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Experiment: Land Rights of Indigenous People

Group Members: Solomon Hsiang, Josef Miler, Marion Dumas

1. Problem:

a) Legal challenges often lead to the denial of legitimate land claims by indigenous people.

b) The settlements of these legal challenges often do not provide fair compensation to the indigenous people.

c) Possession of adequate land is essential to the survival of the indigenous peoples of Brazil as well as their unique cultures and pools of knowledge.

d) There exists no mechanism to ensure that the indigenous people of Brazil retain legal claim to the area of land necessary for their survival under the aforementioned legal challenges.

e) Vast quantities of knowledge held by the indigenous population, concerning the presence and extraction of natural resources within the rainforest, remain inaccessible to the rest of Brazilian Society and the World.

2. Plan:

Project Mission 2006 recommends that the Brazilian Government:

1. lock the minimum amount of land demarcated to Indigenous people at its current value of 940,000 square kilometers, 

2. is held responsible to maintain the area and quality of demarcated land held by individual indigenous groups should legal challenges be settled against their favor, 

3. establish a government agency under the Ministry of Science and Technology, with input from the Ministry of the Interior, FUNAI and the National Institute of Industrial Property to regulates both the collection of indigenous knowledge regarding the existence and application of natural resources within the Amazon and the distribution of corresponding royalties among the appropriate indigenous groups.

3. Background:
The way of life that distinguishes indigenous populations from one another and the rest of Brazilian society is inexorably attached to the land they inhabit.  In some cases it is the particular tract of land that has been inhabited by their ancestors that is of particular importance, in other cases it is the nature of the land, the condition of the forest and its natural resources that allow indigenous populations to define their distinct cultures.

The influx of NeoBrazilians into the Amazon River basin over the last century has drastically reduced the amount of land held by the indigenous people.  Whether a product of accident or intention, enormous tracts of land that were once the territory of indigenous people, usable as hunting grounds and farmland and the source of all sustenance for the indigenous peoples, are now the property of large corporations, wealthy landowners, small scale farmers, speculators and the government.  Needless to say, that for the indigenous people who have lost these lands, their ability to support themselves has been badly damaged by loss of territory.  This loss of land, coupled with the other side effects of NeoBrazilian expansion: epidemics, alcoholism, acculturation, enslavement and genocide, have devastated both the populations and cultures of the indigenous people of the Amazon.

Currently, there exists a legal process that permits the Native Amazonians to obtain the land rights to the land that they inhabit.  However, the laws, the execution of them, and the enforcement of them are all flawed.  

Built into the structure of Decree 1,775/96 is a clause permitting anybody to challenge the ownership of demarcated lands.  Should the challenge prevail in court, a decision made by a single judge, the demarcation process is halted and the indigenous people do not receive the legal rights to their land.  This often leads, in the end, to the claiming of their land by another party, the governance of whom the inhabitants are required to bear.

As the decisions regarding the validity of challenges to the demarcated lands is dependant on a small group of individuals, corruption is not uncommon.  Often the challenging party is a large corporation, wishing to establish plantations or hydroelectric facilities for example, that holds very real power over the decision of the ruling court.

Even after land has been demarcated, it is very difficult to enforce the property rights of the indigenous people.  Encroachment by both large corporations, farmers, loggers and miners has caused the deterioration of demarcated lands throughout the Amazon.  The nature of the Amazon, a remote and difficult-to-penetrate forest, has made enforcement of land rights an extremely difficult task for the government.  In many cases, the natives themselves have taken the responsibility of enforcing their land claims upon themselves, resulting in inter-racial hostilities and unnecessary violence.

After assessing the situation, Mission 2006 recommends that Decree 1,775/96 be modified to ensure that the indigenous people of Brazil are guaranteed a minimum quantity and quality of land upon which to live and maintain their cultural uniqueness.
Figure 1: Amazonas Region
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(courtesy of the National Indian Foundation of Brazil (FUNAI))

4. Procedure

Phase 1 (Approximate Duration: 10 to 20 weeks): Establishing the Indigenous Coexistence Project-eXperiment (ICP-X)


Infrastructure: The ICP-X will research and determine the best choices for project infrastructure - such as the location of the ICP-X Brazilian headquarters, human resources, communications systems, and etcetera.  


