relatively the same shape and size with very gradual growth 
due to natural processes of desertification.

Rapid Desertification

Sometimes, however, desertification happens much faster as a result of over-use of the land. in the last 
50 years, the Sahara desert has spread southwards to cover an extra 65 million hectares. On a global 
scale, the area of useful land lost each year now exceeds six million hectares. The rate at which deserts 
are expanding has been dramatically increasing in the last 100 years.viii  

This kind of rapid desertification stems mostly from large-scale agricultural activities, such as what has 
happened in Kulun Qi. Increasing human agricultural or consumption demands lead to human activities 
such as over-cultivation or over-farming, overgrazing, poor water management, and deforestation, 
which can strip the land of its resources.  

If vegetation-plants, shrubs, grasses and trees - are removed from an environment without any sufficient 
replanting, an overall loss of soil structure in the area will result. These areas are then more susceptible 
to wind storms and soil erosion. The area can quickly be transformed into sand dunes as winds and 
extreme weather further erode the soil as they sweep across the land. This also results in degradation or 
destruction of ecosystems. When this happens, drylands can become so deteriorated or degraded that 
they can hardly support organic life.  

A major concern is that once an area of land is degraded, desertification can spread rapidly and can 
cause a domino-effect on a land and its inhabitants. (More discussion of this will follow in Unit 4: 
Ecological Balance.)

28

Desertification happens much faster as a result of over-use of the land

Key Question: What are the consequences of desertification?
The impacts of desertification can be described from environmental, economic and social perspectives:

Environmental Consequences

The first level of concern about desertification is the physical destruction it can bring to the local 
environment. The transformation of soil and landscape starts with the loss of forest and vegetation cover 
which leads to soil erosion. The decline of groundwater quality follows, leading to many systemic problems 
as the resources of the land decrease. Some of the problems include:

    Soil Degradation: Desertification occurs when the land becomes dry and unproductive. It no longer 
    holds nutrients and is unable to withstand changes in climate. Grazing animals and firewood collection     
    damage the vegetation which holds soil together, therefore degrading its structure. Soil compacted 
    by hard-footed animals is less able to soak up rain and thus is easily eroded by the water and wind. 

CONCEPT BOX:
Over-Farming: Negative Impacts on

Agriculture on Land

People have been farming the land for thousands of years, cultivating 
the soil to grow crops and rearing animals for food and transport. 
Traditionally, the land is ‘rotated’ to ensure that the soil can rest 
after use. However, to meet the demands from an ever-growing 
population, it has been necessary to reduce the amount of time 
during which land is left fallow. As a result, the soil has become 
degraded, and in some cases unable to support continued cultivation.

(Source:http://www.oxfam.org.uk/coolplanet/ontheline/explore/nature/deserts/conserve_desertification.htm)
(Source: http://www.oasisglobal.net/clichange_cause.htm)
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    Soil Salinization: Soil salinization is the concentration of salts in the surface or near surface of soil 
    which results in reduced plant growth. Human induced salinization is often associated with large-scale 
    irrigation for farming.
 
    Cutting trees for firewood or farming leaves soil unshaded, leading to an increase in the temperature 
    of the soil. Thus, when farmed drylands are irrigated, the high rate of evaporation draws previously 
    dissolved salts near the soil surface. With little rain to flush the system, salts can collect. This further 
    reduces plant growth as the salt in the soil inhibits the absorption of water by plant roots.ix

    Wind Erosion and Dust Storms: Desertification can affect the environment of people living much further 
    away from its points of origin. Sandstorms can cause respiratory problems and skin disorders, decrease 
    visibility in cities, and clog rivers and water catchments. For example, the dust storms that occur in 
    Korea have been said to be a result of the process of desertification that is occurring in drylands hundreds of 
    kilometers away in neighboring China.x  

Social and Economic Consequences

Desertification is both a cause and a consequence of poverty, as we have seen through the MTP planting 
areas in northern China. Typical of most areas suffering from desertification, Kulun Qi has experienced a 
steady economic decline in the years following environmental degradation. Studies of the area show that 
a sequence of dry years directly contributed to reduced crop yields and grassland productivity, reduced 
water levels in wells, diminished water quality, and increased the cost of irrigation. In addition, a rising 
frequency of dust storms (wind erosion) has removed the fertile top soil and sand continues blasting the 
crops.  

Poorer and marginalized people may be forced to farm fragile land, which may cause further degradation. 
As a result of the fragility and degradation of the land, farmers obtain lower crop yields and income from 
farming. To ensure the same yields as previous years, farmers must spend more money to buy fertilizers 
and pesticides. Some have little choice but to abandon their farming efforts and either find jobs in a 
different sector of the community or leave the area entirely in search of other means of survival. 
(Brogaard, S. & Seaquist, J., 2005)

Urbanization 
 
Urbanization may occur as a result of people being forced to abandon their unproductive land for more 
populated towns or cities, in search of other means of making a living. This can cause people to lose their 
connection to the land of their heritage, as well as their connection to their cultural traditions. 
Relocation to more populated areas then places pressure on urban areas to provide more food, housing, 
health care, education and other resources for the influx of urban migration.   

CONCEPT BOX:
Overgrazing

Overgrazing happens when livestock such as cattle, sheep, or even fish are allowed 
to over-feed in a particular area, leaving the land barren. Animal management 
on the land is the greater factor in over-grazing problems, rather than the number 
of animals present.

What causes overgrazing is failure to move animals in harmony with forage 
rotation, allowing them to enjoy the vegetation before it has fully grown back. This 
leads to the depletion of nutrients and death of the foliage. Proper management 
requires tracking weather and seasonal growth patterns, moving animals before 
they have the chance to seek newly lush ground.

(Source: http://beefmagazine.com/mag/beef_overgrazing/)

CONCEPT BOX:
How does Intense Farming or Agriculture

Contribute to Desertification? 

First: People clear-cut trees and vegetation in a large area of forest.

Second: Livestock such as cattle, pigs, or poultry populate the area that has been 
cleared. Farming animals graze and are raised on the same area of land, destroying 
all remaining vegetation.

Third: Rich topsoil is lost. Soil in deforested farm land gets compacted, loses structure 
and fertility, and can no longer retain water.
  
Fourth: Soil erosion via wind takes place as the area becomes dry and dusty.  
There are no trees to block winds, so winds sweep across the land, taking dirt 
along with them. Biodiversity is lost as plants begin to die off, leaving little or 
no food for animals.

Fifth: As more organic life is lost in the deforested area, soil is severely degraded. 
It loses structure and nutrients, leaving nothing but salt and dust particles behind. 
In time, nothing is left but sand, which erodes with wind and rainfall. The 
desertification process begins as the entire area becomes dry with little water 
in the air or underground. Winds increase and sweep off increasing amounts of 
sand, eventually causing dust storms.
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Market Effects on Desertification

With 1.3 billion people to feed, China's farmers and herders are feel pressured to over-plant and over-graze. 
"It's very easy to breed too many animals because of incentives from the market, but clearing too much 
land for farming and overgrazing can easily cause the land to degrade and eventually become desert," 
said Li Wenjun, a professor of Environmental Science at Peking University. Today, an estimated 90% of 
China's grassland is considered degraded. 

A Global Concern  

Now that more than 110 countries in the world are affected by desertification, the international community 
has recognized that desertification is of major economic, social and environmental concern. In 1977, the 
United Nations Conference on Desertification (UNCOD) adopted a Plan of Action to Combat Desertification 
(PACD). Forty percent of the world’s total land coverage is now classified as desert or drylands. This is an 
area covering about 5.1 billion hectares, of which 3.6 billion hectares (a quarter of the world’s land) has 
been created by desertification. An estimated six million hectares of productive land are lost every year 
due to desertification, land degradation and declining agricultural productivity.xi 

Desertification across the Globe

Desertification has serious effects on the world’s natural resources. According to United Nations 
Environmental Protection (UNEP) data, 36 countries in Africa have been affected by desertification. By 
land mass, the African continent is most affected by desertification, with two-thirds of the continent 
classified as desert or drylands.  Almost three-quarters of its drylands are degraded to some degree.

In terms of the number of people affected by desertification and drought, Asia is currently the most severely 
affected continent. In Asia, desertification has taken-on many different forms. Out of a total land area 
of 4.3 billion hectares, some 1.7 billion hectares have already been transformed into arid, semi-arid, and 
dry sub-humid land reaching from the Mediterranean coast to the shores of the Pacific. Degraded areas 
include the expanding deserts in China, India, Iran, Mongolia, Pakistan, the steeply eroded mountain 
slopes of Nepal, and the deforested and overgrazed highlands of the Lao People’s Democratic Republic. 

CONCEPT BOX:
Economic and Social Effects 
of Desertification in Gaotou,

Inner Mongolia Autonoumous Region (IMAR)

On the grasslands of Inner Mongolia in Gaotou, economic changes had a direct 
impact on the environment when the traditional way of life drastically changed 
during the 1970's and 1980's. These decades saw the end of the commune system, 
and the villagers in Gaotou began breeding more livestock to sell to a rapidly 
growing market. The numbers grew to a point where most households tended to 
flocks averaging 300 sheep and 80 cows. However, with de-collectivization came 
new economic challenges. Families found themselves suddenly reliant on their herds 
for new expenses that had previously been covered by the government; including 
medical bills, school fees, water, fertilizer and feed. "The cost of living increased 
for the herders, so they raised more livestock," said Hu Jingping, Director of the 
Inner Mongolia Grassland Area Cooperation and Sustainable Development Research 
Center. "But the grasslands didn't get any bigger." As a result, more livestock grazed 
on smaller plots of grass than ever before. Eventually this caused Gaotou to run 
out of grass. Without any cover, most of the topsoil was quickly blown away by 
the wind, leaving nothing but sand in its place.

For generations, residents in Gaotou made their living by herding livestock on 
Inner Mongolia's sweeping grasslands.  Today, having overfarmed and overgrazed 
the grasslands, all that stands between rolling sand dunes and small collections 
of brick houses, dirt roads and dusty fields are a few rows of poplar saplings that 
villagers are working desperately to expand in an effort to revive their lands.  

"People's standard of living has increased, and with that increase their ability to 
affect nature has increased, too," said Hu Yuegao, Director of the China Center 
for Management and Prevention of Desertification and a professor at China 
Agricultural University. 

(Chinoy, Dan, China Daily Article: http://www.chinadaily.com.cn/china/2010-05/25/content_9889308.html)

Liujiazi planting site, 2012

 (Source: http://myweb.unomaha.edu/~ahartman/CartGIS/gallery.htm)

Desertification vulnerability across the globe Desertification vulnerability in Asia
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CONCEPT BOX:
Asian and Pacific Countries Who Have

Adapted National Action Plans 
to Combat the Effects of Desertification

China, India, Indonesia, Iran, Kazakhstan, Kyrgyzstan, Lebanon, the Lao People’s 
Democratic Republic, Mongolia, Myanmar, Nepal, Pakistan, Palau, Philippines, Sri 
Lanka, Syria, Tajikistan, Thailand, Turkmenistan, United Arab Emirates, Uzbekistan, 
Vietnam, Yemen and Saudi Arabia.

(Source: http://www.unccd.int/publicinfo/factsheets/showFS.php?number=12)

Desertification in China

“Springtime in China’s northern provinces, like late summer and fall along the American Atlantic and Gulf 
coasts, is storm season. Terrible storms of sand and dust have been a fact of life in arid China for 
thousands of years. Yet just as hurricanes in the age of global climate change have grown more frequent 
and intense in the American south, the number and severity of sand and dust storms in northern China 
also is rising.” xii  

Seriously affected by desertification, China recognizes the need to take action to stop the rapid spread 
of sandy lands. It is estimated that of the 27% of the country’s landmass that is desertified, much of it is 
in northern China with an average of 2,460 square kilometers (950mi2) of land being lost to advancing 
deserts each year. Nearly 400 million people live in these areas; the economic loss to China has been 
estimated at approximately US $6.5 billion per year, and indirect economic losses arising from desertification 
amount to another US $46.2 billion per year.xiii 

 
Northern China witnessed a sharp increase in the occurrence of dust-sand storms starting in the 1990s. 

Environmental Governance in China 

Since desertification emerged as a serious issue in China, the government has responded by passing laws 
and forming a National Action Plan (NAP) in 2001. The NAP fits within the framework of the country 
Agenda 21 for Sustainable Development, an act to prevent and combat desertification. China adopted the 
plan in August 2001 and began enforcement in January 2002. The China National Committee to Implement 
the Convention to Combat Desertification (CCICCD), which has eighteen ministries or government agencies 
as its members, coordinates the efforts to respond to problems caused by desertification. China has also  
established four million hectares of plantations each year since 1999, most of which are aimed at land 
degradation control. The government now encourages people to convert farmland (on steep slopes or 
marginal lands) back to forests, in order to reduce desertification.

The Chinese government has invested over 6.5 billion RMB (as of December 2009) aimed at stopping the 
expansion of desert lands. However, much of China land remains at risk. According to the 2004 findings of a 
government-sponsored National Desertification and Sandification Monitoring Operation, 3.317 million 
square kilometers of China’s total land mass was determined to be vulnerable to desertification (about 
one-third of China). The devastating process has already ravaged 2.6 million square kilometers, or over 
80%, of the vulnerable areas; This includes 18 provinces (autonomous regions and municipalities) of the 
and 498 counties (banners, cities) mainly in Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia, Liaoning, 
Jilin, Shandong, Henan, Hainan, Sichuan, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and Xinjiang.

Desertification is a serious global problem that requires immediate attention and a comprehensive 
solution. The good news is that the expansion of deserts is preventable and reversible, but regenerating 
the land will take time and hard work.
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"Without trees, there were no roots to 
hold the soil in place. Without trees, 
there was no shade. The rich topsoil

dried to dust, and the "devil wind" blew 
it away. Rain washed the loose earth into the 

once-clear streams and rivers, 
dirtying them with silt."

Claire Nivola's 'Planting the Trees of Kenya
- The Story of Wangari Maathai'
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Unit 2 
Deforestation 
As we have seen in the previous unit, there are many factors that contribute to desertification, but the 
most damaging one may be deforestation. The mass destruction of the world’s forests has had a negative 
ripple effect on many ecosystems throughout the world. Without trees, as the people of Kulun Qi have 
seen, there is little life. When trees are cut down, and there is no effort to reforest, problems can occur 
at ecological, environmental, economic, and social levels throughout the world.  

Key Question: What is Deforestation?
Deforestation is the removal of an entire forest or stand of multiple trees without replanting. There are 
many reasons for cutting down trees, but most of them are related to money or people’s need to provide 
for their families. In many of these cases, agriculture is their primary method of generating income. After 
removal of the trees, the land is usually converted to farmlands or pastures for grazing.    

Key Question: Where have the World's Trees & Forests gone?
There is evidence of deforestation occurring throughout the last two centuries in areas on every continent 
of the world. Humans have only recently become aware of the serious consequences of deforestation. 
Over the past 100 years, human use and destruction of resources and forests has skyrocketed. 

At the beginning of human civilization, more than 7 billion hectares, or about two-thirds of the Earth was 
lush forest cover. At the end of the 20th century, there were only 3.44 billion hectares of forests--more 
than half of the world’s forests are gone. Forests still cover approximately 30% of the world’s land area, 
however areas the size of Panama are lost each year. The world’s rain forests could completely vanish in 
a hundred years at the current rate of deforestation.xv

Key Question: What are the types and causes of Deforestation?
Deforestation can be a natural or manmade process. Some deforestation is part of nature’s way of keeping 
things in balance, such as what happens when deforestation occurs by lightning, windstorms, floods, and 
volcanic eruptions.  

CASE STUDY: 
DEFORESTATION

See Appendix 2

Get tips to further your learning, and help the world's forests
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Natural Deforestation

Tens of thousands of acres of forestland, along with 1.2 billion board meters (4 billion board feet) of salable 
timber were destroyed or damaged when Mt. St. Helens erupted in 1980 in the state of Washington in the 
United States. Thirty years later, however, there is regrowth and repopulation of plants, insects and 
animals, and recovery of ecosystems in the area. Forests do often recover from natural deforestation.xvii

CONCEPT BOX:
Evolution of the Human Views

of Forestry and Deforestation Habits

Beginning of civilization: Humans explore the concept of felling trees and 
forests for food and resources. As hunters and gatherers, humans fell trees and 
forests in small patches for hunting animals or to practice swidden (slash-and-burn) 
agriculture, planting areas they had cleared and moving on after the soil is 
spent. This causes little to no permanent damage in deforested land as it is 
done on a small scale and in moderate frequency.

Development of Civilization: Humans develop utilitarian views of trees and 
forests as population levels grow over time. Large areas of permanent agriculture 
are established, around which civilizations begin to grow. Humans develop large 
intensive farming fields to meet the growing demand for food. As civilizations 
expand, deforestation intensifies and more forests are cleared to meet the growing 
demand for food and wood products. 

Industrial Revolution: Industrialization and technology have facilitated the 
recent exponential world population growth. They have led to consumerism and 
the desire for sustained economic growth, now threatening our remaining forests-
especially tropical forests that are cut-down to satisfy global consumption and 
commerce.

Today: At the turn of the 21st century, more than half of the forests that once 
covered the globe are gone, with much of the cutting occurring over the last 
decades of the twentieth century. Rapid deforestation and desertification start 
to take effect in the form of drought, flooding, and dust storms. Efforts are made in 
industrialized countries to curb deforestation and to establish conservation areas 
such as those within ancient forests. Economically developed countries are presently 
in a phase of forest restoration, unlike the developing world, which is generally 
in a deforestation phase.

(Adapted from: http://www.fao.org/docrep/article/wfc/xii/ms12a-e.htm)

Slash-and-Burn (‘Swidden’) Clearing

Most often used for agriculture farming, the slash-and-burn method is the clearing of swaths of trees, 
slashing the understory vegetation, and then setting fire to the land to quickly and effectively clear 
away any remaining vegetation or residue. It is a popular deforestation technique that has been in use 
for hundreds of years and is still used today for agriculture or other commercial development. 

In theory, this is one way to restore and renew the soil in an area, as fire releases nutrients from the 
vegetation to the surface, making soil more fertile and capable of generating new and healthy growth of 
plants and trees. We can see examples of this in the United States, where Redwood forests in Northern 
California have survived and even thrived through many forest fires during their long history. Restoration 
happens when the land is given sufficient time to rest in between clearings, especially if it is done on a 
smaller scale; many indigenous peoples of forestlands have been using these practices for centuries.  

Intensive Farming

In recent years, however, global demand for beef, coffee, and other products have increased large-scale 
slash-and-burn practices. This increases the development of intensive agriculture and farming. Intensive 
farming does not allow sufficient time for soil to recover. The soil and land left behind suffers permanent 
damage, forcing the people of the land to abandon their farmland to find other means of survival.  

This can also trigger damage to water flows, as damaged soil becomes loosened. Silt erodes into rivers and 
streams causing flooding during wet seasons and drought during dry or hot seasons. Lastly, when cattle or 
livestock freely graze on infertile land, the soil can become compacted. The biodiversity that once existed 
will slowly disappear as animals and other living organisms lose their habitats and disappear or die off. 

Timber Logging

The cutting of trees for sale as timber or pulp is another common type of deforestation. This harvest 
method removes virtually all of the standing trees in a selected area. Logging can occur selectively, where 
only the economically valuable species are cut, or by clearcutting, where all the trees are cut. Commercial 
logging uses heavy machinery to remove or clear large logs which compacts and damages the soil.

Illegal Logging

The logging and international trading of illegal timber, such as rosewood, ebony, and other rare varieties 
of wood found in tropical rain forests, has been a significant problem for many timber-producing countries 
in developing areas in recent years. In addition to the felling of the precious trees, these activities also 
cause other ecological problems.xviii
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CONCEPT BOX:
The Million Dollar Bed - Rising Demands for Luxury Wood 

Drives Illegal Logging

Rising living standards in the U.S., Europe and China has increased demand for luxury 
goods such as a $1 million-dollar bed made out of Madagascan wood. There is also 
higher demand for furniture and luxury goods made out of the three forbidden 
types of wood: ebony, rosewood and pallisander, which are harvested from illegal 
logging activities in various areas throughout the world.

(Source: http://www.bbc.co.uk/news/science-environment-11626412)

Key Question: What are the effects of Deforestation?
Soil, water, and forests are the three most basic resources for human survival and development. When forests 
are cut, serious damage to soil and water systems can occur as a direct result. Disturbance or depletion of 
all three resources will have an effect on all levels of life. Below are some of the problems that can develop 
when there is a drastic reduction of trees and forests in a given area:

Soil Damage & Erosion
      
When forests are cleared, erosion is an immediate and direct result. Soil is a very important ecosystem 
that is teeming with organic life, especially if it is healthy and “arable.”  Rapid deforestation can quickly 
change that and cause irreversible damage to the soil. 
 
Trees anchor the soil and keep the forest floor moist and intact. Clearing trees exposes soil to the sun and 
causes it to lose its basic structure. Without trees to provide protection from the sun and rain, soil can 
quickly dry out and blow away with the wind or become compacted. 
 
After heavy tropical rains fall on cleared forest lands, the run-off carries soil into local creeks and rivers.  
The rivers carry the eroded soils downstream, causing significant problems.  Without trees to fill these 
roles, many former forest lands can quickly become barren deserts.

Soil erosion caused by deforestation can subsequently cause flooding or landslides. When soil is no longer 
able to hold large amounts of water, land may shift and erode into other areas, such as what happens 
during a landslide. At the same time, when soil is compacted and can no longer absorb rainfall, water 
may pool more easily and cause rapid run-off leading to flash flooding. 

Consumption Drives Demand

Many of the things we use and buy on a daily basis including toys, school supplies, paper products, furniture, 
and even package wrappings are made from timber (wood) and its by-products. The industry supplies stores 
and businesses with many innovative and modern products that consumers use every day. The types of 
products they offer and make available to us are driven partially by demand. They are also partly driven 
by manufacturers’ desire to maintain and expand their businesses. By creating newer and more unique 
products to entice consumers to buy more goods beyond what they need, companies are actually driving 
consumer behavior rather than merely meeting consumer needs. One might argue that consumption of 
goods keep companies in business, hence providing jobs that will in turn keep economies strong; but at 
what cost to the environment?

These forces drive the demand for the harvesting of wood that comes from trees in our forests. Without a 
careful plan to manage and maintain the available timber resources, wood resources may be exhausted, 
and lands could be left without trees and shrubs, helping lead to unhealthy air and environment. This 
problem is magnified in areas of large populations like Shanghai, Tokyo, Paris, or Los Angeles, where the 
urban population continues to grow. 

CONCEPT BOX:
The Relationship of Supply and Demand

to our Forests
Demand for products    businesses form to create products to supply this demand    wood 
and timber materials are harvested to create consumer products    product companies create 
innovative products    driving demand for more products,more businesses form to create products 
to meet the increased consumer demand    more harvesting of wood and timber materials are 
needed to create consumer products     depletion of wood and timber resources    shrinking 
of forest-covered areas     loss of biodiversity     climate change.

