REDD Curriculum

This Curriculum is designed to introduce students grade 9-12 to the REDD mechanism that was included in the Copenhagen Accord in December 2009.  Ecological, sustainability, social and economic issues are integrated into the curriculum.  Students will also learn about the science and policy behind REDD.  Below is an outline of the curriculum.

I     Short film:  REDD Alert.  What is REDD?  How can the Mbuto people of the Democratic Republic of Congo participate in REDD?

II    REDD 101.  Fact sheet

III   Short Film:  REDD Revolution.  Interviews with policy makers and environmentalists.  Film clips of forests and forest peoples in the Democratic Republic of Congo and Indonesia

IV   REDD fact finding exercise for countries of Sri Lanka and Ecuador

V    Case Study:  Indonesia


Short Film: WHAT’S A FOREST WORTH.


Essay: Fiasco in Indonesia


Summary:  REDD pilot project in Indonesia


Student handout:  Calculating funds Indonesia could receive under REDD

VI   Simulated forest plot exercise.  Measuring tree diameters and calculating the amount of carbon in one hectare of tropical forest*

VII  Activity: Accessing and analyzing satellite images of deforestation

VIII Google Blog:  How satellite imaging and a new Google Earth engine platform will monitor reduction in deforestation rates in real time for REDD

IX    Role Play.  Students take on the role of investigative reporter and write an article on REDD using Reporting on REDD and Redd-monitor articles as references/examples.

-Resources

-Taking action

*The simulated forest plot exercise has been streamlined and simplified.  The circles representing trees, for example, are out of scale to the size of the page they are on (which represents one hectare).  This was done to make it possible to measure the diameters accurately.  In explanation, you can tell your students that the tree diameters have been enlarged by about 5x, to make measurement practicable.   Also, the equation used is idealized.  The “a” variable is an average figure, and the value of diameter’s nth power varies with tree species etc.  It is usually closer to 2.5 than 2.  Nonetheless, the exercise will give the students an idea of how carbon amounts are arrived at, and their final answer should fall within the range of carbon stored in a tropical forest.

Answer keys

REDD Revolution film questions:

1.  International Panel on Climate Change

Fact finding exercise:

1. Just off the east coast of southern India

2. 30%

3. Yes

4. Ecosystems are isolated from each other

5. Creating wildlife/conservation corridors between fragments

6. 90%

7. 200,000 hectares/year

8. 55 million tons per year

Student handout-Indonesia:

a. 2 million hectares/year

b. .5 million hectares/year

c. 100 million tons/year

d. 1 billion dollars

1. They are equal

2. Corruption, inefficiency, inequity

3. Require transparency, pre planning, invest is systemic infrastructure

4. Satellite imaging and Google Earth engine

5. Using trust funds

6. Funds flowing in, sustainable farming and forestry established

7. Foreign aid, private donations, carbon market funds

8. Answers will vary

Simulated forest plot exercise:  About 230 tons

Accessing satellite images.  Answers will vary.  Two good answers are

x = 57.7625, y = -11.4331 and x =57.5858, y = -9.7249 (these are coordinate points)

Curriculum

I REDD Alert Film

View the Short Film REDD ALERT on line at www.un-redd.org.  Click on Multimedia. Scroll to bottom.  Click on “entire multimedia page”  Click on REDD ALERT.

II REDD 101

The basics of a mechanism that will help save rainforests and 

jump-start climate change mitigation

REDD is a mechanism that was adopted by the United Nations Framework Convention on Climate Change in Copenhagen in December, 2009.  It is expected REDD will be officially written into an international climate change agreement in 2010.  REDD is an acronym for Reducing Emissions from Deforestation and forest Degradation in Developing countries

REDD will compensate tropical countries for protecting their forests, thereby reducing the carbon emissions that result from deforestation.  Deforestation in the tropics is responsible for 15% of our carbon emissions.

Negotiators in Copenhagen could not agree on much, but they did agree that halting deforestation in the tropics was “low hanging fruit”--- a relatively easy and fast way to start mitigating climate change.

To be successful, REDD must be implemented in all tropical forest countries.  If it is not, deforestation from logging, agriculture, mining, etc., will simply leak into the countries that lack incentives for protecting forests.

To calculate by how much a tropical country is reducing its deforestation rate, REDD will rely on ground verification and satellite imaging.  Google Earth has just designed an engine that integrates and displays satellite images so that deforestation can be accurately tracked in real time.