Public Relations: The ICP-X will initiate contact and relations with the proper Brazilian government agencies, conservation interest groups, and Brazilian public.  Brazilian government contacts include, but are not limited to: the National Indian Foundation of Brazil (FUNAI), the Brazilian Institute for the Environment and Renewable Natural Resources (IBAMA), the National Environment Council (CONAMA), the Amazon Region Protected Areas (ARPA), the provincial government of Amazonas the System for Vigilance of the Amazon Region (SIVAM), the Ministry of Science and Technology, the Ministry of the Interior, and the President Luiz Inacio Lula da Silva.  Conservation interest group contacts include, but are not limited to, the Amazon Conservation Team (ACT), Greenpeace, Socioambiental, the Coordinating Committee of Organizations of the Amazon Basin (COICA).  Finally, public relations with the Brazilian public will include focusing efforts on education programs outside of school, publicity events (such as public meetings and/or marches), and media outlets (such as radio, television, press releases, and internet advertisements).


Phase 1 ends when the ICP-X public relations team determines, in good faith, that the  

Phase 2:    (Approximate Duration: 6 months to 1 year): ICP-X Implementation:


Legislative Recommendation: Though the ICP-X has no direct governing or legislative power, it aims to effect change through legislative recommendation.  The ICP-X will present a proposal to the government of Amazonas, outlined in the plan above and explained further below:

ICP-X recommends that the government of Amazonas amend Decree 1,775/96 in order to:

1. Fix the minimum amount of land demarcated to Indigenous people at its current value of 940,000 square kilometers.  With this policy in place, any demarcated land taken away from indigenous people must be replaced to them in full at another location.  Land distributed to replace successfully challenged demarcated land will be paid for and provided by the provincial government, creating a built-in “checks and balance” system on the courts.

2.   Protect the quality of demarcated land held by individual indigenous groups should legal challenges be settled against their favor.  This aspect of our plan ensures that successfully challenged demarcated land is replaced by land of equal or greater value.  Without this clause, companies would legally challenge demarcated lands and merely replace the land with land of far poorer quality, thus making a profit.  Furthermore, land used to replace challenged land must have a reasonable portion of the land adjacent to previously demarcated land.  This second component ensures that the cultural and historical ties of an Indigenous group are not wholly lost in the court challenge.  This aspect of ICP-X provides an effective bulwark for this type of corruption.

3.   Establish the Agency for the Cooperative Dissemination of Indigenous Knowledge (ACDIK), under the Ministry of Science and Technology, with input from the Ministry of the Interior, FUNAI and the National Institute of Industrial Property to regulates both the collection of indigenous knowledge regarding the existence and application of natural resources within the Amazon and the distribution of corresponding royalties among the appropriate indigenous groups.  This third and final aspect of our proposal will protect the Indigenous people from bio-piracy while simultaneously opening up a legitimate, legal market for the use of internationally unknown biological information by establishing patent regulations.  These patent regulations will provide royalties to the indigenous people for the information they sell to researchers.  Furthermore, information regarding the agricultural and sustainable living practices of Indigenous people could prove invaluable to future preservation efforts and land conservation.  


The ICP-X will lobby the government of Amazonas to educate legislators and advance conservationist motives.  Lobbyists will aid legislators in research compilation and proposal construction.  


The ICP-X public relations team will continue and advance education and promotional programs to the Brazilian government, the public interest groups, and to the people of Brazil.  Specific attention and emphasis will be placed on organizations and people of the Amazonas province.


The ICP-X will conduct constant analysis of progress toward proposal confirmation.  Weekly reports, to be publicly released, will document the success, drawbacks, and future of the proposal.  Every six (6) months, the ICP-X will publicly release its “Semiannual Report on the Status of the Indigenous Cooperation Project-eXperiment”.  


Phase 2 ends when the Decree is amended in a manner in compliance with the above proposal, as determined by the ICP-X.

Phase 3: (Approximate Duration: three (3) years): ICP-X in Action


The amended Decree 1,775/96 will take effect in all demarcation disputes.


The ICP-X public relations team will continue and advance education and promotional programs to the Brazilian government, the public interest groups, and to the people of Brazil.  Specific attention and emphasis will be placed on organizations and people of the Amazonas province.