Picture source: http://www.nypost.com/f/mobile/news/international/best_news_photos_DIUlgNzJfLaK08DP2dmhcL

Land Slide in Taiwan
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CONCEPT BOX:
Land Slide in Taiwan

In Taiwan’s mountainous landscape, deforestation multiplies the effects of frequent 
earthquakes and storms. Massive mudslides are capable of burying villages in 
minutes. To better manage water drainage, the Taiwanese government established 
a major forest-planting initiative, a flood warning system, and a program for 
stabilizing hillsides.

Forests can and will grow on lands previously cleared for agriculture.  
   
Source: PROJECT LEARNING TREE Global Connections: Forests of the World-The Forest Planet 17 ©AMERICAN 
FOREST FOUNDATION ©WORLD FORESTRY CENTER)

Water Flow Disruption

Trees and forests perform the role of water circulation for the entire ecosystem, above and below 
ground. Forests and soil are responsible for absorbing great quantities of precipitation (rain, snow, mist) 
like a giant sponge. Their leaves, twigs, and bark decay into rich humus that nourishes plants and stores 
water. Tests have shown that each hectare of forest may store 1,000 cubic meters of precipitation. The 
quantity of water stored by 10,000 hectares of forest equals that of a reservoir with a capacity of 10 
million cubic meters. Deforestation can result in a decrease in the amount of fresh ground water.

Deforestation not only reduces the amount of water in the soil, but also reduces the amount of moisture in 
the atmosphere. Trees and plants extract water from the earth through their roots and release moisture 
back into the air, helping to perpetuate the water cycle. Trees and plants also help soil absorb and filter 
water. Deforested lands lose the ability to retain and intercept water properly; causing a decrease in 
overall water levels in the ground and in the environment which would normally receive recycled water 
throughout the ecosystem.  This results in less rainfall and atmospheric moisture.

Loss of Plant and Animal Species

Deforestation affects plant and animal life on a global scale by directly causing extinction of many species. 
Estimations show that we are losing a total of 137 plant, animal and insect species every day due to 
rainforest deforestation. This equates to 50,000 species a year. Predictions also show that at least 40% of 
the plant and animal species in Southeast Asia could be wiped out in the 21st century.  It should be noted 
that these are predictions, and there is debate on this issue. 

Climate Change and Rising Sea Levels

In recent years, much evidence points to deforestation as a major contributor to climate change and the 

‘greenhouse effect’. Tropical deforestation is responsible for approximately 20% of the world’s greenhouse  
gas emissions. It is commonly believed that rainforests contribute a large amount of the world’s oxygen. 
However, most scientists now accept that rainforests provide little net oxygen, as the wildlife that lives 
in the ecosystem use nearly as much oxygen as is produced by the trees around them. While the process 
of deforestation poses no real threat to atmospheric oxygen levels, the loss of trees does decrease the 
absorption of carbon dioxide by photosynthesis. In addition, the burning of forested lands releases massive 
amounts of carbon dioxide, further contributing to global warming. 

Removing trees also deprives the forest of portions of its canopy, which blocks the sun’s rays during the 
day and holds in heat at night. This disruption leads to more extreme temperature swings that can be 
harmful to plants and animals.
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Unit 3
Plants, Trees & Forests 
To comprehend the consequences of the destruction of the most valuable resources on Earth, it is important 
to understand the roles and benefits of plants, trees, and forests.

Tree Basics

Trees are large, woody plants with one main, upright stem.  Like plants, they are the only organisms on 
Earth that can make their own food.  There are tens of thousands of species of trees on Earth, and they 
vary in size, shape, color, and traits. Although very different in those aspects, they all share the same 
roles and provide the same benefits to all other organisms on Earth.

Anatomy of a Tree

It may be hard to believe, but only the very tips of a tree’s roots, leaves, buds, seeds and a thin cover of 
cells are living. Those few living parts of a tree, approximately 1% of its entire bulk, perform functions so 
complex that they can build a structure a hundred meters high that lives for centuries. 

Cambium Layer
Extending from the tips of the roots to the ends of the branches is a single layer of living cells, called the 
cambium layer.  These are the only living cells in the trunk.  During growing periods, these cells divide 
continually – adding only thickness, not height, to the tree.  The cells that form on the outside of the 
cambium layer become bark, while those that form on the inside become wood.

Root System
A large tree has hundreds of kilometers of roots to anchor it to the soil, but most of that length is dead, 
woody matter.  At the very tips of the roots are living, growing cells that push a protective cap of dead 
cells through the soil.  Just behind the tip are the root-hairs, which are tiny, single-cell projections that 
absorb water and dissolved minerals from the soil.

Leaves or Needles
The leaves, or needles in coniferous trees, make sugars out of water passed up from the roots and 
carbon dioxide in the air.  During this process, they utilize the sun’s light energy, with the aid of 
chlorophyll, in the process called photosynthesis.  The sugars are passed back through the other living 
cells of the tree to help create energy for the infinite processes of life.  Transpiration is another 
important process.  The tree releases water vapor through its leaves, which has a cooling effect on the 
surrounding air. The leaves or needles are responsible for the majority of a tree’s transpiration, although 
it can also occur in stems, flowers and roots.

Leaf Buds
The leaf buds on the twigs are alive, too.  It is their growth that gives a tree height and longer branches.  
Cells at the base of the bud divide and elongate, building a new twig behind the developing leaf.  The 
growth is coordinated with the growth in the cambium layer so that as a tree grows in height, its trunk 
and its branches increase in thickness simultaneously. 

"Water is the source
 of life while soil is the

 basis of survival,
and forests are the 

clothing of the earth."

- Zhou, Shangxian, 2006
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Picture Source: http://www.ncforestry.org/webpages/classroom%20activities/trees/partsoftree/index.htm

CASE STUDY: Plants, Trees & Forests

See Appendix 3

Learn about what YCIS Gubei and Pudong Schools did to learn about
the importance of Plants, Trees and Forests; and how they and 
Shangde Experimental and Rainbow Bridge International School 

students are taking action to inform others.

CONCEPT BOX:
A Tree's Life at a Glance

 
Each spring and summer, a tree adds new layers of wood to its trunk. The wood 
formed in spring grows faster and is lighter because it consists of large cells. In 
summer, growth is slower; the wood has smaller cells and is darker. So when the 
tree is cut, the layers appear as alternating rings of light and dark wood.

The age of a tree can be determined by counting the number of dark rings.  
Studying the rings can also provide information about the tree’s life history and 
environment. Many things can affect the way a tree grows, each altering the 
shape, thickness, color and uniformity of the rings. 

A tree’s rings that appear wider on one side than the other may indicate that 
something pushed against the tree as it was growing. The tree will build 
“reaction wood” to help support the side that’s leaning.

A tree that receives lots of sunshine, rain and nutrients, will show rings that are 
relatively broad, and evenly spaced. If a tree is healthy, but the growth appears 
to have slowed, it’s possible that neighboring trees are providing too much 
shade while their crowns and root system take up the majority of water and 
sunshine. If the crowding trees are removed, wide and evenly spaced rings 
should reappear.

A fire in the forest can be easily seen by scarring on the tree’s bark. Year by 
year, the tree will create more and more wood to cover the scar, but the scar 
remains visible and shows a tree’s history.

Narrowed rings that continue for several seasons can indicate a drought. Few 
things can slow a tree’s healthy growth like lack of water over a long period of 
time. Narrow rings can also depict an insect infestation.

(Source:http://www.ncforestry.org/webpages/classroom%20activities/trees/partsoftree/index.htm

Picture source: http://www.ucar.edu/learn/1_2_2_11t.htm 

Rings of History
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CONCEPT BOX:
Trees as Fuel

Nearly 2.5 billion people - usually the rural poor - rely on wood for cooking and 
heating. Fuelwood accounts for more than half of the world’s wood consumption. 
In places where supplies are dwindling, fuelwood gathering can deplete the forest, 
leading to soil loss, landslides, and flooding. Reducing poverty, establishing 
property rights, and introducing alternative fuels can alleviate dependence on 
fuelwood and promote sustainable use of this important resource.

(Source: http://hardwoodfloorsmag.com/articles/article.aspx?articleid=1207&zoneid=6 )

Key Question: What are the roles & benefits of trees?

Trees are the earth's

    Food source: trees and plants create their own sugars for their own survival and the survival of many 
    other organisms.

    Anchor: roots provide structure that holds soil intact.

    Air filter:trees take in carbon dioxide (CO2) and release fresh oxygen (O2) through the process of 
    photosynthesis. They also remove dust and other pollutants from the air we breathe.

    Water filter: through photosynthesis, trees absorb and filter precipitation (rain, snow, ice, mist) by 
    trapping and filtering harmful contaminants from oil, sediment, etc. that are washed away with the 
    fallen water.xxii

    Air cooler: trees cool the air by releasing water vapor into the air through transpiration, the process 
    where water vapour from a plant is evaporated back into the atmosphere. 

    Soil cooler: trees cool the forest soil by providing shade from the sun’s rays.

    Trees also: provide a canopy and habitat for wildlife and biodiversity; provide food for people and 
    wildlife (fruit, seeds, bark, etc.); prevent soil erosion, and flooding.
 

Trees Sequester Carbon

Over the past century, human activities such as the burning of fossil fuels, deforestation, grassland 
conversion, and other land-use changes have contributed to a large increase in the amounts of carbon 
dioxide (CO2) and other greenhouse gases in the atmosphere. Most scientists believe that this rapid 
increase in atmospheric CO2 will affect the global climate.

To help reverse this trend, people have been looking at carbon sequestration as one way to reduce the 
amount of atmospheric CO2. Carbon sequestration means using both natural and industrial processes to 
capture atmospheric carbon and store it in living reservoirs - in green vegetation and forests - or non-living 
reservoirs - in soil, depleted oil and gas reservoirs, and saline aquifers.

Because trees store a significant amount of carbon in their wood, forests are a mechanism for sequestering 
carbon. As photosynthesizing plants, trees absorb CO2 from the air, capture the sun’s energy, and finally 
combine it all with water to form sugars and other organic compounds. Compared to other plants, trees 
are especially good at long-term storage of carbon because they have so much wood in their trunks, 
branches, and roots. The wood and future wood products hold the carbon until it is released through 
burning or decomposition.

The conservation and sequestration of carbon, although not necessarily permanent, may provide enough 
time to exercise other options. Although planting trees cannot offset all the greenhouse gas production 
related to human activities, forests can make a difference. The cumulative global potential of carbon 
sequestration by trees is in the order of 100 gigatonnes (100 billion tonnes) of carbon by the year 2050, 
equivalent to 10% to 20% of projected fossil fuel emissions.

How Trees Sequester Carbon

The Process of Photosynthesis, http://www.forestry.gov.uk/website/forestry.nsf/byunique/infd-869ga8
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Economic Benefits of Trees include

    Provision of wood, fruit, seeds and other materials that are marketable in the global economy.

    Improvement of property values.

    Reduction in energy bills by cooling and insulating homes.

    Increased business traffic. (Studies show that the more trees and landscaping in a business district, 
    the higher the amount of business for the district.)

    Higher provision of jobs related to business industries associated with trees, forestry, and their 
    resources and products.

Social / Recreational Benefits to Humans include providing

    Aesthetic beauty

    Places for social gatherings

    Noise reduction

    Protection from wind and rain

    Architectural functions, such as emphasizing or hiding views

    Reduction of glare and reflection

    Direct pedestrian traffic (Outlining sidewalks and pathways)

    Privacy

    Health therapy (Studies have shown that patients with views of trees from their windows heal faster 
    and with fewer complications. Children with Attention Deficit Hyperactive Disorder [ADHD] have also 
    shown relief of their symptoms [similar to ADHD medication] after outdoor activity in green spaces.  
    Researchers have suggested that humans still have instincts similar to animals, and react to the removal 
    of our natural environment in the same way they do - with aggression. In both above cases, exposure to 
    trees and nature reduces physiological and mental fatigue by lowering such things as stress levels and 
    blood pressure, and increases concentration.)xxiv 

For more benefits, visit:
http://www.treepeople.org/benefits-trees
http://www.treesaregood.com/treecare/tree_benefits.aspx

CONCEPT BOX:
Did you know?

On a hot summer day, an ordinary tree in the forest will release / transpire 100 
gallons of water through its leaves. When plants release water vapor into the air, 
it’s called transpiration. The evaporation of that much water vapor has the same 
cooling effect of 6 air conditioners running 20 continuous hours!

Source:http://www.google.com/search?sourceid=bcfb-search&q=water+released+by+one+tree+per+day&submit

=Search+BCFB&q=site%3Awww.bcfb.sailorsite.net)

CONCEPT BOX:
Wood Technology

Plastic alternative
The latest developments in wood technology have produced Arboform, a new 
form of plastic material that is strong, biodegradable and a nontoxic alternative 
to traditional petroleum-based plastics. The new “liquid wood” can be melted and 
formed into many consumer products such as children’s toys, furniture, and even 
hi-fi speaker boxes.

The bio-plastic is derived from wood pulp - based “lignin”, which can be mixed 
with hemp, flax or wood fibers and other additives such as wax, according to its 
manufacturers. 
                                               
According to the Lignin Institute, a trade association of lignin manufacturers in 
North America, “Lignin uses have expanded into literally hundreds of applications 
— impacting on many facets of our daily lives.”

(Source: http://www.msnbc.msn.com/id/28283260/ns/technology_and_science-innovation/ )

Bamboo to Wear
Bamboo fabric is a technology borne out of the search for more sustainable 
products to use in the apparel marketplace. New processes have been developed 
which enable plant-based fibers such as bamboo to be utilized in the production 
of fabric. Not only is bamboo a quickly renewable resource, but disposal of it is 
also friendlier than most - products made from bamboo can be recycled, incinerated 
or digested in sewage. The fiber will generally degrade completely in just eight 
days in waste treatment plants.

(Source: http://www.enn.com/ecosystems/article/32202) 



 http://www.elementecowear.com/2-Find_Your_Element/W_Jeans_Shorts_Bamboo_Organic_Soy.html

Element Eco-Wear’s Organic 
Bamboo Halter Top

What Trees Can Be Found in China?

Chinese Name          Popular Name Technical Name (Latin) 
白皮松       Lacebark Pine  Pinus bungeana Zucc. 

白玉兰           Magnolia  Magnolia denudate

茶梅           Christmas Camellia   Camellia sasanqua

垂丝海棠           Hall Crab-apple  Malus halliana (Voss.) Koehne.  

大叶黄杨           Broad-leaved Box Tree Euonymus japonicus thumb

灯台树           Cornus  Cornus controversa Hemsl. 

鹅掌楸           Chinese Tulip Tree  Iriodendron Chinese (Hemsl.) Sarg. 

悬铃木           Platanus   Platanus acerifolia(Ait.) Willd. 

枫香           Sweet Gum  Liquidambar formosana Hance 

枫杨           Chinese Wingnut  Pterocarya stenoptera C. DC. 

枸骨           Horny Holly  Ilex cornuta Lindl. et Paxt.  

广玉兰           Southern Magnolia Magnolia grandiflora linn 

桂花           Sweet Olive  Osmanthus fragrans Lour. 

合欢           Silk tree Siris  Albizzia julibrissin Durazz 

红叶石楠           Red-leaved Heath Photinia serrulata 

厚皮香           Ternstroemia  Ternstroemia gymnanthera

鸡爪槭           Japanese Maple  Acer palmatum Thunb 

柳杉           Cryptomeria  Cryptomeria fortunei Hooibrenk ex Otto et Dietr. 

柳树           Willow  Salix babylonica 

梨树           Pear Tree  Pyrus sorotina. 

木槿           Hibiscus  Hibiscus syriacus 

女贞           Chinese Glossy Privet  Ligustrum lucidum 

七角枫           Rosthorn Bigginseng  Nothopanax rosthornii Harms 

山茶花           Camellia  Camellia japomica 

栓皮栎           Cork Oak   Quercus variabilis Blume 

水杉           Water Chinese fir  Metasequoia glyptostroboides 

桃树           Peach Tree  Prunus persica 

蚊母树           Evergreen Witch Hazel  Distylium racemosum

喜树           Happy Tree  Camptotheca acuminata 

小叶黄杨           Narrow-leaved Box Tree Buxus sinica 

小圆竹           Round Bamboo P.praecox. C.d. Chu et C.S. Chao

新含笑           Michelia   Michelia figo 

银杏           Ginkgo  Ginkgo biloba 

元宝枫           Mono Maple  Acer truncatum Bunge 

樟树           Camphor Tree Cinnamomum camphora (L.) Presl. 

重阳木           Java Bishopwood  Bischofia polycarpa 

紫薇           Crape Myrtle  Lagerstroemia indica 

棕榈树           Palm  Trachycarpus fortunei 

罗汉松           Yacca tree   Podocarpus macrophyllus 
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File: Silhouette of a Tree File: Tall Redwoods File: Trees 2

ROCK! For Roots & Shoots & That’s Shanghai’s Photo Competitors, 2012
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Portland (USA) Park's Hiking Trails

Forests

A forest is commonly defined as an area of land that is covered by trees-but trees alone do not make a 
forest. Forests also consist of a wide variety of living things, including shrubs, vines, herbs, ferns, mosses, 
and other plants. Forests contain bacteria, fungi, and a host of animal life-from insects to mammals and 
from birds to reptiles and amphibians. This rich biotic and abiotic diversity of the forest ecosystem helps 
to sustain life all over the planet.

Views, attitudes, and definitions of a forest can vary around the world, depending on the type of 
vegetation and natural environment, cultural beliefs, or any legal definitions or classifications of land 
uses in a particular country. Many indigenous peoples throughout the world still view the forests as their 
homes, which they must maintain and respect. For example, the Yuracaré people in northern Bolivia live 
among the forest and understand the forest as their home and food-source. The Yuracaré find it important 
to maintain the forest because certain trees bear the fruit that is necessary to attract the game that 
they hunt and eat. In 1998, they developed a forest management plan and received official land titles to 
their territory. 

People living in economically developed urban areas, largely view forests near their homes as places for 
recreational activities and social gatherings. Urban forests are planned and managed with hiking trails, 
scenic spots, and camping areas.

Key Question: Why are Forests so Important?
When many trees stand together in a forest, their benefits to the ecosystem multiply. Forests are the most 
prominent natural community on Earth, covering about 30% of the Earth’s total land area. On a global 
scale, they are vital to the functioning of Earth’s essential biological systems. On the local scale, they 
provide food, fuel, and shelter for the world’s people and animals. Forests provide ecological, economic 
and recreational benefits that support the health of the planet in many ways.

To list just a few:
    Forests contain 70% of the world’s biodiversity though only covering roughly 30% of the land on Earth.

    Forests provide vital habitat and ecosystem services including flood control, soil protection and 
    climate change mitigation.

    Forests support the livelihoods of as many as 300 million people.xxv  

As previously discussed in the deforestation section, trees and forests protect watersheds by anchoring     
the soil and preventing erosion. Forest plants convert sun energy to chemical energy that can be stored 
and transferred through the food web. Through this process of photosynthesis, forests absorb carbon 
dioxide and produce oxygen. In addition, they give shade, cool the air, modify local climates, and 
provide habitats for millions of plant and animal species. 
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CONCEPT BOX:
Where are the World's Forests?

Rank of Country by Total Forest Area (in 1000s of hectares)
1) Russian Federation 809,090
2) Brazil 519,522
3) Canada 310,134
4) United States 304,022
5) China 206,861
6) Australia 149,300
7) Democratic Republic of the Congo 154,135
8) Indonesia 94,432
9) Peru 67,992
10) India 68,434
11) Sudan 69,949
12) Mexico 64,802
13) Colombia 60,499
14) Angola 58,480
15) Bolivia 57,196

Source: FAO (2010) http://www.fao.org/forestry/fra/fra2010/en/

Humans depend on the world’s forests for the most basic but incredibly important functions: to regulate 
the water cycle, to store carbon dioxide from the atmosphere, and to support biological diversity. Man 
also depends on forests in many more complex ways. For example, North American farmers and foresters 
depend on migratory birds, along with bats and insects - which spend part of their lives in tropical forests 
- to pollinate crops, disperse seeds, and prey on pests.

Forests are also crucial to the world economy. They provide wood - based goods such as lumber and paper, 
as well as non-wood products such as foods, gums, medicines, oils, resins, and spices. Forests are so 
important to nations around the world that the annual value of forest products and services is estimated 
to be more than 10% of the world’s total gross domestic product, or US$4.7 trillion.

Type of Forests

Forests vary from place to place. The dominant type of tree found in a given forest depends on abiotic 
(non-living) factors such as temperature, moisture, soil, and other physical components, as well as other 
plants and animals that live there.

Bamboo Forests

Bamboo forests can be found in China, Japan and the East and Southeast Asian regions of the world.  
They can also be found in Northern Australia, India, sub-Saharan Africa and the tropical regions of the 
Americas. Bamboo forests differ greatly from deciduous and tropical (hardwood) forests in terms of the 
growth cycle of the bamboo plants themselves. Bamboo forests have been used by humans as a source 
for food and building materials for many centuries. In addition to their material importance, bamboo 
forests are culturally symbolic in countries like China and Japan. In China, bamboo is a symbol of longevity, 
and bamboo groves are a common sight in Buddhist temples. In Japan’s Shinto religion, bamboo forests 
are often the site of shrines and altars, as they are believed to ward off evil spirits. 

The Growth Cycle of Bamboo Forests

While hardwood forests can take hundreds of years to form, bamboo forests grow very rapidly - growing 
to their full height and girth within a single 3-4 month growing season. After the bamboo plant’s shoots 
die, they fall and are replaced by new ones. Each consecutive shoot that sprouts from the main plant 
root system is thicker and taller than the one before. Like the sprout before it, the new shoot achieves 
its full growth potential during a single growth season. With tall stalks reaching 20 to 30 feet in height or 
more, bamboo matures and will be ready for harvest within 3 to 7 years. This is because bamboo is not a 
wood tree at all, but a type of giant grass.

Bamboo forest, Moganshan, China



58

A Deciduous Forest

Picture source: http://fireflyforest.net/firefly/2006/07/21/epiphytes/  

http://www.dehong.gov.cn/en/res/2009/0531/en-16104.html)

The Moli Tropical Rainforest Eco-tourism Area
in Luxi City, Taiwan

Temperate or Deciduous Forests

Deciduous forests can be found in the eastern half of North America, the middle of Europe, southwest 
Russia, Japan, and eastern China. South America has two big areas of deciduous forests in southern Chile 
and the mid-east coast of Paraguay. There are also deciduous forests found in New Zealand and southeastern 
Australia. The average annual temperature in a deciduous forest is 10°C (50°F). The average rainfall is 
75 to 150 centimeters (30-60 inches) a year.