Some of the funds tropical countries will receive for reducing their deforestation rates will go into a trust account.  If a country backslides, and starts cutting down its forests after receiving REDD funds, it will forfeit the funds in the trust account.  This addresses the issue of permanence.

Indigenous people, local forest communities, forest industries, etc. all have a stake in forests.  It is essential that a fair and transparent distribution of REDD funds is made to all these stakeholders for the contributions they make to protecting forests.

The Copenhagen Climate Fund will receive monies from the developed countries and be the entity that makes payments to tropical countries.

The monies will come from a combination of foreign aid programs, private donations and funds generated by a price put on carbon emissions (a carbon tax or a cap and trade system that allows polluters to offset some of their emissions by paying into a carbon market).  Another source of income may come from a fee assessed on air travel, which has a large carbon footprint.

Monies from the Copenhagen Climate Fund will start flowing into tropical countries in 2013.  In the meantime, tropical countries are consulting with forest stakeholders, identifying strategies for reducing deforestation and building up their capacity to monitor forest cover within their borders and distribute funds to stakeholders.

III REDD Revolution Film

View the film REDD REVOLUTIONS View on line at www.un-redd.org.  Click on multimedia.  Click on REDD REVOLUTIONS.  

Question:

Several experts spoke about REDD.  One expert was the director of IPCC.  What does IPCC stand for?  (hint—google IPCC or read REPORTING ON REDD)

IV Fact Finding Exercise

Go to www.un-redd.org.  Click on policy board, then click on 3rd policy board meeting.  Then scroll down to presentations---#5 Observer countries, and click on Sri Lanka and Ecuador.

1. Where is Sri Lanka located?

2. How much of Sri Lanka is covered with natural forest?

3. Are Sri Lanka’s ecosystems fragmented?

4. What does ecosystem fragmentation mean?

5. What do you think could be done to help fragmented ecosystems?

6. What percentage of Sri Lanka’s forests are owned by the state?

7. What is the deforestation rate in Ecuador?

8. Deforestation in Ecuador accounts for how many tons of carbon emissions/year?

V Indonesia Case Study

-View the short film WHAT’S A FOREST WORTH? FOREST DEPENDENT PEOPLE AND THE POSSIBLE EFFECTS OF REDD.  View on line at www.climatemediapartnership.org.

-Read Fiasco in Indonesia and REDD pilot project summary.

Fiasco in Indonesia 

The heavy use of pesticides to increase yields of rice in Indonesia began in the 1960s.  Fifteen years later, an ongoing study showed that the pesticides, though expensive, had not had any impact.  It found that for every pest species killed, five non pest species were killed, some of which were pest predators.  Over three thousand years of evolution, rice paddies had established a natural balance between predators and prey.

Unfortunately, the pesticides threw this balance off kilter.  One of the pests, the brown plant hopper, had developed an immunity to pesticides.  In 1976 its population boomed, consuming half a million hectares of rice - enough rice to feed three million people for an entire year.  The application of pesticides was discontinued.

Three years later another disaster occurred.  The World Bank approved its first transmigration loan to Indonesia.  Transmigration was not something new to the county.  It had been going on at a modest pace since 1903, and was based on the quite reasonable premise that the redistribution of Indonesia’s population, concentrated on the island of Java, would have desirable effects.  Like the homesteading of the American West, transmigration was intended to give impoverished people a chance to settle a sparsely inhabited frontier and become productive farmers.

Under the corrupt and repressive Suharto regime, however, transmigration became a tool of tyranny, and the World Bank’s loans, a means to fund its expansion.  With the five hundred and sixty million dollars loaned by the Bank, and additional funding from The World Food Program, Germany, Britain and the Dutch, three and a half million people were resettled in ten years.

Most of these people were unwilling Javanese peasants, who had become landless as the disparity between the rich and poor was widened under Suharto’s iron fisted rule.  They were rooted up from their communities and sent to strange islands at the cost of seven hundred dollars per family.  Suharto had them sent to Sumatra, Borneo, Irian Jaya (which he had annexed), Sulawesi and East Timor (which he had invaded) – areas of unrest, where local people were seeking more autonomy from his highly centralized and unrepresentative government.  This, along with using his army to intimidate opposition, was they way in which he conducted an internal colonization of his country, and diluted its troublesome pluralism.