The ICP-X will monitor court rulings, giving particular attention to cases in which the challenge is successful.  Court analysts, working hand in hand with environmental experts, will determine the legitimacy and quality of land granted to Indigenous people.  These analysts will produce weekly reports, entitled “ICP-X: Recent Court Analysis”, outlining and explaining the court events of the week.  Furthermore, the analysts will compile the “ICP-X: Semiannual Report on the Court System” to be publicly released.


The ACDIK will collaborate with indigenous people and interested researchers as outlined by the proposal.  


The ACDIK oversight team will monitor and analyze the agreements and interactions between indigenous people and researchers.  Analysis will determine the legitimacy of agreements, outlining the beneficial and detrimental effects to the indigenous people.  This team will further investigate any unwelcome interaction with Indigenous groups that explicitly decline cooperation offers.  


The ACDIK oversight team will produce weekly reports, entitled “ACDIK Recent Agreements and Experimental Analysis”, outlining and explaining the notable events of the week.  Furthermore, the analysts will compile the “ACDIK: Semiannual Report on the Cooperative Dissemination of Indigenous Knowledge” to be publicly released.


Phase 3 is complete at the end of three (3) years.

Phase 4: (Approximate Duration: 2 to 3 months): Project Analysis


The ICP-X and ACDIK will conduct project research to determine the overall success of the program and the status of the problems stated above.  



When these analysis teams are confident in their understanding of the status of the ICP-X and ACDIK, they will publicly release the “Indigenous Cooperation Project-Experiment Abstract and Analysis”, that outlines the successes, failures, and projections for the project.  


All aspects of Phase Three (3) will continue, while the analysis teams compile their Phase 4 results.


Phase Four (4) ends upon release of the Abstract.

Phase 5: (Approximate Duration: Indefinite): Project Expansion:


Based upon the previously released success or failure of ICP-X and ACDIK, the ICP will determine whether to propose the ICP to the Brazilian national government, to adjust or alter the ICP-X in an effort to adapt to new understanding of the situation, or to abort the ICP and ICP-X completely.  If the ICP determines, as we predict, to expand the ICP to the national level, the procedure for expansion will mirror the phase-based plan of the ICP-X, with modifications made as the ICP determines necessary.

5. Tools, requirements: 

· Administration and infrastructure for public relations campaign.

· Funding: Current projections include (all figures in US dollars):

-   100,000
Headquarters Construction

-   300,000       Personnel

-   100,000    Brazilian Government Public Relations

-     10,000     Conservation Interest Group Public Relations

-   700,000    Brazilian General Public Relations

-   120,000    Annual Administrative Overhead (Utilities, Analyses,      etc.)

   1,330,000  TOTAL for First Year

· Administration and infrastructure to inform Indigenous people of their new rights.  Many current agencies, like FUNAI, are already in place to do so.

· Method and Agency for the Indexation of land quality.

6. Testing:


Prior to the implementation of Phase 3 of ICP-X, IBAMA will need to determine the quality and availability of land surrounding all currently challenged territories within Amazonas utilizing Mission 2006’s  Forest Quality Index Method and the infrastructure of SIVAM.  ICP-X will need to understand the quality and availability of this land to determine the feasibility of shifting or expanding the territory of native groups under the proposed legislation. 


Before the ACDIK attempts communication with the indigenous groups of Amazonas, FUNAI will need to conduct a survey to determine which groups wish to participate in the program.  The decision to participate must be made by whatever governing structure exists within each individual group, with adequate respect paid to cultural differences in the decision-making process.  Steps will be taken to ensure that all decision making bodies within a group have determined that the given group desires to cooperate with the ACDIK.  It is important that the ACDIK respects decisions by indigenous groups to refrain from involvement.


Tests to be run during this experiment in land-demarcation and knowledge acquisition:

· Determine whether and to what extent the number of challenges made to demarcation claims is affected by the amended Decree 1,775/96.

· Determine whether and to what extent the number of challenges approved  is affected by the amended Decree 1,775/96.

· Determine whether and to what extent the number of complaints concerning corruption in the demarcation legal process are affected by the amended Decree 1,775/96.

· Determine how effective the amended Decree 1,775/96 is at maintaining the area and quality of indigenous lands within Amazonas.