There are several different zones of vegetation in a deciduous forest. In the first zone, hardwood trees 
such as oak, beech, maple, chestnut, hickory, elm, basswood, linden, walnut, and sweet gum trees can 
be found. The second zone is known as the small tree and sapling zone, where young and short trees grow. 
The third zone contains shrubs such as rhododendrons, azaleas, mountain laurel, and huckleberries. The 
herb zone is the fourth zone, which contains short plants such as herbal plants. The final zone is the 
ground zone, which contains lichen, club mosses, and true mosses.
 
The deciduous forest has four distinct seasons. In the autumn the leaves change color, whilst during the 
winter months the trees lose all their leaves.xxviii 

Tropical Rainforest

Tropical rainforests are comprised of tall trees in a region of year-round warmth. These forests have an 
average annual rainfall of 125 to 660 centimeters (50 to 260 inches).
 

Rain forests belong to the tropical wet climate group and almost all lie near the equator. The 
temperature in a rainforest rarely gets higher than 34°C (93°F) or drops below 20°C (68°F), and average 
humidity is between 77-88%. 

Rainforests cover less than 6% of Earth's land surface. However, scientists estimate that more than half 
of the world's plant and animal species live in tropical rain forests, so they are extremely important for 
biodiversity. 

Typically, 70% of the plant life in tropical rainforests is trees, and rainforests have more species of trees 
than any other area in the world.  Scientists have counted between 100 and 300 species in one hectare 
(21/2 acre) area in South America. 

Approximately 25% of all the medicines utilized by humans come from rainforest plants. Curare comes 
from a tropical vine, and is used as an anesthetic and to relax muscles during surgery. Quinine, from the 
cinchona tree, is used to treat malaria. A person with lymphocytic leukemia has a 99% chance that the 
disease will go into remission because of the rosy periwinkle. More than 1,400 varieties of tropical plants 
are thought to be potential cures for cancer.

All tropical rainforests slightly resemble one another. Many of the trees have straight trunks that don't 
branch out for 100 feet or more. Branches do not grow below the canopy where there is little light. The 
majority of the trees have smooth, thin bark because there is no need to protect them from water loss 
and freezing temperatures. This also makes it difficult for negative elements like epiphytes (a plant that 
grows upon another plant) and plant parasites to get a hold on the trunks.
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Century Park, China Shanghai

Kelp Forest ,http://en.wikipedia.org/wiki/File:Diver_in_kelp_forest.jpg

Kelp Forest

Despite these similarities, each of the three largest rainforests—the American, the African, and the 
Asian—has different groups of animal and plant species. For example, each rainforest has many species 
of monkeys, but these species differ from continent to continent. In addition, different areas of the 
same rain forest may have different tree species. Many kinds of trees found in the mountains of the 
Amazon rain forest do not grow in the lowlands of that same forest.

For more information about the ecology, plants, animals and locales of tropical rainforests, visit:  
http://www.blueplanetbiomes.org/rainforest.htm. 

Kelp Forests

Kelp forests can be seen along much of the west coast of North America. Kelps are large brown algae 
that live in cool, relatively shallow waters close to the shore. They grow in dense groupings much like a 
forest on land. These underwater towers of kelps provide food and shelter for thousands of fish, invertebrates, 
and marine mammal species.

Kelps are very simple organisms that consist of a holdfast, a stipe, and blades. The blades are much like 
the leaves of land plants. Also similar to leaves, the blades facilitate the photosynthesis in the kelp.  The 
holdfasts resemble the roots of land plants, and function to anchor the kelp. Stipes provide structural 
support for the blades. 

Kelp forests harbor a greater variety and higher diversity of plants and animals than almost any other 
ocean community. Many organisms use the thick blades as a safe shelter for their young from predators 
or even rough storms.

Some examples of mammals and birds that use kelp for food and protection are seals, sea lions, whales, 
sea otters, gulls, terns, snowy egrets, great blue herons, cormorants, and shore birds. These dense 
canopies of algae generally occur in cold, nutrient-rich waters.  Because of their dependency upon light 
for photosynthesis, kelp forests form in shallow open waters and are rarely found deeper than 15-40 
meters (49-131 feet). 

Urban Forests

In urban areas in large cities across the world, trees and green spaces are essential to life. In New York 
City (NYC) in the United States, the urban forest area totals over 5 million trees and 168 species. Urban 
forests can be found along streets and highways, in neighborhood playgrounds, backyards and community 
gardens, and even along commercial developments. There are 2,400 hectares (6,000 acres) of woodlands 
in NYC parks alone.

Trees in dense urban environments mean two things: people can directly benefit from them in their 
day-to-day lives (ex. shade and cleaner air) but that trees must also contend with a host of challenges 
that all city-dwellers face:

1. Competition for open space in the city as residential and commercial developments reduce existing 
    and potential tree habitat. Between 1984 and 2002 alone, New York City lost 9,000 acres of green open 
    space to competing land uses.

2. Environmental and physical factors challenge street, yard, and woodland trees throughout the city.  
    Construction damage, invasive species, soil compaction and degradation, drought, flooding, air pollution, 
    vandalism, and pests all negatively impact the urban forest.xxx

3. Population growth means rising CO2 emissions and other air and water pollutants, urban density, new 
    construction, and vehicle and foot traffic. All of these factors impact the health of urban forests. 
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Unit 4 
Ecological Balance & Biodiversity

Key Question: How does desertification and deforestation 
                       affect ecosystems & networks?

There are many factors that contribute to desertification, but the most damaging one is the destruction 
of forest vegetation. “Historical facts have proven that mankind cannot separate itself from forests and 
that their loss would lead to the loss of everything,” Zhou Shengxian wrote in his comprehensive study of 
the ecological crisis due to the loss of precious forest resources.xxxi  

Desertification is perhaps one of the greatest examples of the interdependence that exists within life 
throughout all of Earth’s ecosystems. Ecosystems rely on trees and forests to help preserve balance.  
Zhou says, “In the past, however, mankind did not fully understand this status and role of forests and 
carried out long-term and large-scale over-utilization of these resources, leading to much damage.”xxxii  

It has taken humans a long time to realize and appreciate the intricate relationship and connection 
between the loss of forests and the destruction of ecosystems. Only at the end of the last century did 
humans initiate serious measures to prevent further disturbance of the intricate eco-balance.  

As previously discussed in Unit 2, the destruction of forests has led to six major ecological problems: 

1) Desertification of land
2) Global soil erosion
3) Grave global droughts and water shortage
4) Massive flooding
5) Loss of animal and plant species
6) Climate change 

To understand just how the loss of trees and forests can lead to those problems, it is necessary to discuss 
the basic concept of ecology and the interconnectedness within the environment.xxxiii 

"What we have come
to learn is that human

activity without
ecological understanding

leads to ecosystem 
callapse"

- John Liu

CASE STUDY: 
ECOLOGICAL BALANCE AND BIODIVERSITY. 

See Appendix 4

Learn what how to get involved and make a difference 
for the ecosystem around you!



About Ecosystems
 
The golden rule about ecology and ecosystems is that everything on Earth is intimately connected to its 
environment in one way or another.  Ecosystems are numerous and interconnected through the delicate 
web of life. Everything that is done to the local ecosystem will result in either positive or negative effects 
that will impact all living and non-living things within the environment.xxxiv 

  
What is an Ecosystem
 
A system is a group of interacting, interrelated, or interdependent elements forming a complex whole.  
Ecosystems, then, are groups of interacting and interdependent living and non-living organisms within a 
complex system of life. An environment or biome is the natural world that surrounds all living and 
non-living things. A biome can be on land (such as a desert biome) or in water, and can contain many 
ecosystems within.  
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CONCEPT BOX:
Parts of an Ecosystem:

Animals

Plants

Microorganisms

Soil

Water

Light

Within each ecosystem, there are habitats that may also vary in size. A habitat is the place where a 
population of living organisms resides. A population is a group of living organisms of the same kind living 
in the same place at the same time, such as in a pond.  All of the different populations interact to form 
a community. The community of living things interacts with the non-living world around it to form the 
ecosystem. The habitat must supply the needs of organisms, such as food, water, climate, oxygen, and 
minerals. If the population's needs are not met, it will either move to a better habitat or perish.xxxv 
     
  

CONCEPT BOX:
Earth's Major Land 
Biomes

Biomes are Earth's major 
habitat types. They are 
classified according 
to the predominant 
forms of vegetation that 
they support.

In a desert ecosystem, there are many living and non-living parts of the ecosystem, including: animals 
(such as birds, squirrels, insects and other burrowing animals), plants (such as cacti, grasses, and shrubs), 
soil, water, light, and many microorganisms (such as bacteria and molds) that are barely visible to the 
naked eye.
  
  

An Ecosystem example, http://www.andysalo.com/2010/04/09startup-ecosystems/

An Ecosystem
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Systems & Networks 

Within an ecosystem and among the various ecosystems within an environment, interaction is high. There 
is competition, predation, cooperation, and symbiosis occurring naturally between and among all living 
and non-living elements; each ecosystem uses these processes to maintain a level of balance across all 
systems in its environment or biome. For this reason, scientists have come to view ecosystems as networks 
of individual organisms that are continuously interacting and are interdependent in ways that are virtually 
invisible to most people.

Balance & Feedback Loops

Balance is made possible through nature’s cleverly designed feedback loop. These are “circular 
arrangement[s] of causally connected elements, in which an initial cause propagates around the links of 
the loop, so that each element has an effect on the next, until the last ‘feeds back’ the effect into the 
first element of the cycle.” xxxvi

  

Source: http://kuuvikriver.info/uploads/science/Arctic-warming-feedback-loop.jpg 

Capra, of the Ecoliteracy Center, explains “in an ecosystem, feedback loops tend to bring the system 
back into balance whenever there is a deviation from the norm, due to changing environmental conditions.  
For example, if an unusually warm summer results in increased growth of algae in a lake, some species 
of fish feeding on these algae may flourish and breed more. Their numbers would increase, which may 
lead them to begin depleting the algae. Once their major source of food is reduced, the fish will start to 
die out. As the fish population drops, the algae will recover and expand again. In this way, the original 
disturbance generates a fluctuation around a feedback loop, which eventually brings the fish/algae 
system back into balance.” xxxvii

   
The feedback loops can be described as the interdependence or interconnectedness that is now at the 
forefront of environmental education and environmental protection discussions. “The feedback phenomenon 
is extremely important for all living systems. Because of feedback, living networks can regulate themselves.  
A community, for example, can regulate itself. It can learn from its mistakes, because the mistakes will 
travel and come back along these feedback loops. So, the community can organize itself and can learn.  
Because of feedback, a community has its own intelligence, its own learning capacity.”xxxvii

   
This described loop is essentially what is happening now in the human ecosystem; whereby our mistakes 
are resulting in the destruction and loss of forests and the rapid spread of the world’s deserts. As a global 
community, we need to learn from our ancestors’ mistakes. More than 110 countries have joined in 
efforts to correct the imbalances in ecosystems around the world.

Key Question: What is Biodiversity and how is it Affected    
                       by Desertification?
Biodiversity is life. Short for “biological diversity”, biodiversity refers to all life on Earth. It includes 
everything from microorganisms to towering trees; tiny insects to large mammals; and includes humans.  
It also incorporates whole ecosystems in which organisms live, and the variations within species. Between 
10 and 100 million species are believed to exist; however, only about 1.7 million of these have been 
discovered. The species that comprise Earth’s biodiversity have taken millions of years to evolve to suit 
their particular environment; their relationships with other plants and animals in these conditions similarly 
took millions of years to develop. For them to adapt to new environmental changes could take hundreds 
of years more. And yet, presently, Earth’s careful balance and creatures are being threatened by the 
rapid changes created by humans’ overuse of resources.xxxix

As already discussed, tropical rainforest areas are incredibly rich in diverse species. In deforested and 
desertified areas, the magnitude of soil erosion and the resulting loss of biodiversity and agricultural 
productivity threaten both the ecological and the economic base of many countries.

Key Question: What is the Human Dimension of Biodiversity?
Biodiversity is essential for sustaining ALL life on Earth by keeping a precious balance between all living 
things. For humans, biodiversity helps to improve living standards, alleviate poverty, and preserve 
cultural diversity and identity.

   

Warmer climate
on Earth

Decrease in amount of
snow and ice on Earth

Decrease in Arctic albedo-
dark surface area replaces
bright and white terrain-
thus our Earth absorbs
more radiation from the Sun

Arctic warming feeback loop
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CONCEPT BOX:
Loss of Species in China: Decline of the Inner Mongolian 

Snow Leopard

Once thriving in the isolated mountains of Inner Mongolia, the snow leopard 
became endangered as early as the 1970’s, in part, due to the changing landscape 
which has resulted in loss and fragmentation of their habitat. In 2000, populations 
in China exceeded 2000, but have continued to decline. Snow leopards have not 
only been hunted for fur, medicinal use, and as trophies, but they also face 
competition from encroaching livestock populations that come with farmers 
expanding into their area. Snow Leopards are now “critically endangered” due 
to inadequate protection and an increase in poaching.

Environment

Life is highly interconnected and interwoven; therefore, losing one species affects all other species.  
Humans depend on thousands of microorganisms, plants, and animals to clean the air and water, control 
pests, decompose organic matter, and provide food, shelter, fuel, medicines and fibers. Narrowing the 
range of resources available for use can make us more vulnerable to diseases, pests and changes in the 
environment. Each species benefits from biodiversity as it is important for providing the resources to 
develop and adapt. 

Economy

From the subsistence farmer to the enormous agricultural consortiums producing food, timber, fibers and 
drugs, biodiversity is important for earning an income.  Agriculture is a major industry that employs large 
numbers of people. It also constitutes a large portion of each country’s GDP, and particularly that of 
developing countries. Biodiversity provides the source for cheaper food, and introduces higher earnings 
from better crop yields, returning economic benefits for all farmers- particularly the poor. 

Culture

Traditional communities have many customs that follow the seasons of the year; for example, planting 
and harvesting practices follow the wet and the dry seasons. As well, cultural practices, ceremonies, 
foods, religion and languages develop in harmony with the plants and animals of the area. For many of 
these peoples, an understanding of biodiversity and its connection to the land is an important part of 
life, and plays a large role in forming a community’s identity.xi 

Key Question: What are the main causes of biodiversity loss?
Habitat destruction and fragmentation

Land clearance, deforestation, wetland draining, dam construction, fossil fuel mining, and construction 
all contribute to the destruction of finely-tuned ecosystems, which support a wide variety of plant and 
animal life. Species can be forced to compete with others for shelter and food. This in turn accelerates 
extinction rates and places an increasing number of animals on the endangered species list.

Invasive species

Non-native species, microorganisms, and plants and animals which that are introduced outside of their 
natural range, can change the way ecosystems function. In addition, these species affect the ecosystem’s 
ability to cope with environmental change. Without natural predators, non-native species may reproduce 
rapidly and threaten native species.

Pollution and climate change

Air, soil and water pollution can change habitats and kills species. This is generally a result of industry, 
construction, transportation, and power generation that produce chemical imbalances in the environment. 
The burning of fossil fuels for energy production is leading to increased levels of greenhouse gases in the 
Earth’s atmosphere, changing weather patterns, and increasing global temperatures. Climate change may 
lead us to higher sea levels, threatened coastal environments, and areas rendered too hot and unlivable 
for species that once thrived.

Human demand & behavior

Providing food and shelter for the world’s rapidly increasing population is placing great pressure on the 
natural environment. To feed our now 7 billion people in the world, wetlands are being drained, grasslands 
cleared, forests logged and oceans are being over-fished. Hunting and trade in animal products, 
including illegal poaching, are threatening many species with extinction. And as the population of the 
Earth increases, to a projected 10.1 billion by the year 2100, demand for these resources is continuing to 
rise as well.xIii 

Protecting biodiversity for the future

Many species of wild plants are set to become extinct within the next century. Climate change is already 
imposing huge costs on some communities and ecosystems-all in the name of modern society’s development 
and an increasing consumption of Earth’s natural resources. Conservation of plant diversity helps to 
maintain carbon sinks and ensure options for future plant survival under varying climatic conditions. The 
existence of conservation groups such as Global Strategy for Plant Conservation, with targets to protect 
at least 75% of known threatened plant species and land which sustains them, become even more 
important in light of climate change concerns. As well, shifting scientific efforts to focus-on and save plant 
species has huge potential to combat their extinction. The richness of future biodiversity depends on the 
actions that are taken and what is conserved right now.xIiv    



Unit 5 
Climate Change

Global warming and climate change have been hot topics in the last couple of decades, since people 
have become more aware of the consequences of industrialization and the demands of our modern 
lifestyles. While the overall temperature of the earth’s surface has increased at worrying rates, there are 
many more consequences that accompany it. It is important to arm ourselves with facts on the debate, to 
understand how it is occurring, and how these processes can be stopped.

Global Warming and Climate Change

Global warming is the process in which the sun’s rays of light penetrate the earth’s atmosphere to warm 
the planet, but are then trapped under this invisible layer, because of greenhouse gases (GHG’s) blocking 
them from escaping again; when the hot energy is then reradiated onto us by CO2, it begins heating the 
space around us. This is not to imply that the sun’s rays are bad. Without heat from the sun penetrating the 
atmosphere, our planet would be about -270°C, and completely unfit for living. Even carbon emissions 
that keep the beams inside the earth are not as bad as they are made to seem. It is the problem of 
their rapid release through human activities that the earth cannot keep pace with swapping GHGs, and is 
beginning to suffocate under.xiv 

But global warming is only one element of climate change. Climate change is any long-term weather 
pattern changes in a region or across the globe. This can include cooling, or even regions where the 
weather (i.e. precipitation) is the same, but the overall climate conditions have been altered.

CASE STUDY: CLIMATE CHANGE

See Appendix 5
Explore and try for yourself- how Shanghai American School (Pudong) 

and Rainbow Bridge International Schools - have educated themselves and 
their peers about climate change, 

and how they are taking steps to mitigate this process!
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"People tend to focus on the
here and now. The problem is

that, once global warming 
is something that most people
can feel in the course of their

daily lives, it will be too 
late to prevent much larger, potentially 

catastrophic changes "

- Elizabeth Kolbert, April 2005

A Temperature Increase or Decrease?

Global warming implies that everything warms at equal rates.  Infact this is not true. The Earth has not 
only been seeing a rise in the overall surface temperature, “el Nino”, but has also been accompanied by 
“el Nina”, or cooling, in several parts.  Atmosphere circulation and Earth systems are affected so that as 
some areas heat-up, factors such as precipitation and water flows will bring colder temperatures to other 
regions.  This can be seen in the case of Norway.  While the country is very far north, equal in latitude to 
Siberia and Alaska, it is much more temperate because of the Gulf Stream flowing beside it, bringing warm 
water currents to heat the region.   If global warming were to melt the Arctic icecaps into the Gulf Stream, 
it could potentially overflow with ice-cold water, bringing extreme freezing and unlivable conditions to this 
highly developed nation. 

~



Already the globe is seeing problems with these melting Polar Regions. By some estimates, Tuvalu- a small 
island in the Pacific- and other low-lying countries could disappear within 50 years, as global warming, and 
the melting ice at both the North and South Poles are contributing to the rising sea levels.  The threat of a 
sea level rise is also a concern for China, as the average elevation of Shanghai is only approximately four 
metres above sea level. 

Natural Carbon Emissions

Humans are not the only ones responsible for the emissions of greenhouse gases such as carbon dioxide.  
These also occur naturally on Earth through plant and animal decay, animal excrement, plant respiration, 
forest fires, volcanoes, and more. The land and the sea actually hold much more carbon dioxide than 
human activities do. However, these emissions are done through a much slower process, and are generally 
able to be absorbed back into nature again through natural carbon sinks.xivii  

Human Carbon Emissions

Humans contribute excess amounts of GHG’s to the environment - the worst offender being carbon 
dioxide-at rapid paces. For the past few centuries, since the Industrial Revolution, we have been using 
more energy to mine the Earth’s precious resources (which in turn decreases the amount of carbon sinks 
available), and have been trying to support a growing population ever since societies have stopped and 
cultivated on one land.  While not the biggest out - put of carbon dioxide, humans are adding extra gases 
to the atmosphere, only 40% of which is being reabsorbed by the Earth; the leftover is trapped on Earth. 
These emissions are coming from large multinational producers, large and small-scale agriculture and 
deforestation practices, transportation, heating and cooling, electricity, and more. Nearly anything that 
we do to create energy currently burns fossil fuels and releases CO2 into the atmosphere.

      
  

Biggest Offenders

Pollution is not equal across all people or even all countries.  Richer countries tend to pollute more than 
poorer ones, and rich people tend to pollute more than poorer people. This is generally due to 
affordable energy usage.  Within countries, energy usage per person is often at an imbalance; those who 
have more money can afford to purchase more items which consume energy during their production (ex. 
buying new books v. borrowing from a library), and products that will continue to use more energy in the 
future (ex. a car). Population density is also a factor that should be taken into account. While Australia’s 
CO2 emissions are relatively low in the world, ranking 15th in total emissions, their energy usage per 
capita is much higher, ranking 1st, above the United States and Canada. Similarly, while China now has the 
greatest overall CO2 emissions, its per capita usage is 15th out of the twenty largest polluters; each Chinese 
person produces only one quarter of the emissions his or her American counterpart is emitting.xiviii 
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http://www.newscientist.com/data/images/
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CONCEPT BOX:
Top 20 CO2 Polluting Countries (2008)

Picture of Tuvalu: http://uk.reuters.com
/article/2007/09/13/environment

-tuvalu-dc-idUKSEO11194920070913 
(Tuvalu about to disappear into the ocean)

Source: http://www.ucsusa.org/global_warming/science_and_impacts/science/each-countrys-share-of-co2.html
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Green House Gases in China

China is currently the world’s top emitter of carbon dioxide, with 20% more emissions than the United 
States. However, with its rapid growth and emphasis on production, this statistic is set to increase to 
almost 50% by the year 2015.xIix  The government has acknowledged its status in world emissions, and has 
set the new 5-year plan to cut the amount of carbon emitted per unit of GDP by 17% by this time. Each 
province or SAR has been given individual targets to match its situation, with higher-industry areas 
needing to reach bigger cuts.  To balance this, the country’s plan is to increase non-fossil fuels to 11.4%, 
as well a setting up carbon-sharing plans between regions.  Each with a quota of carbon emissions, those 
who use less can sell or trade their extra allowances to those who use more.  