The resulting environmental damage was extensive.  Forests were indiscriminately cleared to establish farms and tree plantations in violation of the World Bank´s own guidelines, which the Bank proved unwilling or unable to enforce.  Hillside grades of eight percent and more, were bulldozed, leading to severe erosion and the silting of waterways in the rainy season.  Valuable hardwood trees, that could have been harvested in the process of clearing, were simply burned to ash.  Fields that were planted with crops failed to produce worthwhile yields, and were abandoned.  One of the great natural storehouses of biological diversity, ten percent of the world’s remaining rainforests, was being decimated.  

So too were the cultures of tribal peoples like the Dayak of Borneo and the Kuba Rimba of Sumatra .  When the World Bank T2 project transplanted thirty thousand families into the Kuba’s traditional territories in 1979, the Kuba protested.  They said the forests settlers were clearing what  was theirs.  But the nomadic Kuba, because they practiced shifting agriculture instead of fixed dry crop or irrigation cultivation, did not qualify for land entitlement under Indonesian law.  With the tacit approval of the World Bank, whose stated policy was to respect Indigenous rights, their forest was subdivided into farms of five hectares each, and the homeless Kuba were reduced to begging at bus stops.  This kind of systematic dispossession of native people occurred throughout the outer islands of Indonesia.  

By 1991 deforestation rates in Indonesia reached one point two million hectares per year, and the World Bank had ceased funding transmigration because of the overwhelmingly detrimental effect it was having on tribal groups, and the failure of settlers to establish prosperous communities.  In the end the program had depleted the natural resources of Indonesia, spread poverty to the outer islands, and strengthened a dictatorship.  Furthermore, it had failed to measurably lower the population of Java, which was its original purpose, and contributed to a foreign debt that was to reach a colossal one hundred and thirty two billion dollars by the turn of the century.

REDD pilot project in Indonesia-summary.

 The Aceh Ulu Mason project in Indonesia.  This project is protecting 750,000 hectares of forest.  It is being funded through voluntary carbon markets and will receive 26 million dollars over 5 years.  It will prevent 100 million tons of carbon from going into the atmosphere over the next 30 years, and it is already lifting the people living in the vicinity out of abject poverty by funding sustainable development in the reserve’s buffer zone. It is also financing health and educational projects in local communities.

-Complete the handout.

Student Handout

Climate Change and Indonesia’s Rainforests

Indonesia has the third largest rainforest in the world, and is also the third largest emitter of greenhouse gases, behind the United States and China.   Poverty is widespread in Indonesia, the government has a history of being corrupt and its deforestation rate is the highest in the world.  In 1950, the country had 162 million hectares of rainforest.  As of 2009 only an estimated 86 million hectares remain.  The present deforestation rate is about 2 million hectares per year, much of it driven by logging, forest fires and the conversion of rainforest into palm oil plantations.  The destruction of rainforests in Indonesia is not only threatening its biodiversity*, but adding millions of tons of greenhouse gas emissions into the atmosphere.  It is adding so much, that if deforestation were brought to a halt in Indonesia and Brazil alone, four fifths of the emission reduction goals of the Kyoto Protocol for the years 2008-12 would be met.  The current Indonesian government---according to the report “Indonesia and Climate Change” authored by the World Bank and the British government---has many good policies and laws that favor sustainable forest management.  However, its capacity to implement and enforce laws is weak. For example, even though it is illegal to cut down trees along rivers and on steep slopes, some local municipalities still do so.  

The activity below is an exercise where you will analyze a scenario for reducing deforestation in Indonesia.  It is hypothetical, but based on reality. 

*Indonesia accounts for only 1.3% of the world’s land surface but shelters 11% of its biodiversity. 

The Scenario

Indonesia reduces its deforestation rate to 1.5 million hectares per year.

Calculation of the compensation Indonesia would receive under REDD.

A. The present deforestation rate in Indonesia is ____________________.

B. Number of hectares saved per year =____________________________.

C. Amount of greenhouse gas emission reduction per year =_______________________.

 (Use an average figure for the amount of carbon stored in one hectare of tropical forest—200 tons).

D. The amount Indonesia receives =_________________________________.

(Use the low end value of a ton of carbon on the International Carbon Trading Market---$10 per ton)

1. Compare the amount of greenhouse gas emission reduction that the Aceh Ulu Project would provide over 30 years to the amount of greenhouse gas emission reduction you calculated for the entire country of Indonesia in the scenario above.

2. What are some of the potential problems you foresee in the way the government of Indonesia distributes the funds it receives from Redd.