Global Efforts

China is also a patron of global initiatives to reduce green house emissions. With the Kyoto Protocol, the 
only internationally legally binding environmental legislation, the Clean Development Mechanism (CDM) 
has been introduced as a way to gain “carbon credits”.  In attempting to reduce overall global emissions, 
these credits can be obtained by countries to negate their actual pollution emissions. The credits are 
received through projects which demonstrate environmental benefits - often creating carbon sinks (such 
as forests) to neutralize CO2 emissions. However, even though there are 191 participating nations involved 
in the Kyoto Protocol, three quarters of these carbon credits were going to only four countries in 2009: 
China, India, Brazil, and Mexico.Ii  

Individually Reducing Carbon

Lots of individuals taking small actions can lead to large collective change! One way to measure the 
impact our activities have on our environment, especially in regards to climate change, is the concept of 
a “carbon footprint”. It relates to the amount of greenhouse gases produced in our day-to-day lives 
through burning fossil fuels for electricity, heating, transportation, and product consumption. The carbon 
footprint is a measurement, in units of metric tonnes of carbon dioxide, of all greenhouse gases we 
individually produce. As it is widely accepted that atmospheric carbon dioxide has significant implications 
in climate change (i.e. global warming/ global cooling), minimizing carbon footprints of both individuals 
and organizations is important for the future environment. 

The Eco Office / Eco School Program

The Shanghai Roots & Shoots Eco Office Program recognizes that individual practices have an impact on 
the environment. This program helps by identifying opportunities for offices, schools, and homes to 
reduce their carbon footprints through taking part in an energy audit and its recommendations. An 
essential part of the program is the focus on participant’s direct involvement with the process. Eco office 
concentrates on the issue of energy consumption, and searches for new ways to build internal company 
partnerships to work on environmental issues. 

After the audit, changes in environmental practices are recommended through the Eco Office report, 
emplyee-led environmental education workshops, and finally through a comparative system of re-audits 
and reporting. Once the report is delivered, the Eco Office Program challenges audit participants to take 
meaningful steps to reduce their environmental footprint by way of their everyday work, school, and 
home practices.

By partnering with Environmental Resources Management (ERM), an independent third-party organization 
that specializes in providing professional environmental consulting, Roots & Shoots Eco Office audits 
provide professional and rigorous audit materials and technical training to schools, businesses and 
community organizations.  

The positive effects of the Eco Office Program can be seen in the results of audits conducted in 2010: 51 
participating companies were found to have achieved a combined carbon footprint reduction of over 
1,486,000 kg of CO2 and a reduction of 2,878,000 pieces of paper.

The success of the Eco Office program led to a school-focused expansion program. The Eco School 
program started in 2007 with a goal of meeting the new student interest in personal involvement with 
audits in their own schools. As of June 2012, Shanghai Roots & Shoots has trained over 5,000 students 
from 132 high schools and universities, and conducted environmental audits in 188 company offices.

CONCEPT BOX:
Effectiveness of the Kyoto Protocol

1997 - The Kyoto Protocol officially became the first and only piece of internationally 
binding legislation for the environment. Its overall goals are to reduce greenhouse 
gas emissions that cause climate change. To do this, it has set country-specific 
targets for all participants, and offers market exchange of emissions, as well as 
carbon credits through two accrediting organizations. 38 countries of all 
participating United Nations, have committed to capping and reducing their 
greenhouse gas emissions (GHG’s). The aim is for the world’s top developed 
countries to jointly reduce the world’s GHG’s by 5% below the world’s 1990 levels, 
by the year 2012. For many countries, this started out as a 5-10% reduction of 
their individual emissions - but has since grown. While this agreement was 
ratified by almost all countries, two of the largest players, the United States 
and China were not bound by the rules. America, the second-largest polluter, 
abstained from ratifying the treaty; and China was absolved from committing to 
reductions because of their low pre-20th century greenhouse gas contributions.  
This has led many to questioning the effectiveness of the protocol. More recently 
at the end of 2011, Canada, one of the world’s leading economies and 
producers of natural resources, pulled out of the Kyoto Protocol. Far behind 
their emissions reductions, the country quit the agreement just short of paying 
$14 billion in carbon credits. Without penalty, many are now questioning the 
effectiveness of the Protocol to make actual change. Japan and Russia also have 
plans to abstain from renewing the treaty, which has seen GHG’s around the 
world increase rather than decrease over the past decade. With the end of the 
protocol insight at the end of the year, only Europe is championing stricter global 
laws and a reworking of the plan for another GHG reduction term. Everyone 
else is looking to plan for themselves.

Source: (http://www.guardian.co.uk/environment/2011/mar/11/kyoto-protocol
http://www.climatechange.gov.au/government/initiatives/kyoto.aspx) 



76

CONCEPT BOX:
Shanghai American School 

Goes Carbon Neutral

At Shanghai American School (SAS) in China, students, faculty and staff are 
well-versed in the concept of the “carbon footprint” and their impact on the 
environment. Since 2009, Shanghai’s largest international school has been 
making efforts to reduce and off-set their school’s carbon emissions from all 
school sponsored air travel. For every mile traveled, SAS Roots & Shoots students 
calculate the number of trees that would need to be planted in order to off-set 
all of the air travel. The school has donated nearly 20,000 trees to be planted 
by the MTP China as of the 2012 planting year. Students and staff have recognized 
that, as an educational institution with activities across Asia, SAS leaves a 
significant carbon footprint due to air travel alone. To help mitigate this problem, 
the cost of planting trees is incorporated into all school-sponsored trips for 
sports, class trips, extra-curricular activities as well as all faculty professional 
development. These trees will be planted in Inner Mongolia by SAS students as 
part of the Roots & Shoots Million Tree Project.  Dr. Jane Goodall, in recognition 
of their commitment to the environment, presented SAS with three awards 
during a visit to Shanghai in October 2010. By adopting a carbon-neutral travel 
policy as a school, SAS is making a strong statement and challenging other 
schools to follow its lead.

 “We envision a greener school policy that helps prepare us to be better global 
citizens,” said the students in their proposal. “If students are to protect and 
advocate for local and global environmental change and engage responsibly in 
the world's problems, we feel that committing to go carbon neutral is not an act 
of kindness, but rather a RESPONSIBILITY.”

Photos: http://www.yupoo.com/photos/mtpchina/85483153/ (IMG_6872) (SAS Puxi and Pudong participants 
join group photo, planting trip April 2012)

The Future  of our Climates

The future of Earth’s climate is fairly unknown. Because elements react in different ways, and sometimes 
unexpectedly, there is still a lot of room for scientific exploration and education as to the exact effects 
our greenhouse emissions will have on the planet in the next fifty to one hundred years.  However, the 
fact that climate change is occurring worldwide is undisputable. Some of the main forecasted events 
include: temperature rise, sea level rise, increased precipitation, less snow and ice coverage, and higher 
acidity in our oceans.  The results of these on the human and animal populations will be various, but will 
certainly impact our food supply, health, and standards of living. Even if levels of CO2 were to stop at 
current (2012) rates, the earth would still warm as the Oceans absorb and store much more energy, and 
will continue to emit this heat for decades. The winter of 2011-12 has seen many warm places receiving 
snow, many cold places recording their warmest winter yet, and many more deaths in Europe because of 
unexpectedly heavy snow and ice storms. Climate change is coming; the time to take responsibility and 
act is now.  



Unit 6
Our Future Environment
& Sustainable Development

In light of what is known about desertification and deforestation, many experts agree that the world is 
currently facing a major turning point, and that the choices made now will determine the fate of the 
future environment and all of its inhabitants. This view is reflected in recent developments in the 
forestry industry and in other sectors of development, as people across the world search for more 
sustainable ways of life.

Forest Sustainability

The knowledge that forests are a crucial element for life on Earth, and are under great pressure from a 
growing human population, has revamped agricultural practices by emphasizing the necessity of 
sustainable forest management. This kind of forest management is a recent development that involves 
the careful planning of the growth and care of forests to ensure the long term survival of the forest. It is 
developed in line with the newly popular concept of sustainable development: development that meets 
the needs of the present without compromising the ability of future generations to meet their own needs. 

It takes three interconnecting and interrelated elements, or spheres of sustainability, into account: 
environmental protection, social well-being, and economic prosperity. These three ideals must be 
integrated into decision-making and actions that affect forests, while taking into account future and 
present needs.Iii

  
The ultimate goal and ability of forest sustainability involves a balance of all three spheres, as indicated 
by the shaded area in the middle:

78

"Relationships among
the creatures on Earth

have dictated the course
of history and of fate. . ."

- Wolf Totem, Rong, J

source: http://www.sustainability.ku.edu/sustainability.shtml

The Elements of Forest Sustainability

Social

Sustainable

EconomicEnvironmental
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CASE STUDY: 
Our Future Environment and Sustainable Development. 

See Appendix 6

Learn how SMIC Private School creatively informed themselves
and took action to help the future environment

CONCEPT BOX:
Environmental Protection - The Case

of the Redwood Giants

In the northwestern part of the United States, where giant Sequoia trees grow 
as tall as 90 meters (300 feet) high, forest sustainability has prevailed in the 
hundred-year battle to keep these antique treasures alive. The ancient redwood 
forests along the California coast in the United States were nearly leveled to 
extinction with the rise of the timber industry. The industry aimed to take 
advantage of “Sequoia Gold”, the “reddish, straight-grained, rot-resistant wood” 
that was in high-demand by consumers in the 1850’s. To meet the growing demand 
for timber to build houses for the expanding cities in the area, loggers felled 
and were sawing more than 0.3 billion board meters (1 billion board feet) of 
lumber per year by the 1950’s, and continued at this rate until the 1970’s. 
Today, less than 5% of the roughly 0.8 million hectares (2 million acres) of virgin 
forest are left.  

Forestry experts are learning how to clone the hardiest redwoods—the oldest 
and tallest—to plant and re-populate the forest for the future survival and growth 
of this ancient natural wonder. Doing this ensures the protection of present and 
future habitats of thousands of plant and animal species, including the population 
of the Northern Spotted Owl, which was nearly driven to extinction in the last 
century by logging.  

Sustainable forestry and conservation practices are making great strides in the 
redwood forests today.  Although there are fewer than 5% of “old growth” (trees 
that are hundreds or even thousands of years old) trees remaining, there are already 
0.6 million hectares (1.5 million acres) of second-growth or third-growth (more 
recent growths) redwoods populating the range. Nearly 20% (about 115,000 hectares) 
of this and 80% of all large trees (old growth and second-growth) are protected 
by law and private programs.Iiii

  

Environmental Protection through Sustainable Forestry Practices

Healthy trees come from healthy seedlings. Forestry experts have developed many sophisticated 
technologies to ensure that much care is taken at every stage. This includes seed extraction, soil preparation, 
seed planting, growing, packaging, and transportation to produce strong seedlings which will grow into 
hardy trees, more resistant to nature’s changing forces.  

Image:  http://en.wikipedia.org/wiki/File:Redwood_National_Park,_fog_in_the_forest.jpg 
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CONCEPT BOX:
Case Study of Improved Tree Farming

Starker Forests Inc., a fourth generation family-run business located in central 
Oregon in the U.S.A., is a 32,000 hectare (80,000 acres) managed tree farm 
that understands the value and role of sustainable forestry management in the 
agriculture industry. They plant the trees, maintain the plantations, thin the 
stands, and hire contractors to harvest the trees. They manage the forest 
throughout its entire life cycle for multiple values and uses, growing a variety 
of trees that includes the predominate native species Douglas-fir, and others such 
as western red cedar, western hemlock, noble fir, ponderosa pine, and cottonwood.
 
Every harvest is immediately followed by replanting. The replanting is done by 
hand with shovels and three-year-old Douglas-fir saplings grown at a seedling 
nursery. Depending on the terrain, one person can plant as many as 900 seedlings 
per day.

While trees are growing, thinning ensures that smaller, thinner and weaker 
trees in the forest are taken out, leaving more available resources (light, water, 
and nutrients) for the stronger and taller saplings to thrive. Farmers can generate 
revenue earlier by using the thinned trees to make products, rather than waiting 
and clearcutting them when they grow old; this also prevents the spread of 
infested trees, and minimizes the potential for forest fires.

Depending on the specific product demand, these second-growth trees are 
harvested either earlier or later in their life cycle, which ranges anywhere from 
25-80 years. Approximately 300,000 seedlings are planted each year on newly 
harvested ground (within one year of harvest). Areas of approximately 16 hectares (40 
acres) of land are clearcut at a time. Almost immediately thereafter, subcontracted 
planters replant the felled tracts. Clearcutting is rotated so that no land areas 
are consistently barren. Old stumps that cannot be uprooted eventually decompose 
and add to the organic matter in the soil, while remaining debris is gathered 
into piles to be burned at these clearcut sites.

(Source: www.starkerforests.com)

Forest Sustainability in China

In China, forestry has also undergone a significant transition in recent years.  Whereas the country’s 
forestry was mainly focused on timber production between the 1950’s and 1970’s, China is on the path 
towards a more sustainable view of forest lands. 
 
Its past patterns of over-use have led to rapid deforestation, desertification, and the shrinkage of arable 
land, and have now led the Chinese government to address its ecological development with a “Six Key 
Programs” initiative. China’s ecological goals include:

1. Protection of Natural Forest Resources

2. Shelterbelt Development

3. Conversion of Farmland to Forests and Pastures

4. Sand Control

5. Protection of Wildlife

6. Development of ForestsIiv 

Roots & Shoots MTP Project: Reforestation & Afforestation

A high rate of successful tree planting and tree survival can make many positive impacts.  In Kulun Qi, 
the impact of reforestation/afforestation can help in the following ways:

Maintaining the trees
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    Slow or potentially halt desertification in the area. 

    Improve the livelihood of the local population by encouraging them to grow trees in a new and 
    innovative way. 

    Improve the tree seedling nursery techniques to supply better tree cuttings for all planters in the area. 

    Help local students understand the benefit of trees and the sustainable benefit of agro-forestry in the 
    area.

    Change the way that China looks at large-scale forestry; and to show forestry professionals a new 
    method that can provide both trees and poverty alleviation while countering global warming.

Since 2007, Roots & Shoots and the Million Tree Project has been a part of local and national forest 
sustainability efforts. These projects cooperate with the local government to provide funds and technical 
instruction for tree planting in the contracted lands of local residents in Kulun Banner in Inner Mongolia.  
In keeping with these efforts, the overall plan aims to cover all three spheres of forest sustainability: 
environmental protection, economic prosperity, and social well-being of the local people.

Reforestation

As one of many areas in northern China that suffers from severe desertification following decades of 
agricultural over-use, the land in Kulun Qi had been void of trees and plant life for years. Thanks to the 
MTP, where there once was nothing but dirt and sand, there are now hectares and hectares of trees and 
other smaller plant life. With an 85% survival rate; 1 million trees (2012 data) are proof that the project 
has succeeded in reclaiming desert land. 

Economic Prosperity and Social Well-Being

The agroforestry, both cultivating and conserving, component of the MTP China will help to address the 
secondary effects of desertification and deforestation in Kulun Qi. To help alleviate poverty in the area, 
the project encourages local farmers to grow crops along with planting trees. The MTP works with local 
farmers to plant the seedlings, and gives them an option to plant crops such as corn, melon, and other 
vegetables in-between the rows of trees. Farmers can begin earning an income from the crops they grow 
while the young trees flourish.  Eventually, in 15 to 20 years time, as the forest matures, the residents 
can both cultivate crops on their lands, and apply for approval to sell mature trees for profit.

To ensure ecological protection of the forest, it is required by law, during the cooperation period that 
farmers must promise to replant the trees before cutting them down. By maintaining forest growth, the 
MTP is making efforts to gradually change the local practice of over-pasturing, into the practice of 
planting crops on formerly desertified and sterile land. This new method transforms the entire 
environment for the better while also helping to improve the local economy.

Positive progress

As desertification has already affected 110 countries, the international community has developed other 
efforts to improve and protect our present and future environment. Many formal governmentand 
institutional programs focus on forest sustainability goals, as this seems to be the most practical solution 
to our large-scale, damaging deforestation practices. Through efforts such as fighting for and cloning the 
redwood forests, and the “Six-Key Programs” in China, deforestation  rates have slowed slightly in recent 
years. However, economic realities in today’s growing and changing international marketplace make it 
difficult to make huge gains.  

While there are workable solutions to carefully manage forest resources, and the number of new tree 
plantations is growing each year, their total comprises just a small fraction of the Earth’s forested land. 
 
As a global community, we have yet to discover a comprehensive answer to desertification. "This is a 
problem that all of society created and will require all of society to fix, including government, businesses 
and ordinary people,” said Hu Yuegao, director of the China Center for Management and Prevention of 
Desertification and a professor at China Agricultural University.

Photography: Jonah Kessel
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CONCEPT BOX:
Will China be Able to Turn Back the Clock?

 “Chinese officials worry that expanding deserts could 
threaten crops and livelihoods”

Liu Tuo, a senior Chinese official leading the effort to tackle China’s desertification 
problem said it will take 300 years to turn back China's advancing deserts at the 
current rate of progress. The process is often caused by overgrazing and other 
unsuitable farming techniques.  

Authorities worry that expanding deserts could put crops and water supplies in 
the world's second largest economy at risk. "There is about 1.73 million square 
kilometers (173 hectares or 0.67 million square miles) of desertified land in 
China, and about 530,000 square kilometers of that can be treated," he said. "At our 
present rate of treating 1,717 square kilometers a year, I've just calculated we'll 
need 300 years." He also warned that global warming could exacerbate the problem 
by causing drought. Most of the desertification in China happens on the fringes 
of the Gobi Desert, which lies in the west of the country. 
 
(Source: Jan.4, 2011, Patience, Martin, BBC News Beijing “China Official Warns of 300-year Desertification 
Fight” http://www.bbc.co.uk/news/world-asia-pacific-12112518)

Monitoring Biodiversity

Various groups gather information about the number of species, and the health of both the land and sea 
environments to provide a base for the protection of biodiversity. The International Union for 
Conservation of Nature and Natural Resources’ Red List of Threatened Species identifies species most in 
need of conservation attention if global extinction rates are to be reduced. It also provides a global 
index of the state of change of biodiversity. Some monitoring mechanisms such as The Seafood Watch, 
published by the Monterey Bay Aquarium in the state of California in the U.S. offer online downloadable 
pocket guides that advise sustainable choices for seafood consumption.  

Check out: http://www.montereybayaquarium.org/cr/cr_seafoodwatch/sfw_consumers.aspx?c=ln)

How Individuals Can Make a Difference  

Awareness

There are many things individuals can do to help alleviate the effects of desertification and deforestation.  
As Jane Goodall says, each individual action makes a difference; being informed of global environmental 
problems helps people make better decisions which directly and indirectly affect the environment. You 
can learn more about issues that are of interest to you by joining local, national or international 
organizations (such as Roots & Shoots) that are actively working to make positive change. Wherever we 
are in the world, our daily decisions have an effect on our environment and our natural resources.  With 
the knowledge of the damage that desertification can have on our precious forests and environment, we 
can make better-informed decisions in our daily lives.  

Communication

Accessing this knowledge to spread to others is the next step. When many individuals are aware of the 
problems, each individual action can lead to a major movement. Learning to use technology to spread 
awareness by means of grassroots and social networking can be just one small step that you can take.  

See Appendixes 1-6 for tips on how you can make personal changes- including actions around the home, your 
community, and a step-by-step on tree planting!

Protecting Forest Biodiversity

The United Nations declared 2011 as the International Year of Forests (Forests 2011), and forests were 
the theme of the International Day for Biological Diversity on May 22, 2011. The United Nations Forum on 
Forests (UNFF) and the Convention on Biological Diversity (CBD) are working together to highlight the 
importance of forest biodiversity to humankind by spreading awareness and inspiring positive action 
towards the protection of the world’s most precious natural resources.  

Many countries have set aside areas, land and sea, as special protection zones. A recent summary of 
global implementation of the “Programme of Work” found that since 2004, nearly 6,000 new protected 
areas have been established, covering more than 60 million hectares. There are now about 130,000 
protected areas, covering nearly 13% of the world’s terrestrial surface, and over 6% of territorial marine 
areas. Indonesia, for example, has declared seven new marine protected areas covering 900,000 hectares, 
which makes up 45 % of the region’s shallow water ecosystems.ivi 
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CONCEPT BOX:
How Much Carbon Can One Tree Take?

Trees help take carbon dioxide out of the atmosphere, but do you know how much 
carbon that tree in your front yard is storing in its roots and branches?  The Tree 
Carbon Calculator, an online tool, can take all the guessing out of estimating the 
amount of carbon sequestered by trees. It combines measurements and estimates 
of carbon sequestration of thousands of types of trees into one easy-to-access 
site. This makes it easy for you to research the carbon benefit of your tree. All you 
need to plug into the online tool is three pieces of information about your tree:

1) The climate region in which you live; 

2) The species of tree; and 

3) Its size or age.

The calculator then estimates how much carbon dioxide has been stored in the 
tree over the past year, as well as over its entire lifetime. A big, large oak tree, 
for example, stores thousands of kilograms of carbon throughout its life, whereas 
a small crab apple tree will store less. Each poplar tree, which is planted in Inner 
Mongolia as part of the MTP, will sequester 250 kilograms of carbon over a ten-
year lifespan.

The Tree Carbon Calculator can also estimate the benefits associated with different 
types of tree species, and account for different planting location variables, such 
as proximity to buildings. There are many factors to consider in determining how 
much carbon a tree can store: the type of tree, how healthy it is, how fast it’s 
growing, how large it will grow, and how long it will live. 
 
If there is already a tree that shades and cools your house, a few more pieces of 
information could tell you how much energy the tree is saving you. Such savings 
may mean fewer greenhouse gas emissions from power plants, more personal 
savings and benefits for you, and more benefits for Earth’s atmosphere.  

To learn more about urban forests and carbon sequestration, download the Tree Carbon 

Calculator from the following website:

http://www.fs.fed.us/ccrc/topics/urban-forests/ctcc/.

(Source: Lindsay Patterson - http://earthsky.org/earth/greg-mcphersons-tree-carbon-calculator

Conclusion

In the end, a tree can indeed make a difference, as we have seen throughout these discussions on 
desertification and deforestation.  We have discussed all of the systems that can be negatively affected 
when trees are cut down without replanting - our soil, our water, our climate, our biodiversity, and our 
ecological balance on Earth. Unfortunately, there has not been much progress made in the formal efforts 
to combat these two problems that are threatening the future health of our planet.  

With more awareness and cooperation among the international communities, and with grassroots 
movements, we can and must make efforts to maintain a healthy balance between our needs and a level 
of development that will not compromise the environment. Together, we can unite in our efforts to 
improve the present and future health of the planet.  Every individual does, really, matter.

Dr. Robin Pose and MTP  staff in Kulun



"The best time to plant 
a tree was 20 years ago.

The next best time is
NOW!"

- Shanghai Roots & Shoots
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Section 3: Lessons & Activities
The lessons and activities that follow are meant to enhance and expand the student's understanding of 
the information presented in the first part of the learning guide

Lesson # 1   
Grade Level: Primary, Middle School & High School

How People Use Forests

Subject Areas: Science, History; Geography; Anthropology

Estimated Time: Article Reading: 10 minutes; Discussion: 15 minutes; Total: 25 minutes.

Concepts: 
    Sustainable development  
    Raw materials
    The diverse use of trees across all societies

Objectives:
Upon completing the lesson, students will be able to: 
    Identify the importance of trees, and the many varying ways humans rely on their products and 
    services. 
    
    Connect the idea of deforestation and development to their consequences.

Materials:
    Internet access OR hard-copy article print-outs

Procedure:
Teacher/Students will: discuss and explore the various ways people use forests around the world after 
reading the article from the following link: 
http://www.plt.org/stuff/contentmgr/files/1/0f5f5f6f5b4a5c91e09366480bfee004/files/act_5_how_people_use_forests.pdf 

Students then brainstorm, discuss, and describe the various ways people use forests in their own community 
and country. 
 
Applied Question:
What would happen if the forests in your area were taken away? Or forests in Africa?
What are the consequences of deforestation on the different ways we use trees?

Extension Activities:
Country/area-specific research and presentations on the uses of trees by student groups (ex. timber, 
paper, cinnamon, etc. research and display)

Web Resources Used:

http://www.plt.org/stuff/contentmgr/files/1/0f5f5f6f5b4a5c91e09366480bfee004/files/act_5_how_people_use_forests.pdf 
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Lesson # 2   
Grade Level: Kindergarten- Grade 5

Befriending a Forest

Subject Areas: Science, Art 

Estimated Time: Each activity 20 minutes-50 minute class 

Concepts: 
    The roles of trees and forests
    Forestry Stewardship

Objectives: 
Upon completing the lesson, students will be able to: 
    Identify the importance of trees, and how different animals and humans use them
    Be able to identify different ways to help protect trees

Materials:
Activity 1: 
    Decorations
    Tree snacks
    Environmental presents (a bug, dirt, etc.)

Activity 2: 
    Large sheet paper
    Marker
    Construction paper and scissors
    Sticky tack or glue

Activity 3
    A tree

Activity 4
    Blindfolds (one for each 1-2 students)
    A forest
    Paper and pencil (per child)
    Computer with printer

Activity 5
    A forest

Procedure:
K-3
Activity 1
Happy Birthday, Tree

Teacher explains to the children how trees are a vital component of the environment. Talk about how they 
support life by providing a home for many animals and birds and air for people to breathe. Celebrate the 
social partnership we all have with trees by hosting a birthday party for a tree on Arbor Day. Consider having 
the children make “tree snacks” for the party or bring in presents to give to the tree (for example, a small 
box of dirt, a container of water, or a bug).

Activity 2
Thank You, Tree

The teacher draws a large picture of a tree with branches but no leaves. Have the children think of all 
the good things trees do, such as provide homes and food for animals, provide food and shade for people, 
and so on. Cut out construction paper leaves. Have the children draw pictures on each leaf showing the 
good things trees do. Attach the leaves to the tree on an ongoing basis as the children come up with new ideas.

Activity 3
Points of View

The teacher and students stand around a tree. The teacher asks, “If the following people or objects 
were looking at this tree, what would they say about it?” List a lumberjack, a hiker, a bird, a squirrel, a 
poet, an ant, an artist, a forest ranger, a man who builds houses, and so on.

K-5
Activity 4
Adopt-a-Tree

As a class or as individuals, select a tree to adopt. Have each child take a “blindfold walk” of the tree 
and explore it by touch and smell. Have the children visit their tree for a few moments each month 
alone, if possible. If it is a class adopted tree, visit it in silence so that each child can make his or her 
own observations. In the classroom, hang pictures of each adopted tree in one location as close to each 
other as possible. Explain that a forest is a group of trees living in one place. Help the children 
understand the differences among trees by having them interview someone else's tree with each child 
answering questions for his or her tree. Publish a classroom “newspaper” filled with the exclusive 
interviews.

Activity 5
Gifts

The teacher talks with children about the role of trees in the environment. Have them list the things 
trees provide—food, shelter, shade, beauty, oxygen, and so on. Lead the children in a discussion of how 
these special “gifts” affect the way we live. To close the discussion, ask the children the following 
questions: “If you could take one gift back home from the woods to give to someone, what would you 
take and why?” and, “If you could give one gift to the woods, what would you give and why?

Grades 4-5
Activity 6
Wasting Paper

For one week, ask students to save all waste paper generated by class activities. Assign groups to separate 
the papers into two stacks each day: one for paper that has been completely used, and the other for 
paper that could be used again for some purpose. At the end of the week, compare the amount of paper 
in the stacks and lead a class discussion on wasting paper. Give each group some of the reusable paper, 
pencils, and one of these articles: a grocery bag, shoe box, magazine, gift wrap paper, Christmas card, 
newspaper, lunch sack, and milk carton. Ask each group to list on the paper all the ways they can think 
of to reuse the article. After 10 minutes share the ideas. Act on the suggestions you and the students 
consider most worthwhile.



Activity 7 
Green Pledges

Teacher has the children discuss how trees help the environment. Divide them into small groups. Have 
each group list ways people can protect and preserve trees. From the list, ask each group to develop a 
“Green Pledge” of actions they can commit to that will help save trees. Read each group’s results as the 
children in that group officially take the pledge. Create and issue pledge certificates.

Web Resources Used:
Lesson directly from: Trees for the Future, PP&L, Inc., 1998

Also see: 
http://ecosystems.psu.edu/youth/sftrc/lesson-plans/lesson-plan-pdfs/forest-steward-app1; helps young children identify different 
parts of a tree, what they need to live, and who they are used by.

Lesson # 3   
Grade Level: Primary, Middle School & High School (see adapted activity)

What Does "One Million" Look like?

Subject Areas: 
Science, Math, Social Studies (if doing higher learning)

Estimated Time: 
15 minutes (Documentary: 1h 24min)

Concepts: 
    1,000,000
    Capacity

Objectives:
Upon completing the lesson, students will be able to:
    Understand and imagine the significance of 1,000,000 as a quantity

Materials:
    Picture print-outs
    Documentary Movie “6 Million Paper Clips” (optional)
    TV or projector (optional with video)
    1,000,000 same-objects

Procedure:
Keeping the answers from students, the teacher asks students how big/long each of these things would 
be in a quantity of 1,000,000. For small children, relate it to guessing the amount of jellybeans in a jar.
*Note, do not reveal the amounts highlighted; let students guess first.

Teachers use visuals to then show the following sizes/amounts:
a)  The clear plastic case (picture at right) is about the size of a refrigerator and holds a million pennies.

b)  One million sheets of paper stacked on top of each other would rise 375 feet tall-about the size of the 
     37-story Daily News Building.

Adapting to higher levels:
1. Watch 6 Million Paper Clips: This documentary follows a school that collected 6,000,000 paper clips to 
    learn about the Holocaust, and how little things add up to big results.

2. Collect one million of something!  As a class try yogurt containers, popsicle sticks, or other 
    commonly used and wasted materials.

3. Create a game, pieces of artwork, or take them all to a recycling plant so kids can see what new  
    products can be made.

Web Resources Used: http://www.rottentomatoes.com/m/paperclips/
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c) One million people holding hands in a line would stretch 1600 kilometers (1000 miles), or from
    New York to Florida.

d) One million ants lined up head to end, assuming that each ant was 3mm long, would stretch 3 
    kilometers (1.86 miles) long.

Photo: http://www.kmoser.com/onemillionpennies/ 



Lesson # 4   
Grade Level: Middle School

Times & Cycles - Dendrochronology

Subject Areas: 
Science, Social Studies 

Estimated Time: 
    Preparing paper trip samples: 15 minutes
    Lesson background: 20 minutes
    Student activity: 45 minutes
    Class discussion: 20 minutes

Concepts:
    Tree growth patterns and physical resource requirements
    Environmental impacts on trees
    Regeneration of natural resources
    Climate change and weather pattern mapping

Objectives:
Upon completing the lesson, students will be able to:
    Understand that data for past climate change can be gathered from sources beyond long-term 
    weather observations. 

    Recognize the direct impact of climate on annual tree growth patterns. 

    Use collection of evidence, logical reasoning, and application to create hypotheses and explanations 
    for findings

Materials:
    Per student: a set of paper strips pre-marked with ring patterns. 
    Use the graphic on the next page to print a copy for each student group - make sure the graphic 
    encompasses the full sheet of paper. Cut the paper strips apart and (if you want to make them 
    sturdier) glue them onto light cardboard or sturdy paper (file folders would work well too). For a 
    more realistic sample 'core' you may want to consider using straws or wood dowels. Be aware that   
    the preparation time will be much longer and more tedious.

    Transparent tape
    
    A worksheet

Procedure: 

Overview: 
Students will align all four samples so that the patterns match. Then they'll determine the year when 
each tree was cut and when it began to grow. They'll count all of the rings from the oldest samples as 
they are aligned with the younger samples to determine the total amount of time represented by the 
rings. They should count aligned rings that appear on several samples only once.

You may want to tell the students that the pith (central layer) and bark are not counted in determining 
the age of a sample. The youngest ring is closest to the bark and the oldest ring is closest to the pith.

Activity:
Teacher explains background helpfulness of trees as weather recorders to the class: 

Trees contain some of nature's most accurate evidence of the past. Their growth layers, appearing as 
rings in the cross section of the tree trunk, record evidence of floods, droughts, insect attacks, lightning 
strikes, and even earthquakes.

Each year, a tree adds to its girth, the new growth being called a tree ring. Tree growth depends upon 
local conditions such as water availability. Because the amount of water available to the tree varies from 
year to year, scientists can use tree-ring patterns to reconstruct regional patterns of drought and 
climatic change. This field of study, known as dendrochronology, was begun in the early 1900s by an 
American astronomer named Andrew Ellicott Douglass.

Sourced directly from: http://www.ucar.edu/learn/1_2_2_11t.htm 

Modified with permission from Global Change: Time and Cycles, Department of the Interior, U.S. Geological Survey, Reston, VA, USA.
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(Source: http://www.ucar.edu/learn/1_2_2_11t.htm- date modification by Shanghai R&S)



A tree ring consists of two layers:

    A light colored layer grows in the spring

    A dark colored layer in late summer

During wet, cool years, most trees grow more than during hot dry years, and the rings are wider. Drought 
or a severe winter can cause narrower rings. If the rings are a consistent width throughout the tree, the 
climate was the same year after year. By counting the rings of a tree, we can pretty accurately determine 
the age and health of the tree and the growing season of each year.

Modern dendrochronologists seldom cut down a tree to analyze its rings. Instead, core samples are extracted 
using a borer that's screwed into the tree and pulled out, bringing with it a straw-size sample of wood 
about 4 millimeters in diameter. The hole in the tree is then sealed to prevent disease.

Computer analysis and other methods have allowed scientists to better understand certain large-scale 
climatic changes that have occurred in past centuries. These methods also make highly localized analyses 
possible. For example, archaeologists use tree rings to date timber from log cabins and Native American 
pueblos by matching the rings from the cut timbers of homes to rings in very old trees nearby. Matching 
these patterns can show the year a tree was cut, thus revealing the age of a dwelling. 

To investigate the extent, speed, and effects of historical climate changes locally and globally, scientists 
rely on data collected from tree rings, ice cores, pollen samples, and the fossil record. Computers are 
used to detect possible patterns and cycles from these sources. In dendrochronology, large databases 
allow scientists to compare the ring records of many trees, construct maps of former regional climates, 
and reveal when, where, and how quickly the climates changed. These historical records are extremely 
valuable as we struggle to understand the extent and nature of any possible future climate change.

In this activity, students will use pre-marked paper strips to simulate tree-ring core samples. They'll work 
in groups to reconstruct a 50-year climatic history.

Student Involvement
1. Group students in teams of four and distribute the paper strips and student guides.

2. Either write the following information on the blackboard or copy it and hand it out.

Imagine you have core samples from 4 trees:

Sample 1: From a living tree from the Pinetown Forest, July 1993

Sample 2: From a tree from the Pinetown Christmas Tree Farm

Sample 3: From a log found near the main trail in Pinetown Forest

Sample 4: From a barn beam removed from Pinetown Hollow

3. Ask the students to determine the age of each tree (how many years it had been growing) by counting 
the rings. Then have them record their answers on the worksheet. The answers are provided below.
 

4. Ask them to look for patterns in the rings. Once they have discovered a ring pattern, they should line 
    up all the samples. Note that although the patterns in this exercise match well, actual ring patterns 
    vary among tree species.

5. Knowing that Sample 1 was cut in 1993, the students can match the patterns of the other samples and 
    determine when the other trees were cut or cored and when they began to grow. Students should 
    record this information in their notebook or fill in the chart. 

Observations and Questions  

1. Which tree ring represents your birth year?

2. What kind of growing season (good or bad) existed that year in Pinetown? How can you tell?

3. If poor tree growth around Pinetown was mainly caused by drought, which years were probably 
    drought years? How can you tell?

4. Did Pinetown have more years of drought or plentiful rainfall?

Answers
The answers to some of the questions will depend upon the class, for example, when the students were born.

In looking at the climate record as revealed in the tree rings, notice that there is a significant period of 
poor growing conditions in each of the four decades covered by the tree samples. This pattern, which 
can be graphed, is the type of pattern scientists might look for when studying climate change

Assessment Ideas
Ask students the following:
    Why might a climatologist be interested in the tree-ring data from Pinetown? 

    Is it likely to be more important to sample trees in the area that are quite old or ones that are fairly 
    young? Why?

Web resources used: http://www.ucar.edu/learn/1_2_2_11t.htm 
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Sample

1

2

3

4

Age of Tree

31 years

28 years

39 years

28 years

Year Cut or Cored

2001

2009

2007

1992

Year Growth Began

1970

1981

1968

1964
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Lesson # 5 
Grade Level: Kindergarten to High School

Climate Change through Tree Planting

Subject Areas: 
Language Arts, Social Studies, Science

Estimated Time: 
2-3 class periods + homework (depending on how fast students work)
*extension activity is long-term

Concepts:
    Humans value forests for a range of purposes (aesthetic, cultural, ecological, economic, educational 
    and recreational benefits). 

    Management starts with planning.  Foresters prepare forest management plans based on landowner 
    goals and objectives, capabilities of the forest site, and tools available (e.g. planting, harvesting, and 
    using prescribed fire).  

    Citizen responsibility to the environment which sustains human life. This includes making informed 
    decisions about forest resources. 

    Tree canopy functions and their importance (retains stormwater, reduces heat island effects, absorbs 
    pollutants, and provides wildlife habitat)

    Urban forests’ affects on human physical and psychological health. 

    Economic benefits of urban forests (reduced energy use costs, reduced stormwater runoff, and 
    increased property value.

Objectives:
Upon completing the lesson, students will be able to:
    Understand how tree planting is one way to be a good steward of the environment.

    Understand the multiple benefits trees provide, including impacts to climate change and 
    sustainability impacts.

    Implement a tree planting project on the school grounds, school forest, outdoor classroom, and/or in 
    the community.

Materials:
    Whiteboard, flipchart, or smartboard 

    Access to the internet (if using webquest) 

    Tree Planting Design Diagram and Worksheet for each student

Procedure (3 Activities + 1 alternative):
Activity 1: Brainstorm benefits that trees provide

1) The teacher uses a whiteboard, smartboard or flipchart to record responses, and leads a brainstorm 
    of the benefits that trees provide. A wide variety of responses are appropriate, and ideas are included 
    in the “Plants, Trees, Forests” unit of this learning guide. Be sure that students are offering benefits 
    from both urban and rural forests and from three categories: social, economic and environmental 
    benefits. 

2) If needed, prompt students to provide responses related to climate change (e.g. provide shade, 
    reduce energy costs, store carbon, etc).

3) If desired, the teacher provides students with links to websites (listed below) to have them complete 
    a webquest in place of the brainstorm. 

4) Following the webquest, discuss with the students the responses they found to the question: 
    a) What benefits do trees provide?
      www.ecokids.ca/pub/eco_info/topics/climate/tree_planting/why_plant_trees.cfmhttp://www.arborday.org/trees/benefits.cfm

Activity 2: Focus on Climate Change

Following the general discussion on benefits of trees and forests, the discussion will focus on trees’ 
impacts on climate change.

1) Share with students that you are going to explore trees’ connection to climate change. 

2) Share the fact that scientists who study the Earth’s climate believe it is changing. The Earth is     
    becoming warmer than it was since humans have lived on the Earth. Most scientists believe that the 
    warming is caused by human activities such as the burning of fossil fuels. This is due to the role that 
    certain gases play in the greenhouse effect – the trapping of heat within Earth’s atmosphere.

3) Ask students to write down a list of benefits trees provide to fight climate change and how the trees 
    are able to accomplish this. You can provide a chart the students can use to record the responses.

4) After a few minutes, have students share their lists. Discuss their answers as a whole class. 

5) Share with students that, in general, trees help address climate change in two different ways: 
    a) Electricity needed for cooling comes primarily from coal fired power plants. Heat is produced by 
    natural gas or propane. Trees decrease the use of fossil fuel for heating and cooling. By providing 
    shade, serving as wind breaks, and reducing summer temperatures through transpiration of water,   
    trees reduce heating or cooling needs. 

    b) Trees absorb carbon dioxide. Trees use CO2 during photosynthesis to make food and to form the 
    tree’s main structure.

6) Explain to students that, in some cases, the impact that a tree has on climate change is dependent on 
    its location. This is most true for trees that reduce fossil fuel use. To be effective wind breaks, evergreen 
    trees need to be planted nearby and upwind from buildings. Ask students why evergreen trees are the 
    best windbreak trees (they keep their needles all year long and therefore block more wind in the 
    winter than deciduous trees). To be effective shade trees, deciduous trees should be planted on the 
    west, east and south side of the building to provide shade from the summer sun while allowing the 
    winter sun to reach the building. Of course, all living trees absorb carbon dioxide, so the location of 
    trees isn’t as important.

Additional activities and background to support the Focus on Climate Change discussions:
•  Much more background information and activities on climate change can be found in the Wisconsin DNR 
    Climate Change activity guide at http://dnr.wi.gov/eek/teacher/climatechangeguide.htm

•  Further explore the greenhouse effect with the “Greenhouse Effect in Jar” activity from the Franklin 
    Institute at http://sln.fi.edu/tfi/activity/earth/earth-5.html

•  For more information on how photosynthesis works, see the explanation in “Planting Trees in Your 
    Community Forest” publication, page 10 at http://pubs.cas.psu.edu/FreePubs/pdfs/uh125.pdf



Alternate Activity 3: Tree Inventory

1) Instead of using the diagram provided, students create a map and tree inventory of their school 
    ground or neighborhood. Based on the inventory and map, have students recommend locations 
    for tree planting on the school grounds and/or neighborhood.

2) Students complete the Tree Planting Design Worksheet.  Have them record the trees they placed 
    on the diagram by number and explain why they planted each tree in its location.

3) Students share their designs and the reasoning behind where they planted the trees.

Tree Planting Design Worksheet

Name:

Tree Number:

Type of Tree:

Deciduous or Evergreen?

(Other tree species can also be used)

Why was the tree planted where it was?

How will this tree impact climate change?
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•  More information about locating trees to save energy can be found on the Forests Where We Live 
    “Planting Trees around Your Home” page at www.lpb.org/programs/forest/plantguide.htmland the 
    National Arbor Day Foundation’s “How to Plant Trees to Conserve Energy” page at 
    http://www.arborday.org/globalwarming/summerShade.cfm

•  For other considerations on tree planting, utilize the “Planting Trees in Your Community Forest” 
    publication, pages 15–18 at http://pubs.cas.psu.edu/FreePubs/pdfs/uh125.pd

Activity 3: Designing a Tree Planting

Tell the students that they are going to design a tree planting to address climate change.

1) The teacher uses the Tree Planting Design diagram provided (below) to have students work in pairs or 
    small groups to determine where in the community they will plant trees. Have students draw trees on 
    the diagram. Students should use different symbols or drawings to represent deciduous and evergreen 
    trees. Students should also number their trees as they draw them. If large groups of trees are planted, 
    a number can be assigned to the whole group. Students should place at least 5 trees on the diagram.

2) Students complete the Tree Planting Design Worksheet.  They will record the trees they placed on the 
    diagram by number and explain why the planted each tree in its location. 

3) Students share their designs and the reasoning behind where they planted the trees.

Conclusion: Envision the Future

Have the students envision ways their school and community would improve because of tree planting. 
Have the students write a descriptive story set 30 years in the future of their community with the 
addition of a tree planting project. 
a) What do they see? What do they feel? 
b) How do they like being there? 
c) What difference did their tree planting make?

Extension Activities:
Activity 1 extension: For a fun musical connection, you can sing the “Why Plant Trees” song found at: 
http://www.dnr.state.wi.us/forestry/Uf/awareness/arbor_day_pdfs/why-plant-trees.pdf

General extension: Have students conduct a tree planting based on their recommendations. Steps:
1. Present the plan for tree planting to the school administration, community groups, municipal 
    government, Department of Natural Resources foresters, and other stakeholders to get their 
    feedback.

2. Following feedback, order trees from the appropriate place – seedlings can be ordered from public or 
    private nurseries. Landscape trees can be obtained from private nurseries and landscape supply 
    businesses. See http://www.wislf.org 

3. Start planting! Planting support can be provided by R&S or private nursery or landscape supply staff. 

4. Consider inviting local media to share the students work and to help educate the public about the 
    impact trees and forests have on climate change. If you conduct a tree planting, the LEAF Fourth 
    Grade Lesson Guide field enhancement “Caring for the Future of Forests” lesson will be helpful. You 
    can access the lesson at http://www.uwsp.edu/cnr/leaf/Adobe/FieldEnhancements/4FE3.pdf
    **turning this into a fundraising effort or asking organizations for donated trees will help spread 
    awareness of the project in the community, thus amplifying the scope of the positive impact to the 
    community

Web Resources Used: The information above, except where noted, was taken from the LEAF Urban Forest Lesson Guide: 

http://www.uwsp.edu/cnr/leaf/Adobe/Urban/PDFUrbanGuide.pdf



Lesson # 6
Grade Level: Middle School & High School

Stand Up For What You Believe In

Subject Areas: 
Science, Humanities, Media Arts

Estimated Time: 
2-3 class periods (provide extra time for presentations) 

Concepts:
    Deforestation

    Desertification

    Roles of trees and forests in the earth’s ecosystems

    Human’s impact on the environment and Earth’s ecosystems

Objectives:
Upon completing the lesson, students will be able to:
    Identify and discuss their experiences with MTP (if applicable) and their opinion on the global issues 
    of deforestation and desertification learned in class.

    Apply their knowledge of deforestation, desertification, and the important role that trees and forests 
    play in the Earth’s ecosystems to create an influential film for the global community.

    Collaborate with other students, as a team, to communicate their opinion on the global issue of 
    deforestation and desertification, as well as educate and inspire others to take positive action on the 
    issue.