3. How could these problems be addressed.

4. How can REDD administrators monitor the deforestation rate in Indonesia so they don’t overpay or underpay Indonesia.

5. How can REDD administrators make sure that once Indonesia receives a payment they don’t backslide, and start cutting down more forests.

6. What are the potential benefits of enacting REDD to the people of Indonesia.

7. Where would the money come from to pay for REDD.  

8. Do you think REDD will work.  Why or why not.

VI Simulated Forest Plot

The page of the plot is provided separately (if you do not have it, contact Save the Rainforest, Inc. at saverfn@cybermesa.com).  Make measurements and calculate total amount of carbon stored in a one hectare plot of tropical forest.

VII Accessing and Analyzing Satellite Images of Deforestation in the Tropics

In this exercise you will view raw satellite images of tropical forest dating back, in some cases, to 1986.  In some of the image sequences it will be easy to track deforestation.  In other sequences it will not be so easy.  You will find cloud cover and seasonal differences in vegetative colors to be a problem in determining the sequence of deforestation---in some cases.  This will give you an appreciation of how hard it is to accurately track deforestation by satellite, and how valuable a tool the new Google Earth Engine will be to scientists and REDD staff.

Go to www.landsat.org
Click on Landsat TM---classic tool search.  A world map with dots will appear.

Scroll to the bottom of map.  Go over 12-13 squares and up 7 squares.  This should put you in the province of Rondonia in the Amazon of Brazil.  Click on several of the dots in the area.  Observe the satellite images.  

Give the coordinates of 2 dots that displayed satellite images that showed very noticeable progressions of deforestation.  You can find the coordinates of dots at the bottom of the world map (example x = 60.5880, y = -9.9901) 

1st dot coordinate______________________________________

2nd dot coordinate______________________________________

If you are curious, click on dots in other tropical areas. The Congo—largest country in central Africa---has some good satellite image sequences.

VIII Google Blog





Seeing the forest through the cloud

Thursday 12/10/2009 04:59:00 AM

Today, at the International Climate Change Conference (COP15) in Copenhagen, we demonstrated a new technology prototype that enables online, global-scale observation and measurement of changes in the earth's forests. We hope this technology will help stop the destruction of the world's rapidly-disappearing forests. Emissions from tropical deforestation are comparable to the emissions of all of the European Union, and are greater than those of all cars, trucks, planes, ships and trains worldwide. According to the Stern Review, protecting the world's standing forests is a highly cost-effective way to cut carbon emissions and mitigate climate change. The United Nations has proposed a framework known as REDD (Reducing Emissions from Deforestation and Forest Degradation in Developing Countries) that would provide financial incentives to rainforest nations to protect their forests, in an effort to make forests worth "more alive than dead." Implementing a global REDD system will require that each nation have the ability to accurately monitor and report the state of their forests over time, in a manner that is independently verifiable. However, many of these tropical nations of the world lack the technological resources to do this, so we're working with scientists, governments and non-profits to change this. Here's what we've done with this prototype to help nations monitor their forests:

Start with satellite imagery
Satellite imagery data can provide the foundation for measurement and monitoring of the world's forests. For example, in Google Earth today, you can fly to Rondonia, Brazil and easily observe the advancement of deforestation over time, from 1975 to 2001:




(Landsat images courtesy USGS)

This type of imagery data — past, present and future — is available all over the globe. Even so, while today you can view deforestation in Google Earth, until now there hasn't been a way to measure it.


Then add science
With this technology, it's now possible for scientists to analyze raw satellite imagery data and extract meaningful information about the world's forests, such as locations and measurements of deforestation or even regeneration of a forest. In developing this prototype, we've collaborated with Greg Asner of Carnegie Institution for Science, and Carlos Souza of Imazon. Greg and Carlos are both at the cutting edge of forest science and have developed software that creates forest cover and deforestation maps from satellite imagery. Organizations across Latin America use Greg's program, Carnegie Landsat Analysis System (CLASlite), and Carlos' program, Sistema de Alerta de Deforestation (SAD), to analyze forest cover change. However, widespread use of this analysis has been hampered by lack of access to satellite imagery data and computational resources for processing.

Handle computation in the cloud
What if we could offer scientists and tropical nations access to a high-performance satellite imagery-processing engine running online, in the “Google cloud”? And what if we could gather together all of the earth’s raw satellite imagery data — petabytes of historical, present and future data — and make it easily available on this platform? We decided to find out, by working with Greg and Carlos to re-implement their software online, on top of a prototype platform we've built that gives them easy access to terabytes of satellite imagery and thousands of computers in our data centers.