    Utilize technology, film-making skills, and personal talents (art, music, writing, theatre, dance, 
    athleticism, etc.) in a positive and persuasive way to communicate their position on a global 
    environmental issue.

Materials:
    TED Talk film to demonstrate an example of their final product

    “TED Talk” Brainstorming Worksheet

    Computer & Internet Access (school writing lab, lap top cart, personal computer, home computer)

    Movie making software (Windows Movie Maker, iMovie, etc.)

    LCD Projector for students to show their film to the class.

Procedure:
**Pre-project assignment: Prior to this project, the teacher will assign each student to write a personal 
reflection about their MTP experience (if applicable), and other classroom experiences and research on 
the global issue of deforestation and desertification.  They must form their own opinion about what they 
have learned and experienced, and discuss how they think they can communicate knowledge and 
immediacy of action on this issue to the global community.

Activity 1:

1) Students will be placed into groups for class discussion on their personal reflections. 

2) The teacher will connect this discussion to the objectives of TED Talk Film Project “Stand Up For What 
    You Believe In!” Students will be given the project guidelines (teachers to generate rubric based on 
    grade level)

3) The teacher will model the expectations of the final project through the presentation of a TED Talk 
    film (on another global environmental topic).

4) Students will be instructed to get into project groups and begin further research and brainstorming for 
    their film. The teacher will facilitate their efforts where needed.

5) The teacher will tell the students to bring props and other items necessary for filming to the next 
    class. (Optional: Have students e-mail their brainstorming for homework, so they can make the 
    necessary changes and begin filming as soon as possible in the following class.)

Activity 2:

1) Students will submit their project ideas and brainstorming to the teacher before they begin filming. 

2) Use the whole class period for creating the project.

Activity 3:

1) This class period can be used for continued filming and fine-tuning based on the length of your 
classes, and how long it is taking your students to complete the project.

2) Once the students have completed their projects, they will be presented to the class.

3) The teacher can facilitate class discussions on various issues and opinions presented in these topics,     
    and well as on student feedback of how each group performed.

4) After all presentations are complete, the students will write a reflection on the following:
    a.   How well did their group work as a team?  What changes, if any, would they make?
 
    b.   Rate their personal performance according to how well they contributed to the group.
 
    c.   What grade would they give they give their group based on the objectives and guidelines required 
          for the project?
 
    d.   What can they do further with this film to educate and inspire others?

Extension Activities: 

This activity can be used for any global issue in a particular unit of study.

http://tedxproject.wordpress.com/

Web Resources Used: N/A

Lesson written and contributed by: Kara Horner-Bottino                    

 (NOTE: This lesson is most applicable after a volunteer experience and/or unit on the concepts below.) 
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Appendixes: Case studies 

Case Study
Unit 1: Desertification

Contributors: Shanghai Korean School

                     

Shanghai American School- Puxi Elementary Division

See page 24 for background information on this unit
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Desertification

Desertification is one result of climate change that alters the landscape and spreads the desert further 
through the land. This expansion of dry lands is mainly due to poor agricultural practices. Factors 
include: overgrazing, degradation of soil fertility and structure, improper irrigation management leading 
to salinization and erosion, forest removal (clear - cutting), and climate change.

Occurrence

Naturally: Desertification occurs naturally when there are periods of drought and/or in arid climates.  

Artificially: This process can also be forced by human activities when poor irrigation practices, 
deforestation, and environmental pollution play a role. The problem of our increasing human population 
(now 7 billion, 10 billion estimated by year 2100 ) is quickening desertification, as more people and 
higher demand create strain to find more arable land and cultivate animals. To meet these demands, the 
agricultural industry develops farmland and allows excessive grazing of their herds at the cost of the 
Earth’s grasslands and forests. When the soil is overused like this, and depleted of its nutrients, the land 
becomes dry, unusable, and “desertified”.

Objectives:

to be able to apply the concept of desertification as an 
environmental concern; to practically understand the process;

and to find real solutions to stop it.

“The Million Tree Project 
directly fights desertification 

and offsets carbon emissions leading 
to a cleaner, greener earth.”

- Shanghai Roots & Shoots
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Affects and Consequences

Universally, most people believe that only those who live in the desertified regions are affected.  
However, everyone across the world is affected. Lesser - recognized effects of desertification include acid 
rain and yellow dust storms. These consequences easily spread across country borders and impact everyone 
in their path.

Impacts on the

LOCAL ENVIRONMENT

Soil becomes less usable. Degraded soil can be washed away by rain, or blown away by wind, as well as 
removing their nutrients, and embedding salt which makes plant growth more difficult

Damaged or reduced vegetation. Dry and loosened soil may bury plants or leave their roots exposed.  
More directly, overgrazing on already depleted vegetation can lead to the extinction of a plant species.

Food shortage and famine. Areas that have war and poverty are most likely to have famine occur.  
Drought and poor land management can compound these two elements to contribute to wide-spread lack 
of land and resources to obtain food. Areas that are too dry will see a decrease food production. An 
increase of population at the same time can cause economic problems and starvation.

Quality of life. People living near affected areas can experience: flooding, poor water quality, dust 
storms, and pollution as a result of desertification.

GLOBAL ENVIRONMENT 

Climate Change. Desertification creates climate change and abnormal climate behavior around the 
globe. This can result in poor farming yields and people getting sick from not being able to adapt to the 
new conditions. The following case study displays the difficulty for modern societies to adapt to current 
climate changes and different weather patterns we are now starting to face.  

Beijing sandstorm, 2006: 330,000 tons of sand in four days
http://www.chinadaily.com.cn/china/2006-04/19/content_571196.htm

Case study: 
Adapting to changing climates: La Niña

In 2007, massive snowstorms struck across the world, debilitating some and 
catching others completely off - guard.  

South Africa and South America experienced their first snowfalls in generations 
(Buenos Aires’ last being in 1918), and without city structures ready to respond to 
snow, ice, and sub - zero temperatures, it led to an energy crisis and dozens of deaths.  

Southern China’s 2007 winter crisis delivered blackouts and water shortages to 
160 counties and cities; damaged one - tenth of its forest resources when unexpected 
snow hit species such as bamboo; and left livestock and people hungry, 
frostbitten, and dead in some instances.

In more northern countries that regularly experience snowfall, people and cities 
are generally better - prepared for the winter with things such as: standard city 
salting and plowing, snow tires, working windshield wipers with ample anti - 
freeze solution, shovels, central heating, housing insulation, clothes dryers, warm 
garments, etc. However, there are many warm places around the world, 
particularly in the South, which incur major accidents on the road with just a 
light dusting of snow, spend hours or sometimes days paralyzed without clear 
roads, or freeze to death in their homes without power or insulation. Such 
happened to Italy in 2005 and again in 2012, killing eleven people each time.

(Source: Intellicast.com http://www.intellicast.com/Community/Content.aspx?a=124)
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LOCAL COMMUNITY

Detriment to those who rely on the land for their income, or those who are very close to the land for 
daily living, can see loss of household income, lead to lower living standards, and possible death.
 
Shanghai Korean School’s (SKS) Solutions
1. Aforestation / reforestation: plant trees, especially in shelter belts. Planting grass and other 
    vegetation can help stabilize the soil and cut down on wind and rain erosion.
    
2. Improve farming techniques: 
    proper crop rotation

    use manure as fertilizer

    prevent overgrazing: fence-off young trees to prevent animals from exploiting them

    use water efficiently: make sure irrigation techniques are reaching plant roots, rather than being 
    evaporated on the surface.  This wastes water and increases its salinity 

    terrace the land: create steps along sloping lands will slow down water run-off, will keep plants from     
    washing away, will trap and allow plants to use falling water, and will keep lower plains from flooding.

It’s YOUR turn to make a difference 
    
    Recycle paper: use fewer paper products and cut down fewer trees by re-using the ones we already have.

    Grow plants: re-green the Earth and create healthier soil. Set an example for others and show them 
    the benefits of plants by growing your own!

IN ACTION:
    
    How did SKS educate themselves and others about desertification?

    What did they do to help solve this problem?

In their Club:
    
R&S club members at SKS created notebooks out of half-used paper and sold them around the school. On 
the inside of the front cover they hand-wrote information about R&S and the Million Tree Project. Each 
notebook was 25RMB, and planted one tree with the project. The club reduced their paper usage AND 
planted more trees with this creative idea. 

Try it!
    
    Instead of simply recycling paper used on one side, turn them into notebooks! 

    Collect same - sized sheets of paper used on only one-side
    
    Fold pages in half vertically
   
    Glue folded paper together with glue stick
    
    Punch holes on the side opposite of the fold
    
    Use string to hold together
    
    Decorate front cover with your favourite things! (ex. School logo, stickers, motto)

Adapt this lesson! 
    
Younger school groups have tried:
    Middle School students going to Elementary classrooms to teach younger kids how to make books from 
    recycled paper. Elementary kids can easily create these with A4 paper folded in half, a hole-puncher, 
    and masking tape to bind the sides.  Have the Elementary students sell them to the Kindergarteners!
    
    Create reuse and recycle bins and deliver to classrooms around the school.

    Play recycling games that teach how to sort plastics, paper, glass, aluminum, and organic waste (use 
    labeled tennis balls, clean waste products, or pinning pictures).

    Organize a garage sale or charity donation collection so everyday items can be reused by another 
    person.  You may even collect money!

    Visit a recycling centre where students can bring their used items, and watch them become new 
    products to use again.

References: Jocelyn Kaiser, 2011,  “Ten Billion Plus: Why World Population Projections were too Low”, Science Insider, Retrieved from: 
http://news.sciencemag.org/scienceinsider/2011/05/10-billion-plus-why-world-population.html

Shanghai Korean School club learning to make recycled paper, 2011
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Case Study
Unit 2: Deforestation

See page 36 for background information on this unit

Objectives:

to gain essential information about deforestation, including what 
deforestation means for the planet and in deforested areas; learn 

simple ways to make a difference in solving this problem.

Not all deforestation is intentional though. In some cases a combination of natural and human factors 
contribute to deforestation. For example, wildfires combined with the overgrazing of livestock can 
prevent young trees from growing.

Deforestation is also correlated with poverty. In many areas, the poor have few options to make money 
and the forests are poorly protected which makes them easy to log.

Affected Populations
Approximately 800 million people are living in poverty near forests and depend on the resources 
provided by the forest for survival.  For some, the forest is also their home.  Commercial clearing of the 
forests in areas like the Amazon typically deprives locals of necessary resources and shelter; Africa and 
South America have the largest loss of forests per year; and Nigeria and China are the two most affected 
countries in the world by desertification.

Even if you don't call a forest home, it's important to remember that the entire world is affected by the 
survival of forests. Everyone relies on them in one way or another.  Changes in local places can lead to 
impacts around the world.

Impacts on the

LOCAL & GLOBAL ENVIRONMENT

Locally and globally, deforestation has a negative impact on the environment. Trees act as a protective 
cover of vegetation. Losing the trees means that more soil will be lost to erosion. This may lead to the 
silting of rivers, lakes, and dams which can result in increased flooding and a loss of biodiversity.  
Deforestation is also one of the contributing causes to desertification. 

Forests also contain a wealth of biodiversity. An estimated 70% of species make their homes in forested 
areas. Many of these species cannot survive or adapt to a new environment after their habitats are 
destroyed.  Many species have gone extinct and many more face extinction today.  

Trees are an important part of the water cycle; they draw up ground water through their roots and 
release it back into the atmosphere. Removing the trees from a region prevents that region from holding 
much water. This may lead to a drier climate. 
 
In addition to storing water, trees sequester carbon. Trees take in carbon from the atmosphere and use it 
as carbohydrates, fats, and proteins. As trees rot (after they are cut) or are burned, all of their stored 
carbon is released into the atmosphere as CO2. This leads to a net increase in atmospheric CO2 which is 
the major contributing factor to the greenhouse effect. It is estimated that deforestation contributes 
one - third of all CO2 releases caused by people.

What is Deforestation?
Deforestation is the clearing of Earth's forests on a large scale. 'Clearing' implies long - term or permanent 
loss of forested areas in order to use the land for other purposes. With the current rate of deforestation, 
almost half of the earth's forests are gone and an area equal to almost 20 football fields is lost every minute.

What Causes Deforestation? 
Forests are mainly cut down for economic reasons. Trees and land are both valuable resources. The 
leading cause of deforestation is agriculture.  Farmers cut down forests to clear space for their crops or 
give their livestock more room to graze. Logging forests for wood and paper products and urban sprawl, 
where forests are cleared to make space for roads, are also big contributors to deforestation.   

Inner Mongolian farmer planting trees



R&S maintaining the 2007-2008 planting site
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Benefits of Forests

Reforestation can also be used to combat deforestation. There are many projects, like the MTP project, 
geared towards reforestation. While the trees may not be planted in the same location that logging 
occurs, and unable to prevent soil erosion, they can still help offset the general carbon being released 
into the atmosphere.   

One of the best ways to combat deforestation is to change our lifestyles rather than to try and change 
the practices of companies who are unconcerned with the state of the environment.
 
Solutions from R&S Youth:

One solution, would be to simply stop cutting down trees. However, considering the financial 
opportunities forests afford, this is unrealistic.

The Forest sustainability solution appeases both environmentalists and industrialists alike. Forest 
sustainability is the management of sustainable planting and harvesting of trees in a forest. Forest 
sustainability maintains that cutting trees should be balanced by planting trees. If done properly, there 
will be a constant supply of trees as the planted trees replace the trees that are logged.

Sadly, the number of new trees being planted each year is only a fraction of the trees being cut down.  
This is due to the long time it takes in order for logging practices to become sustainable. It can take 30 
years for trees to reach maturity; many businesses view starting the sustainable forest model as a poor 
investment because it takes so long to return a profit.

Case study: 
The Tragedy of Forest Loss in Hati

In 2004, the tropical storm Jeanne dumped 50 cm of rain on the northern parts of 
Haiti and the Dominican Republic in 48 hours. To put this in perspective, that is more 
than a third of the average annual rainfall. The Dominican Republic experienced 
some flooding, but the effects were short lived. Haiti, however, just next - door, 
had extensive flooding and massive landslides. Thousands of people lost their 
lives even though Haiti received less rainfall than the Dominican Republic.  

The reason for these two drastically different effects is entirely due to lack of 
forests. Haiti’s commercial logging and growing rubber plantations resulted in 
accelerated deforestation of the country, and by 1990, most of Haiti's forests 
had been cut down. Today, less than 3% of Haiti's land is forested, whereas the 
Dominican Republic is made up of about 60% of forested land.

Depleted forests had dire consequences for Haiti. There were no trees to retain 
the rainwater, leading to extreme flooding; but flooding is not the only problem. 
Trees act as important filters to help keep water clean. Now, Haiti's groundwater 
and rivers are filled with sediment. Their once clear, beautiful coastal waters 
have turned murky. The coral reefs are nearly gone and the fish have almost 
entirely disappeared. Deforestation has left Haiti one of the poorest countries 
in the Western Hemisphere with no clear solution.

(Source: Norm Christiansen, 2012)
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It’s YOUR turn to make a difference!

    Practice reducing: Try not printing e-mails or documents, and always carry a reusable bag instead of 
    using new plastic ones

    Recycle: there are many recycled materials available ranging from shopping bags to toilet paper.  
    Recycling can help reduce the demand for raw materials.

    Try to avoid Palm Oil. A popular ingredient in some breads, shampoos, and chocolate; an increasing 
    amount of trees are cut down specifically for palm oil.

    Use coal in the fireplace instead of firewood.

    Donate to the MTP project to help reforest Inner Mongolia and combat desertification.

    Spread the word!  Let people know that deforestation is a problem and that they can be part of the 
    solution.

Try It!... from “The Tree People”
Planting Trees!

One of the best ways to contribute positively to your environment is to plant a tree.  There are three 
essential steps to successful tree-planting:

1. Choose the Right Tree
Choosing the right kind of tree to plant may be the most essential step in ensuring the long-term 
survival of your tree.  You should consider the following when deciding what to plant:  

Type of tree
There are many kinds of trees to choose; the main factors to consider when choosing a tree to plant are:  
    Landscape Function: Evergreen (trees that do not lose their leaves) or Deciduous (trees that lose their 
    leaves). 
   
    Flowers: Flowering trees add color to the landscape and attract butterflies, hummingbirds and other 
    wildlife. 
     
    Fall Color: Red, orange, yellow and purple are all colors that add beauty in the fall. 
     
    Shape: Trees can be oval, pyramidal, round, spreading, vase-shaped or narrow; all add interest to 
    your landscape. 
     
    Fruit: Many varieties of fruits can be grown in mild climates.
     
    Size: How big do you want your tree to be at maturity?  

    Soil and Location Requirements: What kind of soil exists in the location where you plan to plant your 
    tree? Is it moist, rich soil?  Or is it dry, sandy, or clay-like dirt?  How much water and light will be 
    available in the location where you plan to plant?  How much room do you have to plant the trees 
    you selected?

2. Choose the Right Place
Choosing the perfect spot for your new plants/trees is also very important. You should consider:
    Sun exposure: Un-shaded concrete/asphalt surfaces, and east, west and south-facing walls, doors and 
    windows of your home, are where the sun shines most intensely during the hot summer.
    
    Desired functions: Privacy needs, food production, wind shelter for your property.

    Space requirements: It is important to plant trees at least 3-4.5 meters (10 to 15 feet) from the 
    foundation of the house and at least 1.5 meters (5 feet) from surface structures such as patios, 
    driveways or sidewalks.

3. Plant the Right Way

1. Dig in! 

2. Roughen the soil 

3. Remove the container

4. Separate the roots

5. Don’t bury the trunk

6. Orient the tree for ideal sun exposure

7. Make sure it’s upright

8. Give your soil a boost

9. Pack the soil

10. Water!

11. Stake

12. Mulch

Planting using the correct techniques will help ensure your tree is happy and healthy in its new home



Plants, Trees, and Forests Defined

A plant is any species that meets the requirements of the classification Plantae Kingdom. They use 
photosynthesis to produce food and energy for themselves, taking carbon dioxide out of the 
atmosphere, and giving off oxygen. They also contain fruit, leaves, and roots.

A tree is a plant with a permanently woody main stem or trunk, which grows quite tall, and has branches 
high off the ground.
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Caring for your Tree
After planting your tree, follow these basic care instructions to ensure health and proper growth:

1. Weeds: Pull any weeds that grow within approximately 1 meter of your tree.

2. Check the stake: Check the tree stake to make sure it is not rubbing or damaging the tree.

3. Check the ties: Check the tree ties to make sure they are secure, but allow some tree movement.  
    Trees will grow a stronger root system and trunk if allowed some wiggle room.

4. Mulch: Keep a 7.5 to 10 centimeter (3 to 4 inch) layer of mulch on the soil around your tree to save 
    on watering. Do not place any mulch against the trunk of your tree. For information on how to 
    obtain or make mulch for your tree, check out the mulching guidelines at 
    http://www.treepeople.org/mulching-guidelines.

5. Water: Different trees need different amounts of water. But here are some general watering 
    guidelines for a freshly planted 55-liter tree:
    
    If you created a berm or a raised perimeter around your tree, fill the basin created by it with water 
    and let the water soak into the ground.  Continue to fill the basin with water until it has received 
    about 55 liters of water.

    Watering schedule (55 liters at each watering for a 55 liter tree): 

    Month 1: twice a week

    Months 2–3: once a week

    Months 4–7: once every two weeks

    Months 8–12: once every three to four weeks

    Years 2–5: once every four to six weeks

    Always check the soil for moisture about four inches down before watering. If it’s really wet, don’t 
    water, even though the schedule says to.

    Water slowly. When water stops soaking in, the soil has become saturated and reached its 
    water - holding capacity. You’re done with that watering session!

For tips on caring for your mature trees, see the Trees are Good and Treelink websites.
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Case Study
UNIT 3: Plants, Trees, and Forests

Contributors: National Association for Environmental Education (NAEE)

Shangde Experimental School

Rainbow Bridge International School

Yew Chung International School- Gubei, Yew Chung International School- Pudong

See page 44 for background information on this unit.

Objectives:

 to encompass the importance of all plants and vegetation,
including trees, to the global ecosystem; and to provide

small steps and learning for students to start making
contributions to the Earth.
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Benefits of Plants, Trees, & Forests

Humans have a long history with plants; every civilization has relied on them in one way or another.  The 
following are some simple and sometimes forgotten ways that plants help us in everyday life: 
    
    Harvested for materials for homes (building/furnishing), food (cacao, cinnamon, etc.), tools, fuel, 
    medicine, and clothing material

    Beautification of the city or area

    Oxygen

Humans must remember that we are not the only ones who rely on trees and forests for survival.  Other 
species also use them for: 

    Habitat

    Protection (camouflage/shelter)

    Shade and cooling

    Food sources

    Oxygen

Ecosystems are also highly impacted by the presence or non-presence of trees and vegetation.  Trees and 
forests act as the main element of habitats.  Wildlife and other vegetation species are highly dependent 
upon trees remaining and growing, allowing a variety of plants, animals, and other organisms to co-exist 
in one place.  They also regulate temperatures through the water cycle, and help minimize severe 
weather disasters.  
 
Effects and Consequences of Habitat Destruction and Deforestation
When plants, forests, and trees are diminished, the whole planet is negatively affected.  This is due to 
the interconnected cycles of life and the basis that Earth is actually one large ecosystem.

Impacts on the 

LOCAL& GLOBAL ENVIRONMENT

When habitats are lost, destroyed and no longer able to support life, those species who lived there often 
go extinct, leading to a loss of biodiversity. Across the world, deforestation is the largest single cause of 
biodiversity loss. It affects biodiversity by:

    Splitting populations into smaller groups, making it harder for species to find each other and mate or 
    defend themselves.

    Increases competition between species in the smaller leftover areas of the habitat.

    Decreases access to land for foraging, water supply, and hunting.

    Increases friction between humans and animals when they interact in the same space.ii

Forests are ecosystems created by having a large number of trees, other plants, and wildlife in a 
concentrated area.   

high off the ground. Kingdom Classifications, http://library.thinkquest.org/CR0212089/home.htm

Life’s 5 Kingdoms

Monera Prokaryotic one - celled some move

some make own food, 
others get food from 
other organisms

Eukaryotic one celled
many celled

some move

some make own food, 
others get food from 
other organisms

Eukaryotic many - celled don’t move make own food

Eukaryotic one celled
many celled

don’t move get food from 
other organisms

Eukaryotic one - celled move eat plants or 
other animals

Cell Type Structure Movement Nutrition

Protist

Plant

Fungi

Animal
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Mother Nature does have methods of balancing herself (see negative effect, pg128), however at the rate 
humans are currently destroying habitats, the Earth’s coping mechanisms are not able to keep pace to 
fully replenish itself. This results in a permanent loss of land and resources. Permanent land loss can 
include erosion, desertification, and nutrition loss.

Degradation of the land to these extents can cause or exacerbate natural disasters such as floods, 
droughts, pest outbreaks, and pollution - severe problems for people in the area.

LOCAL & GLOBAL COMMUNITIES

Habitat loss, such as the wetlands, threatens the safe drinking water of local people and animals.  In the 
immediate area, this is dangerous to human and animal health, polluting the water with chemical runoff, 
bacteria, or other dangerous elements. People can experience diarrhea, disease, death, or a simple lack 
of usable water. This affects the town which sits on the water and many others nearby that receive their 
plumbing and water supply from the same body of water. 

Touching people further away, the loss of the wetlands increases the risk of extreme hurricanes and 
other storms, while simultaneously decreasing protection for communities. The wetlands act as natural 
buffers for people and their homes, but without, these storms will encroach inland, affecting everyone 
and the entire environment.  

In the community, the destruction of forests and land also destroys the beauty and tourism of the area. 
For example, in Victoria, B.C., Canada, in 1998, tourism generated 9.8 billion dollars in provincial 
revenue, 4.8 billion dollars in gross domestic product (GDP), and supported 106,830 jobs directly.iii   

Solutions
    Reduce the pollution that adds to habitat loss.
    
    Be consciously aware of where you are building and living/working.  Designs for your building and the 
    area should be available.  Do research on how the construction affects the local environment and 
    adjust your plans accordingly.

    Plant native vegetation around the home/apartment to allow a natural habitat for native animals.

    Encourage preservation of key habitats through legislation.iv

    Increase the transition area of land from one habitat to another, letting animals roam freer without 
    being in danger.v

Case study: 
Importance of habitats to biodiversity: Bearkill

Loss of habitat is permanent and severe. For example, the threatened grizzly 
bear is now confined to less than 2 percent of its former range south of Canada, 
and only two robust populations remain of the rare lynx that once prowled 
forested areas from Maine to Oregon.

The red - legged frog, which is on the federal endangered species list, has 
disappeared from 99 percent of its habitat in California's Central Valley. Another 
endangered amphibian in California, the Arroyo toad, can be found only in 
remote areas of the state. Still another wildlife species, Atwater's greater 
prairie chicken, is down to three isolated populations (42 animals) in Texas. The 
list goes on.

When biologists and engineers from the Florida Department of Transportation 
(FDOT) and the Florida Fish and Wildlife Conservation Commission (FWC) 
designed the state's first underpass for black bears on a stretch of state Route 
46 in Lake County, they had done their homework. They noted that bears had 
been using similar crossings built for Florida panthers on Alligator Alley (now 
I-75). They also observed bears routinely traveled across the targeted section of 
state Route 46 near County Road 433 to get to habitats within central Florida's 
Wekiva River Basin. And they learned bears were being hit by vehicles more 
often at this spot on SR 46 than at any other spot on the highway.

To ensure that bears could easily access the underpass from the south, FWC 
purchased a 16-hectare (40-acre) tract of land in the bears' travel corridor.

The SR 46 underpass built by FDOT is a bear-friendly, dirt - floor box culvert, 
14.3 meters (47 feet) long by 7.3 meters (24 feet) wide by 2.4 meters (8 feet) 
high. Work crews elevated the two-lane road over the crossing to give skittish 
animals a clear view across to the other side. They also planted rows of pines in 
the open pasture on one side of the road to guide bears to the culvert entrance.

Bears did indeed use the SR 46 crossing. In fact, post-project research revealed 
that bears plus 12 other species, including bobcats, gray foxes, and whitetail 
deer, crossed through it.

Laurie Macdonald, field coordinator of Defenders of Wildlife and director of 
Defenders' "Habitat for Bears Campaign," sees the SR 46 crossing as an 
important step in connecting bear habitats. "The Florida black bear needs a half 
million acres of connected habitats to survive," she said. "The SR 46 underpass 
helps meet that challenge."

Federal Highway Administration, http://www.fhwa.dot.gov/publications/publicroads/00marapr/critters.cfm 
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In their R&S Clubs: 

    School Involvement: YCIS - Gubei, YCIS - Pudong, the Shanghai Korean School, Shangde Experimental 
    School, and RBIS all held school-wide activities to encourage more people getting involved to raise 
    trees for the forest in Inner Mongolia. Awareness activities included: Go Green Day (dressing in green 
    clothes), sale of recycled agendas, soccer days, basketball days, read-a-thons, and school dramas.

    Tree Planting: Eight schools came with the R&S Million Tree Project on the tree planting trip in April 
    2012. In Inner Mongolia, they learned and experienced exactly how their donations were making a 
    difference to the land, and how the trees help to reinvigorate the soil. The participants then returned 
    home to share stories, pictures, and information to their peers, family, and friends about the situation 
    in Inner Mongolia.

    Education: Shangde, YCIS - Gubei, RBIS, and Shanghai Korean School also gave environmental lessons 
    on “The Importance of Trees”. These classes educate the young local children on why R&S is planting 
    trees in their hometown, and builds the foundations for nurturing the trees as the children grow older.  
    Lessons were researched by students, and included lots of pictures, English-language teaching, group 
    discussions, fun running games, and drawing pictures.

What have Roots &Shoots Clubs in Shanghai schools been doing about plants, trees and forests?

In the Classroom:
One Yew Chung International School (YCIS) - Pudong elementary teacher educates the environmental 
club using the National Association of Environmental Protection guide. Sample lessons and activities 
include:

1. Forest Exploration: 
    Need: paper, pen, forest (for exploration)

    Go to the forest with students in groups of 3-4.

    Hand out charts with columns for: animals, plants, amount of sunlight, type of rainfall, and sound.      
    Have students explore the forest and record the variations they see. 

    Ask them to record for the ecosystem at different heights of the forest (lower, canopy, understory, and 
    emergent).

    Gather together and have them report their findings to the class.

    Follow-up: print-out and give a picture of the forest at different levels.  Have them draw and 
    colour-in what they saw at the different levels.  

    Question: Where is the majority of wildlife located?

2. Mapping Forests:
    Need: paper, pencil crayons, atlas. 
    Have students use atlases and the internet to research where different types forests can be found 
    around the world (deciduous, tundra, etc).  

    Have them identify these sections by colouring-in the areas on printed maps.  

    Questions: Where are we lacking forests? What is the climate like in these places? How about the 
    standard of living?

3. Learn the uses of Plants:
    Need: twigs, seed pods, leaves, pens, paper, a forest

    Pre-activity: If not in an area with access to a variety of functional trees, attach labels (ex. Cacao 
    tree, banana tree, bamboo tree, etc.) with pictures of each tree species.  Tour the forest.  Before 
    going too deep and beginning the hunt, ask questions: what did you eat for breakfast today? Name 
    three ways you have used plant products today. Why do we plant flowers?

    First stop: stop under a tree.  Give students 3 minutes to record how many ways we use trees.
    
    Second stop: give students time to wander and decide what each is used for, and which part of the 
    plant is harvested

    Third stop: What do they smell? What do they hear? What are the implications? (ex. Rain)

    Fourth stop: Wrap-up. Ask: what was your favourite plant? What was their favourite smell? What could     
    they grow at home?

YCIS-Gubei and SKS students giving environmental lessons to elementary students: Liujiazi, Inner Mongolia
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Try It!

Tree Game: This lesson teaches students about a tree’s basic needs in order for survival.  A wide open 
space is required. 

Instructions: 

    Divide your students into two groups

    Remove 2-3 students from each group to be farmers

    One group is trees and the other group is different elements required for tree survival

    Ask students what is needed for a tree to survive, how can the environment affect the growth of a     
    tree, and what environmental factors can affect a tree

    Briefly discuss basics needs (soil, rain, space)

Students will make big sign gestures:
1. Soil is crossing arms in front of them. One hand is under their elbow while the other is on top. Their 
    hands are flat.

2. The sign for rain is to quickly move your fingers down imitating rain.

3. The sign for space is to interlace your fingers arms width away in front of you.
    Two lines are formed and spread apart facing each other. Turn them around.

    Each of the tree makes one of the signs indicating which basic need is required for survival

    The basic needs students will also make one of the three signs

    Teacher counts to three and the students walk to find a match

    A match is when they find someone with the same sign.  If a tree does not find a match, then the tree 
    did not survive

    A farmer needs two trees in order to survive. When they go to pick trees, there must be at least two 
    per person, or the farmer does not survive.

    Repeat the steps above twice

    This time there is a drought and none of the basic needs people are allowed make the rain sign.  Any 
    tree with the rain sign will not survive

    Play the game with all basic needs

    You can take away any basic need at any point of the game

    At the end, close the lesson by discussing what was occurring during the game.  Discuss how to meet 
    each basic need if there is a change in the environment.
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Case Study
Unit 4: Biodiversity and Ecological Systems Balance

See page 62 for background information on this unit.

Objectives:

to emphasize the importance of maintaining the balance of plants 
and animals on Earth, with current development. As well provide 

understanding of ecosystem functioning.

Ecosystems

An ecosystem is every living and non-living organism in a community or region, including the physical 
surrounding environment. Our encompassing ecosystem is Shanghai; our more immediate ecosystem 
would be the office or classroom.  

Importance of Ecological Balance

Ecological balance is the theory that everything in nature is usually at a constant equilibrium, and that 
small changes to ecosystems will be corrected naturally by negative feedback. This feedback can be 
unpredictable and dangerous, as the result of interaction between different parts of an ecosystem is 
complex, and can react non-linearly to the same action.

Because of this careful balance, humans are able to live in harmony with the Earth. However, if 
destruction of ecosystems and forests continues at this rate, the Earth may not be able to keep pace 
with its balancing act, and end in a more catastrophic event(s).

Watch this!
A thermostat in the summer: when the room is heated 
to a maximum point, the thermostat switches off to 
allow the temperature to cool. When the room gets too 
cold, it will turn on again to raise the temperature. 
This control keeps the room at a comfortable state - 
just like Mother Nature’s careful balance!

Case study: 
Negative Feedback, The Day After Tomorrow

The 2004 Sci-Fi Hollywood movie, The Day After Tomorrow, depicts the disastrous 
possible effects of global warming.  

This movie takes place when the Earth has had enough of humans altering the 
climate so much through global warming, that the natural negative feedback 
uses weather disasters to create global cooling and an ice age.  

Centered on North America and the Western Hemisphere, the movie begins in 
the Arctic with the discovery of changing ice cap movements. Serious global 
warming effects are not supposed to be prevalent for centuries from now.  
However, extreme weather starts showing up around the world, killing millions 
of people, and bringing the cold and ice south. Seen from satellite, this clears 
the air and plunges Earth back into a primal-like stage.  

While this extreme depiction is highly unlikely, scientists warn that it is not 
completely unrealistic. Many are concerned about the Earth’s warming system, 
the Ocean currents, that bring the warm tropical water northward to Europe 
and the northern regions. If this should change, fail, or be overcome with the 
melting icecaps, we can expect major flooding, the sinking of land, loss of 
drinkable water, and much more. The problem with being able to determine the 
exact effects of warming is the complexity of ecosystems.

http://www.weatherquestions.com/The-Day-After-Tomorrow.htm 
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Biodiversity Loss

Main causes of biodiversity loss include: human intervention (supplying high demand), natural pests, and 
disease. The latter two occur more frequently when there are limited types of vegetation planted.

Ecosystems out of Balance

LOCAL ENVIRONMENT & COMMUNITIES 

At the local level, when ecosystems are not in balance, local crops and populations are affected.  
Weather patterns can be slightly altered, and shorter - term effects will be felt. This could include a 
short but impactful natural disaster. These would generally have a significant, but not crippling effect on 
local markets and living. 

GLOBAL ENVIRONMENT & COMMUNITIES

At the global level, with ecosystems out of balance, global agriculture and food sources are thrown into 
chaos, with large populations feeling the repercussions. Globalization has led to the interconnectedness 
and dependency of countries on each other. If one food source has been damaged at a local level, the 
ability for it to be provided to other areas is compromised, and markets drop. This can lead to a global 
recession and famine.

Human health is also at risk, in many different ways:

    Biological disease: diseases have been transferred when animals were forced to migrate from one 
    place to another, and came in contact with new species—sometimes passing along disease to humans.  
    Many diseases that humans now battle, originated in animals from other parts of the world.  

    Nutrition: degradation of agriculture and fisheries leads to malnutrition of people and animals.

    Water: contamination and ecosystem depletion is leading to lack of access to sanitary water, and 
    transfers infectious disease.

    Air pollution: our demand for fuel leads to deforestation, which then returns solid fuel materials, that 
    we use to cook and heat with. These solid particles lead to respiratory disease. 

 

The interconnections of species, http://pisa-sq.acer.edu.au/stimulusFrame.php?src=./Media/Pisa/Science/Biodiversity/biodiversity.HTML 

Desertification and Deforestation on Biodiversity Loss

The loss of diverse vegetation, through the erosion and shifting of sands or the cutting of trees, destroys 
the physical surroundings for an eco - system’s organisms to live, and for humans to receive its services.  
The loss of an animal’s habitat will force wildlife to migrating and encroaching on another environment, 
or simply dying off in its degraded habitat. If migration is successful, it could potentially wipe-out 
another plant or animal(s) that it will compete with in a new environment.

Loss of water and vegetation can also affect an ecosystem’s climate and functioning. For example, the 
loss of trees can lead to loss of water in the atmosphere and underground, and to a dryer climate. The 
loss of the wetlands can lead to flooding and harsher air conditions when there is no filter preventing 
hurricanes.

Effects of Biodiversity Loss
    
    New habitat conditions
    
    Fallow ground: with less animals feeding, ground is able to have undisturbed growth for a while, and 
    replenish itself.
    
    Lack of nutrition: starvation for animals

    Lack of shelter: destruction of an animal’s home and/or areas that help it survive (ex. shade or 
    camouflage) can lead to loss of species

    Loss of more land: loss of land increases exponentially, therefore losses are dramatically increased 
    each time an area is hit. Once degraded, it is harder to replenish the ground to a fertile state.

    Storms: sandstorms left unchecked with vegetation carry as far as the wind travels. Currently Beijing     
    and Korea are hit by “yellow storms” from Inner Mongolia deserts each spring.

    Market losses: environmental disasters or lack of production can lead to lack of income to purchase 
    goods and services; and scarce crops can also lead to increased prices and individual rationing

    Lower living standards: for those who cannot make money at market

    Trade failures: limited resources make countries horde their own goods and compete for resources 
    rather than share

It’s YOUR turn to make a difference!
    
    Plant an organic garden: educate yourself and others on the importance of biodiversity. Research 
    which species get along together, and which can be used as natural repellents of pests!

    Help the ecosystem: put bird feeders around your house or apartment to provide for birds when food 
    is scarce

    Save declining species: plant flowers that bees use to pollinate and rest 
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Chicago, USA City Hall’s Green Roof http://explorechicago.org/city/en/about_the_city/green_chicago/Green_Roofs_.html 

Try it!
Ecosystems

Urban heat island effects are created when cities grow and asphalt roads, tar roofs, and other features 
are substituted for areas where plants would otherwise grow. Because dark surfaces like pavements store 
heat during the day, which is released at night, they keep cities hotter for longer periods of time. Are 
there local heat islands in your schoolyard? What color is the roof of the school? The parking lot?

Talking about how dark colors absorb and light colors reflect solar radiation; introduce the idea that 
physics is employed by the field of architecture known as green design. Green design takes advantage of 
some of the fundamental laws of physics in order to minimize the energy that is required to heat and 
cool buildings and otherwise power our lifestyle. 

Schools around Shanghai have been taking advantage of green design, planting (organic) rooftop gardens 
and using them as scientific learning, food producers, a source of income, beautification, and a cooling 
agent.

Learn how to go organic with R&S Organic Garden Learning Guide! Contact: Minying.zheng@jgi-shanghai.org 

Try it! (Biodiversity)

Needed Materials: 

    String

    Piece of grassy land

    Paper and pencils

    Magnifying glass

Method:

Assign students to groups of two. Provide each group with a piece of string and a data collection sheet. 
Make sure all strings are the same length. Have each group of students proceed to a different area of 
the school yard. Have the students lay the string on the ground in a straight line. Record all living 
organisms that can be found under the line. (including ants, worms, grass, and weeds). Remind the 
students about the things they cannot see, such as bacteria, fungi, and other microscopic plants and 
animals. Record the total number of species found at each location. Encourage students to discuss what 
differences were found and possible explanations for the differences. 

References
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http://www.midlothian.gov.uk/info/200134/biodiversity/412/biodiversity_projects 

iii Joe D’Aleo, 2008, “Snow World: What a Year for Snow in Unusual Places”, Intellicast.com: The Authority in Expert Weather, retrieved from: 
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http://urbanext.illinois.edu/animals/biodiversity.cfm



Chicago, USA City Hall’s Green Roof http://explorechicago.org/city/en/about_the_city/green_chicago/Green_Roofs_.html 

Occurrence

Carbon dioxide (CO2) absorbs more sunlight than some of the other components of the atmosphere; with 
too much CO2 and other “greenhouse gases”, they trap heat from the sun in the Earth’s atmosphere that 
should have otherwise escaped back into space. Even more dangerous this heating effect is 
compounded, as Earth will release radiation as a result of being a warmer. In addition, the higher 
temperature of the Earth will cause the Arctic and Antarctic to melt, altering the reflectivity of Earth’s 
surface.  Because the white icecaps melt into the blue water, more light will be absorbed, further 
raising the temperature of the Earth. 

Effects and Consequences

Everyone and everything is affected because we all share a planet.  All ecosystems are dependent and 
interwoven with each other.  

Impacts on the 

LOCAL& GLOBAL ENVIRONMENT 
In addition to every place on the planet, every ecosystem will be affected, as climate change will wreak 
havoc on the carefully timed natural processes and events, throwing ecosystems into disarray. For 
example, in many ecosystems, along with temperature change comes an earlier spring and earlier 
rainfall. This temperature fluctuation causes plants to grow and bloom sooner, thus creating an 
imbalance with animals that normally synchronize their lifecycles around vegetation habits.

LOCAL & GLOBAL COMMUNITIES

In addition, if the world warms, the places with historically ideal agricultural conditions may dry-out, 
leading to fewer places to grow food, and in the extreme, famine.
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Case Study
UNIT 5: Climate Change

Contributors: Shanghai American School- Pudong Campus 

                     

Rainbow Bridge International School

See page 70 for background information on this unit.

Objectives:

to demonstrate how climate change and global warming are having 
a negative impact on the Earth and its entire people; how trees and 

other vegetation can stop this process.
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Case study: 
Exxon Valdez Spill: Human error 
devastates arctic communities

In 1989 the Exxon Valdez spill off the coast of Alaska poured 11 millions of 
gallons of oil into the Arctic Ocean. The spill covered 10,000 mi2, and was 
carried 90 miles from its origin by winds within one week; eventually flowing 
600 miles away, contaminating 1,500 miles of shoreline. 

More marine animals, mammals and birds died in this oil spill than any other oil 
spill. Half a million birds perished, herring populations collapsed four years 
later, and only 2 of 26 marine species studied had recovered ten years later.  
The spill occurred just before the spawning season for many marine species, 
and not only intoxicated their habitat, but also affected their population 
numbers, and the wiped-out the predators who gathered to feed on them.  
Because of the suffering populations of herring and salmon, the food source of 
many other marine species, the wildlife population continues to decline.  

As well for people, the Native American population suffers with reduced fishing 
yields, hunters must spend time, energy, and money to travel further for 
subsistence; fisheries were closed; and 20 communities along the coast of the 
spill have shown large incidences of Post-Traumatic Stress Disorder and 
depression.

(Source: Pamela A. Miller, 1999) http://arcticcircle.uconn.edu/SEEJ/Alaska/miller2.htm)

Shanghai American School (SAS)-Pudong’s Solutions

Currently, we still have solutions to the problem of climate change and global warming. If we do 
nothing, the damage will soon be irreparable.  There are two general solutions to the problem:

1. Reduce CO2 emissions: burn fewer fossil fuels, keep fewer cattle, and switch to more renewable 
    energy sources.

2. Increase CO2 sinks: cultivate forests and fight forces such as desertification and erosion. These will 
    absorb CO2 pollution created naturally and by humans, and will release more oxygen into the 
    atmosphere. 

Shanghai American School- Pudong Campus R&S Club, 2011-2012

It’s YOUR turn to make a difference

    Turn off the lights when not in use.

    Plant organic gardens instead of buying vegetables from the supermarket.

    Eat more vegetables compared to meat.

    Fix leaks in the watering system of the house.

    Insulate houses to use less heating energy.

    Use tote bags instead of disposable plastic bags.

    Recycle paper and plastic bottles when finished with them.

    Use public transportation instead of driving.

    Drive a more fuel-efficient car.

    Plant trees to remove carbon dioxide from the atmosphere.

IN ACTION:

How did SAS-Pudong educate themselves and others about global warming and climate change?
What did they do to help solve this problem?

In the Classroom: 

Physics Lesson- a challenge has been given to students to find more ways of creating gardens in the city.  
A combination of lack of space and environmental issues makes gardening notoriously hard in Shanghai. 
The goal is to develop automated systems to aid in keeping plants alive, and to increase attempts in 
average households to garden.
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http://onescrappymom.com/2010/11/airplane-etiquette/

In their R&S Clubs: 

Carbon Neutral: Through our Zero Emissions program, we encouraged people to buy trees after going on 
vacations during school breaks.  This allows them to remove the carbon dioxide they produced (during 
their travels) using trees. 

To make it more structural, all school trips have 50RMB embedded in them for purchasing trees.

Low-power: To cut down on the usage of lights, water, and paper in the school, Earth Day was used to 
introduce students to small, local changes that they could make in their everyday lives for the good of 
the environment.  These changes could include games that did not need electricity, reusing paper 
instead of throwing it away, and turning off lights when they are not in use.

Recycling: The club itself recycles paper, plastic bottles, and batteries for a limited time; as well as 
using old banners from school events to turn into tote bags, pencil cases, and aprons, and composts 
organic waste to create fertilizer for growing plants.

Try It!

Recycled Art: Make beautiful pieces of art to raise awareness and use less of Earth’s resources for 
projects.

Instructions:
1. Gather used pieces of material: scraps of paper, plastic, wood, toys, broken items, etc.

2. Give background information on climate change or habitats, and how everyone is affected by 
    unsustainable use of resources

3. Have kids construct 3D objects relating to climate change or habitats

References
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Case Study
UNIT 6: Future Environment and Ways to Reduce our Carbon Footprint

Contributors: SMIC Private School

                     

Concordia International School

See page 78 for background information on this unit.

Objectives:

to start critical thinking about how present individual behavior will 
affect the Earth in the future; and offer practical steps and lessons 

towards reducing our environmental impacts.