Here are the results of running CLASlite on the satellite imagery sequence shown above:





CLASlite online - This shows deforestation and degradation in Rondonia, Brazil from 1986-2008, with the red indicating recent activity


Here's the result of running SAD in a region of recent deforestation pressure in Mato Grosso, Brazil:





SAD online - The red "hotspots" indicate deforestation that has happened within the last 30 days

Combining science with massive data and technology resources in this way offers the following advantages:

· Unprecedented speed: On a top-of-the-line desktop computer, it can take days or weeks to analyze deforestation over the Amazon. Using our cloud-based computing power, we can reduce that time to seconds. Being able to detect illegal logging activities faster can help support local law enforcement and prevent further deforestation from happening.

· Ease of use and lower costs: An online platform that offers easy access to data, scientific algorithms and computation horsepower from any web browser can dramatically lower the cost and complexity for tropical nations to monitor their forests.

· Security, privacy and transparency: Governments and researchers don't want to share sensitive data and results before they are ready. Our cloud-based platform allows users to control access to their data and results. At the same time, because the data, analysis and results reside online, they can also be easily shared, made available for collaboration, presented to the public and independently verified — when appropriate.

· Climate change impact: We think that a suitably scaled-up and enhanced version of this platform could be a promising as a tool for forest monitoring, reporting and verification (MRV) in support of efforts such as REDD.

As a Google.org product, this technology will be provided to the world as a not-for-profit service. This technology prototype is currently available to a small set of partners for testing purposes — it's not yet available to the general public but we expect to make it more broadly available over the next year. We are grateful to a host of individuals and organizations (find full list here) who have advised us on developing this technology. In particular, we would like to thank the Gordon and Betty Moore Foundation for their close partnership since the initial inception of this project. The goal of the Moore Foundation’s Environmental Conservation Program is to change the ways in which people use important terrestrial and coastal marine ecosystems to conserve critical ecological systems and functions, while allowing sustainable use. We're also working with the Group on Earth Observations (GEO), a consortium of national government bodies, inter-governmental organizations, space agencies and research institutions through GEO's Forest Carbon Tracking (FCT) task force. Last month together we launched the GEO FCT portal and are now exploring how we can also together bring the power of this new technology to tropical nations.

We're excited to be able to share this early prototype and look forward to seeing what's possible.

Posted by Rebecca Moore, Engineering Manager, Google.org and Dr. Amy Luers, Environment Manager, Google.org

IX Role Play

Browse through REPORTING ON REDD on line at www.un-redd.org.  Click on multimedia, then on REPORTING ON REDD.  Also, look at some articles critical of REDD---on line at www.redd-monitor.org.

Write your own article on REDD, trying to be objective and sure of your facts.  The article could be about REDD in general, or about REDD in a specific country.  To make your article special interview indigenous people, environmentalists, etc. via email.  See contact information for these people on page 8 of REPORTING ON REDD.

Website Resources

www.un-redd.org   Official site of the UN REDD Programme

www.adpartners.org  Website of a coalition of environmental groups, large corporations and prominent politicians/figures working to stop deforestation in the tropics

www.redd-monitor.org  Reports and stories critical of REDD

www.carbonpositive.net  All about carbon and climate change

www.CLASlite.org  Satellite images

Taking Action

Submit your Role Play article on REDD to your school paper and/or the local media.  Spread the word on REDD.

Invite an expert on REDD to speak at your school.  

Form a REDD Observation Team.  Follow and report on the progress, or lack of progress, of REDD in a particular country.  The website resources above will be helpful, as will the new Google Earth Engine --- once it is made available to the public.  If you form a REDD Team Save the Rainforest would like to know.  STR would also be interested in including your findings in our newsletter.  Contact Bruce at saverfn@cybermesa.com.

Take a REDD trip to Ecuador or Panama.  Meet with staff in the ministries of environment that are coordinating REDD.  Meet with environmentalists, forest community leaders and indigenous people who are forest stakeholders.  Visit community projects and forest reserves that are or plan to be REDD eligible.  Report on your findings.  Contact Bruce at saverfn@cybermesa.com

Design a REDD t-shirt and sell on Earth Day.  Example of a text:  Keep thinking green, but remember REDD.

For more ideas go to Save the Rainforest, Inc. website at www.saverfn.org
Curriculum compiled by Save the Rainforest, Inc.  www.saverfn.org