Forest Sustainability

Forest sustainability is the management of sustainable planting and harvesting of trees in a forest.  Our 
world needs forests to help provide our daily energy and useful items; with our developed lifestyles, 
harvesting trees provides many key raw materials. However there also needs to be a certain level of 
forest coverage maintained to prevent the spread of deserts and dry land, provide oxygen, and absorb 
carbon dioxide.

Benefits of Sustainable Forestry

    Continuous supply of wood products

    Continuous supply of oxygen in the atmosphere

    Absorption of excess carbon dioxide

    Moisture retention

    Flood prevention

    Prevention of soil erosion and desertification

    Preservation of wildlife and their habitats

    Economic profits for the agricultural industry

    Leisure and enjoyment for everyone



GLOBAL ENVIRONMENT

On a global level, forests are responsible for absorbing large amounts of carbon dioxide, of which the 
level is now at a historic high. They also provide large amounts of oxygen, which all humans need for 
survival. The Amazon Forest in Brazil is called the “Earth’s Lung” for its massive contribution to the 
exchange of the planet’s carbon dioxide for oxygen. Sustainable forestry and the management of locals 
practicing destructive subsistence cropping in the world’s largest forest, is extremely important to keep 
regular functioning around the globe.   

Forests also serve as the home to many varieties of animals, other vegetation, and organisms which 
balance our global ecosystem. If habitats are destroyed and this balance upset, entire human and nature 
functioning can be distorted.
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Effects and Consequences

The entire world is affected by the survival of forests, because everyone relies on them in one way or 
another.  Changes in local places can lead to impacts around the world.

Impacts on the 

LOCAL& GLOBAL ENVIRONMENT 
Forest sustainability eases soil erosion, and prevents draughts and flooding in immediate vicinities. For 
communities such as Kulun Qi, Inner Mongolia, where the MTP is planting trees, forests are absolutely 
vital to preventing the spread and invasion of the Taminchagan desert into the nearby village. Closer to 
home, desertification (with the expansion of the Gobi Desert, now encroaching on the national capital 
Beijing), brings terrible sandstorms that, at times, can reduce visibility to 0 from only 100m away. The 
main function of the forest in these areas is to stabilize the land and prevent this from occurring. Thus, 
sustainable forestry is essential. It’s YOUR turn to make a difference

    Reduce your carbon footprint: calculate how much energy you use every day and then reduce it.
    
    Buy less.  As demand drops, so will supply, curbing the creation of CO2.

    Offset the CO2 you cannot reduce in trees.  Each poplar through the MTP offsets 250kg/CO2 in its 
    lifetime

    Practice reducing: instead of reusing or recycling products that have already been produced, save the 
    materials in the first place.  Try eating vegetable-based foods instead of meat, not printing e-mails or 
    documents, and always carry a reusable bag instead of using new plastic ones

    100 mile diet: buy and eat foods produced locally to reduce production energy and CO2 emissions.  
    This also supports your local community members.

    Disposing of toxic household wastes, such as paint, paint thinner and car fluids, with the appropriate 
    local facilities for proper disposal.  Favor green products in the future if possible.

    Taking your own reusable bags to the grocery store. If you take plastic bags, use them until they are 
    worn out.

    Composting your food waste and use it as nutrient rich soil for your lawn or to start your own organic 
    garden.

     Avoiding buying individually wrapped products.

     Using reusable items such as mugs, lunch containers, batteries, pens, and razors.

    Replacing paper products with reusable ones (or using recycled, non-chlorine bleached paper when 
    you do have to use paper).

    Reusing: Before you throw away products, think of ways of to reuse them.  Some ideas include selling 
    them in a garage sale or donating to the local charity.

Case study: 
Strong Sandstorm Hits Northern China, Envelopes Beijing

A great yellow dust cloud enveloped the Chinese capital Wednesday, cutting 
visibility to less than 100 meters, in the worst sandstorm to hit Beijing in recent 
years. 

The Palace Museum in central Beijing was swathed in yellow dust at noon 
Wednesday, and the portrait of Mao Zedong on the Tian' anmen gate tower was 
obscured. 

Few pedestrians could be seen in the streets, but the number of traffic 
policemen was increased, ensuring the expressways and airport remained in 
operation. 

In Wangfujing Street, the city's main commercial center, pedestrians wearing 
scarves and gauze masks scurried along with their heads lowered to blowing 
grit. 

"I'm almost suffocating in this damn sandstorm," one pedestrian grumbled. 

Wang Hongsheng, a senior citizen living in Beijing for more than 60 years, said 
such weather had seldom been seen in the city in recent years. "I remember 
seeing such sandstorms in the old days." 

In the southern part of the city, the sky was darkened by a fog of sand, forcing 
vehicles and shops to turn on their lights.

(Source: People’s Daily Online, 2002 http://english.peopledaily.com.cn/200203/20/eng200203)20_92444.shtml
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SMIC R&S club president, Edward Yang, gathering their members at the R&S 1st Annual International School Summit

In their Club—Concordia: 

Full-week: Green Week was one week … dedicated to Green activity. We had various themes for each 
day such as turning off all of the lights in classrooms, and on another day nobody was allowed to print 
using school printers. We also …delivered a plant to every advisor class for them to care for the watering 
of it.

The week was organized by the Environmental Committee. Members went around making sure all of the 
events were being carried out.  We worked with the school to make the Million Tree Project and official 
Charity of the Month for Concordia in 2012, so the Environmental Committee will be able to better 
fundraise for it.

The selling of ornaments was a way for us to gain awareness for global warming, as well as draw 
attention to a very easy way to help. We sold trees during lunch, and talked to anyone we saw about them.

IN ACTION:

How did SMIC Private School and Concordia International educate themselves and others about our 
environment’s future and sustainability?
What did they do to help solve this problem?

In their Club - SMIC:

Variety: Our club’s main learning method is through using multimedia rather than through books. This 
year, our club attended the R&S International School Summit and gained insights on organic gardening, 
recycling, sustainability, and eco-auditing. Through the internet, we also learned about sustainable 
practices around the world, in hopes of implementing some in our school.

Long-term projects: In the past 4 years, our school has succeeded in planting 4,000 trees in Inner 
Mongolia. Through our fundraisers, we also promoted the use of green products.

This year, as we tried to fundraise for the Thousand Tree Challenge … we looked into a partnership with a 
Taiwanese company called Miniwiz. Miniwiz is a company dedicated to sustainable development. In the 
2010 Taipei Flora Expo, Miniwiz built a 9-story tall pavilion using 1.5 million plastic bottles. They also 
manufacture and sell…other green and sustainable products such as recycled-material iPod cases and 
solar-powered light bulbs which we purchased and resold. Through the sale of these two products, we 
not only raised a large amount of money to plant trees, but also promoted the use of green products. We 
also sent four students to Inner Mongolia on the Million Tree Project planting trip.

SMIC School’s environmentally friendly merchandise used to raise funds for planting trees



SMIC School’s environmentally friendly merchandise used to raise funds for planting trees
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Try It!

Marketing and Promotion

Need: 
    2 people

    One table

    Banner or other environmental/club decorations

    ~20 tree ornaments

Display banner and a few ornaments on a table near the lunch room.  Have two people talk to students 
and teachers during class change and break periods about reforestation and the importance of trees.  
Repeat everyday for a full week, or as long as permitted. 

Adapt this activity!

Marketing and the environment activities for younger students:

    Hold bake sales or candy-gram sales with classroom delivery around holidays at school; sell them for 
    the cost of a tree. Have the kids create posters and make announcements

    Call local organizations to participate in environmental events where you can hold a booth. Display 
    what green activities your school has been doing, and meet others who are doing similar projects!

    Have students design new environmental products that will help reduce our CO2 use in everyday life

    Write letters to local officials or influential citizens to explain their countries emissions problems, 
    and urge them to stop. Give practical solutions.

References

i Martin Strel, 2012, “ The Amazon: The World’s Largest Rainforest”, Amazon Swim, retrieved from: 
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Resources & Links 
Convention on Biodiversity http://www.edna.edu.au/edna/referral/browse/http://www.cbd.int/
URL: http://www.cbd.int/ 
National Association for Environmental Education, UK based with branch in Shanghai – URL: 
www.naee.org.uk; 
Facebook: http://www.facebook.com/NAEEUK; Twitter: https://twitter.com/#!/NAEE_UK

US Department of Agriculture Forest Service: Conservation Education
http://www.fs.usda.gov/wps/portal/fsinternet/!ut/p/c5/04_SB8K8xLLM9MSSzPy8xBz9CP0os3gjAwhwtDD
w9_AI8zPwhQoY6IeDdGCqCPOBqwDLG-AAjgb6fh75uan6BdnZaY6OiooA1tkqlQ!!/dl3/d3/L2dJQSEvUUt3QS9
ZQnZ3LzZfMjAwMDAwMDBBODBPSEhWTjBNMDAwMDAwMDA!/?ss=119995&navtype=BROWSEBYSUBJECT&ci
d=null&navid=100000000000000&pnavid=null&position=BROWSEBYSUBJECT&ttype=main&pname=Conserv
ation%20Education-%20Home

Resources by Unit

Unit 1: Desertification

•  http://www.pbs.org/newshour/extra/teachers/lessonplans/world/sahara.html

•  http://www.pbs.org/wnet/africa/tools/eco/activities2.html

•  http://www.discoveryeducation.com/teachers/free-lesson-plans/desert-dwellers.cfm

•  http://www.nationalgeographic.com/xpeditions/lessons/18/g912/gpafrica4.html

•  http://learningtogive.org/lessons/unit383/

•  http://learningtogive.org/lessons/unit373/

•  http://www.pbs.org/newshour/extra/teachers/lessonplans/world/sahara.html

Unit 2: Deforestation

•  http://learningtogive.org/lessons/unit380/lesson3.html

•  http://kids.mongabay.com/lesson_plans/lisa_algee/deforestation.html

•  http://www.challenger.org/gcce/assets2/deforestation/braziliandeforestation-intro.pdf

•  http://news.bbc.co.uk/cbbcnews/hi/newsid_3540000/newsid_3546300/3546395.stm

•  http://gc2000.rutgers.edu/GC2000/MODULES/ENVIRONMENT/Deforestion_plan.htm

•  http://teachershare.scholastic.com/resources/12221

•  http://www.globalchange.umich.edu/globalchange2/current/lectures/deforest/deforest.html

•  http://www.greenpeace.org/international/en/campaigns/climate-change/science/deforestation/

•  http://www.myparlo.com/en/teachers/lessonplans/defoeng_1.asp

•  http://edu.earthday.org/role-livestock-production-global-deforestation

•  http://edu.earthday.org/sites/default/files/the_role_of_livestock_production_in_global_
    deforestation_lesson_plan.pdf

•  http://www.pbs.org/independentlens/takingroot/classroom.html

•  http://geoalliance.asu.edu/azga/node/272

•  http://afe.easia.columbia.edu/geography/element_e/ee14.html

•  http://www.cifor.org/publications/pdf_files/Books/BChokkalingam0603-02.pdf

•  http://www.cdcclimat.com/IMG/pdf/14_Etude_Climat_EN_Deforestation_and_carbon_markets.pdf

•  http://www.npr.org/templates/story/story.php?storyId=5418823 
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“In the last decade, we have worked 
tirelessly to educate young people in China 
about the environment and to help shape 

their opinions, attitudes and values about caring 
for our planet through responsible 

behaviors and  community service. ”

- Shanghai Roots & Shoots



Unit 3: Plants, Trees, and Forests

•  http://education.nationalgeographic.com/education/activity/adopt-vacant-lot/?ar_a=2

•  http://learningtogive.org/lessons/unit387/

•  http://learningtogive.org/lessons/unit229/

•  http://learningtogive.org/lessons/unit165/

•  http://learningtogive.org/lessons/unit11/

•  http://learningtogive.org/lessons/unit293/lesson1.html#lesson

•  http://learningtogive.org/lessons/unit475/lesson1.html

•  http://learningtogive.org/lessons/unit473/lesson1.html

•  http://learningtogive.org/lessons/unit237/

•  http://learningtogive.org/lessons/unit258/lesson1.html

•  http://learningtogive.org/lessons/unit272/lesson1.html

•  http://learningtogive.org/lessons/unit182/

•  http://sfr.psu.edu/youth/sftrc/lesson-plans/forestry/k-5

•  http://sfr.psu.edu/youth/sftrc/lesson-plans/forestry/6-8

•  http://sfr.psu.edu/youth/sftrc/lesson-plans/forestry/9-12

Unit 4: Biodiversity and Ecological Systems Balance

•  http://www.wecanchange.com/middle-school/resources/lesson-plans/lesson-plan-2/

•  http://player.discoveryeducation.com/views/hhView.cfm?guidAssetId=F78AB963-6905-4B3C-BBE1
   -CED4B5FF3029&skin=siemens

•  http://www.nationalgeographic.com/xpeditions//lessons/08/g68/preserve.html

•  http://www.amnh.org/education/resources/biocounts/

•  http://www.amnh.org/education/resources/biocounts/what_is.php

•  http://www.cbd.int/ibd/2008/resources/teaching/

•  http://www.discoveryeducation.com/teachers/free-lesson-plans/looking-for-biodiversity.cfm

•  http://www.cbc.ca/archives/teachers/lesson-plan/protecting-biodiversity.html

•  http://outreach.mcb.harvard.edu/lessonplans_S10.htm

•  http://www.epa.ie/researchandeducation/education/educ/resources/cspe/protectedsoilbiodiversity/

•  http://www.sandiegozoo.org/teachers/curr_biodiversity_activ.html

•  http://www.environment.nsw.gov.au/resources/education/BiodiversityTeachersGuide.pdf

•  http://www.sustainablebluemountains.net.au/localliving/resources/files/Biodiversity-lesson-plans.pdf

•  http://asiasociety.org/education/resources-schools/elementary-lesson-plans/biodiversity-memory-match

•  http://www.mnh.si.edu/mna/TeacherResources.cfm

•  http://www.bgci.org/canada/edu_act/
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Unit 5: Global Warming and Climate Change

•  http://www.pbs.org/newshour/extra/teachers/lessonplans/science/green_schools.html 

•  http://www.pbs.org/newshour/extra/teachers/lessonplans/science/green_schools.html

•  http://www.pbs.org/newshour/extra/teachers/lessonplans/science/ethanol_interactive.html 

•  http://www.wecanchange.com/high-school/resources/lesson-plans/ 

•  http://www.wecanchange.com/middle-school/resources/lesson-plans/lesson-plan-1/ 

•  http://learningtogive.org/lessons/unit484/lesson1.html 

•  http://learningtogive.org/lessons/unit527/ 

•  http://learningtogive.org/lessons/unit246/lesson3.html 

•  http://learningtogive.org/lessons/unit372/ 

•  http://learningtogive.org/lessons/unit476/lesson1.html 

•  http://learningtogive.org/lessons/unit476/lesson1.html 

•  http://learningtogive.org/lessons/unit367/ 

•  http://www.wecanchange.com/middle-school/resources/virtual-labs/

Unit 6: The Future Environment and Sustainability

•  http://www.pbs.org/newshour/extra/teachers/lessonplans/science/alternative_energy.html 

•  http://www.discoveryeducation.com/teachers/free-lesson-plans/energy-and-cars-what-does-the-future-hold.cfm 

•  http://www.wecanchange.com/middle-school/resources/lesson-plans/lesson-plan-3/ 

•  http://www.wecanchange.com/middle-school/resources/lesson-plans/lesson-plan-4/

•  http://player.discoveryeducation.com/views/hhView.cfm?guidAssetId=F78AB9636905-4B3C-BBE1-
    CED4B5FF3029&skin=siemens

•  http://www.wecanchange.com/high-school/resources/videos/

•  http://learningtogive.org/lessons/unit483/lesson1.html 

•  http://learningtogive.org/lessons/unit385/ 

•  http://learningtogive.org/lessons/unit392/ 

•  http://learningtogive.org/lessons/unit388/ 

•  http://learningtogive.org/lessons/unit379/ 

•  http://learningtogive.org/lessons/unit507/ 

•  http://learningtogive.org/lessons/all_units.asp?grades=3-5 

•  http://learningtogive.org/lessons/unit366/ 

•  http://learningtogive.org/lessons/unit279/lesson1.html 

•  http://learningtogive.org/lessons/unit286/lesson1.html 

•  http://learningtogive.org/lessons/unit365/ 

•  http://learningtogive.org/lessons/unit368/ 

•  http://news.bbc.co.uk/cbbcnews/hi/newsid_4620000/newsid_4626200/4626239.stm 

•  http://ecosystems.psu.edu/youth/sftrc/lesson-plans/wildlife 

•  http://www.wecanchange.com/middle-school/resources/related-sites/ 
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Other Useful Lesson Plans

•  http://learningtogive.org/savetheearth/binder.asp (general category choices) 

•  http://learningtogive.org/lessons/unit561/

•  http://learningtogive.org/lessons/unit27/ 

•  http://learningtogive.org/lessons/unit389/

•  http://learningtogive.org/lessons/unit376/

•  http://learningtogive.org/lessons/unit480/lesson1.html

•  http://learningtogive.org/lessons/unit124/

•  http://learningtogive.org/lessons/unit382/

•  http://learningtogive.org/lessons/unit307/lesson1.html

•  http://learningtogive.org/lessons/unit300/lesson1.html

•  http://learningtogive.org/lessons/unit54/

•  http://learningtogive.org/lessons/unit477/lesson1.html

•  http://learningtogive.org/lessons/unit94/

•  http://learningtogive.org/lessons/unit370/

•  https://www.lessonplansinc.com/biology_lesson_plans_ecology_lab.php

•  http://global.wisc.edu/outreach/k-12/webb/

•  http://global.wisc.edu/outreach/k-12/webb/units/dams.pdf

•  http://global.wisc.edu/outreach/k-12/webb/units/aquifer.pdf

•  http://global.wisc.edu/outreach/k-12/webb/units/mining.pdf

•  http://global.wisc.edu/outreach/k-12/webb/units/factory-farms.pdf

•  http://afe.easia.columbia.edu/geography/element_e/ee14.html

•  http://afe.easia.columbia.edu/geography/lesson_plan.html

•  http://tv.nytimes.com/learning/teachers/lessons/environment.html

•  http://www.lessonplansinc.com/biology_lesson_plans_ecology_lab.php

•  http://www.discoveryeducation.com

•  http://www.alpac.ca/index.cfm?id=lesson_plans

•  http://www.sandiegozoo.org/teachers/classroom_activities.html

•  http://sfr.psu.edu/youth/sftrc/lesson-plans/wildlife

•  http://sfr.psu.edu/youth/sftrc/environ-series

Roots & Shoots as service learning

•  http://www.rootsandshoots.org/campaigns/servicelearning 
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    Harvesting: the act or process of gathering a crop

    Holdfast: a root-like structure used by some plants and algae to firmly affix themselves to substrates, 
    such as rock or the ocean floor

    Interdependent: dependent on each other

    Over-cultivation: the excessive use of farmland to the point where productivity falls due to soil 
    exhaustion or land degradation

    Over farming: reducing the amount of time land is left to rest, resulting in soil being degraded and 
    sometimes infertile

    Overgrazing: the animal consumption of plants that extracts an unsustainable yield of vegetation from 
    an ecosystem

    Over-use: to make use of too often or too extensively

    Photosynthesis: the process plants use that takes sunlight, mixed with carbon dioxide from the air and 
    water from the soil to make food

    Precipitation: liquid or solid water particles that originate in the atmosphere and fall to the Earth’s surface

    Predation: the interaction between species in which one species uses another as its food; this 
    influences the distribution, abundance, and diversity of a species.

    Population: a group of organisms of one species that interbreed and live in the same place at the same time

    Reforest: to replant trees on an area that was previously forested.

    Semi-arid: characterized by scanty rainfall and scrubby vegetation, often occurring in continental interiors

    Spheres of sustainability: the three ideals (environmental protection, social well-being, and economic 
    prosperity) to be integrated in decision-making and actions when taking into account the future and 
    present needs.

    Stabilize: to hold firm, stable, or steadfast

    Stipe: a supporting stalk or stem-like structure; bears the reproductive structure in plants (ex. the 
    head of a mushroom cap)

    Sub-humid: Regions where moisture in normally less than under humid conditions but still sufficient 
    for the production of many agricultural crops without irrigation or dryland farming. Natural vegetation 
    is mostly tall grasses. Annual rainfall varies from 51 centimeters (20 inches) in cool regions to as much 
    as 153 centimeters (60 inches) in hot areas.

    Sustainable development: development that meets the needs of the present without compromising 
    the ability of future generations to meet their own needs

    Symbiosis: the close ecological relationship between individuals of two (or more) different species

    Transpiration: the process where water vapour from a plant is evaporated back into the atmosphere

Glossary
    Afforestation: planting new forests on land which historically has not been covered by forest

    Agro-forestry: an integrated and intensive agricultural production system that includes trees and 
    shrubs as an essential component to achieve environmental, economic, and social goals; trees are not     
    incidental, but contribute to the overall yields, profitability, and sustainability

    Arable: capable of being tilled for the production of crops

    Arid: being extremely dry; being barren because lack of moisture

    Biome: a large geographical area of distinctive plant and animal groups, which are adapted to that 
    particular environment (climate/geography determines the type of biome)

    Blade: leaflike part of the plant that takes in sunlight to make food

    By-products: something produced in the manufacturing of something else

    Carbon footprint: a measurement, in units of metric tonnes of carbon dioxide, of all greenhouse gases 
    we individually produce (especially through electricity, heating, transportation, and product consumption)

    Carbon sequestration: using natural and/or industrial processes to capture atmospheric carbon and 
    store it in living or non-living reservoirs 

    Clear-cutting: the felling and removal of all trees from a given tract of forest

    Climate Change: any long-term weather pattern changes in a region or across the globe.

    Community: a social group of any size whose members reside in a specific locality, share government, 
    and often have a common cultural and historical heritage

    Competition: rivalry between two or more organisms or groups for an object of common desire, 
    usually resulting in a victor and a loser, but not necessarily resulting in the destruction of the latter

    Cooperation: working together for a common purpose or benefit; joint action

    Deforestation: the removal of an entire forest or stand of multiple trees without replanting

    Desertification: the expansion of desert land, or the degradation of dry or arid lands

    Environment: the aggregate of surrounding things, conditions, or influences

    Ecosystem: networks of individual organisms that are continuously interacting with each other, and 
    are interdependent in ways that are virtually invisible to most people.

    Epiphyte: a plant that grows on another in a non-parasitic relationship and gets its nutrients from 
    water, dust particles, and the air 

    Feedback loop: circular arrangement of causally connected elements, in which an initial cause 
    propagates around the links of the loop, so that each element has an effect on the next, until the last  
    ‘feeds back’ the effect into the first element of the cycle

    Green-house effect: the trapping of long-wavelength radiation inside a transparent medium, leading 
    to more heating and a higher resultant temperature

    Habitat: places where plants and animals live
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