· Determine whether the indigenous populations of Amazonas feel that their claim to their land has been affected by the amending of Decree 1,775/96.

· Determine the effectiveness of ACDIK’s information gathering techniques and whether the ACDIK produces any revenue for the Brazilian Federal Government.

· Determine the response of indigenous groups that have cooperated with the ACDIK to the ACDIK’s information gathering campaign. 

· Determine whether the desire of groups that initially refused to cooperate with ACDIK changes over the course of Phase 3.

· Determine whether and to what extent the indigenous populations of Amazonas stabilize over the course of the program.

7. Externalities:

Corruption is a constant problem for state and local governments within the Amazon.  Though certain measures have been included in this plan to reduce the impact that corrupt government officials have on the effectiveness of this program, it is impossible to make guarantees.  This program is intended to be profitable for Brazilian society as a whole; however there exists the potential for individuals of power to undercut the entire effort.

Although the ACDIK will be working diligently to prevent the unnecessary and unsanitary interaction between Indigenous people and researchers, it is possible that some disease will enter and affect tribes.  

Though most indigenous people have an undeniable attachment to their land, some may decide to move out of their current territories, thus complicating the situation.  

If indigenous people perceive the project as a threat, is likely they will not cooperate and instead act with hostility towards our workers.  In light of this plan’s safeguards, this is wholly unlikely.

8.  Expected Results:


Following the amending of Decree 1,776/96, the number of successful challenges to the demarcation of indigenous lands may drop as the body that decides the validity of these challenges becomes accountable for replacing lost indigenous lands.  If this occurs, it is expected that those challenges that succeed will have a more legitimate claim than those that failed.  

This program should improve the standard of living for the indigenous people of Amazonas as well as their relations with NeoBrazilians.  The populations of indigenous groups within Amazonas will increase (or slow their decline) at a faster rate than populations of groups outside of Amazonas.  This is expected because the amending of Decree 1,775/96 is intended to increase the indigenous population’s sense of security and their perception of their own wealth, thus encouraging them to repopulate their groups more readily.  Also, studies
 have illustrated that indigenous groups within the Amazon that experience gradual, limited and friendly contact with NeoBrazilians prior to expanded contact are better able to adapt and survive what would otherwise be more damaging interaction with NeoBrazilians.  This indicates that those groups that agree to cooperate with ACDIK should show an increased survival rate for expanded contact with NeoBrazilians.

The Brazilian Federal Government and participating indigenous groups may receive revenues from the ACDIK’s patent sharing program.  The ACDIK will also fuel an acceleration of medicinal research and the efficient exploitation of resources within the Brazilian Rainforest.


Possible negative effects that may result from ICP-X include epidemics, increased deforestation rates and an economic slowdown in Amazonas.  Epidemics may result from the initial contact between indigenous populations and ACDIK personnel, as native populations do possess the necessary immunity to diseases carried by some NeoBrazilians.  Deforestation or other forms of damaging natural resource exploitation may result from the dissemination of knowledge by the ACDIK that is not properly regulated. Because of this, it is crucial that steps are taken to uphold standards of sustainable extraction.  Though the growth of economic activity in Amazonas may be hurt by the constraints imposed by the amended Decree 1775/96, it is unlikely due to the expansive nature of Amazonas and the wide distribution of its natural resources.

Looks good, get the background done (did you want this copy or the other one?)
Experiment: Sustainable Land Management for Landless Farmers

Problems: 

· There exist large populations of extremely low-income farmers within the Amazon forest that do not own the land that they farm.  

· Because of this, they settle themselves wherever they find space and are forced to move quickly either because they are expropriated by other settlers or because the soil is depleted by unsustainable agricultural practices.  

· The Amazon is suffering from rapid deforestation, largely due to unsustainable agricultural practices. 

· Sustainable agricultural practices will not take root in the Amazon if these farmers do not obtain legitimate rights to farm the land.  

· The mechanisms necessary for these populations to obtain the rights to farm the land do not currently exist.

· The state governments of the Brazilian Interior do not have the funds necessary to implement the internal improvements programs that would increase the standard of living for the extremely low-income populations that inhabit the Amazon.

Plan: 

To implement an experimental government policy of land-leasing that includes:

1. an educational initiative to inform landless farmers (posseiros) of sustainable farming practices and the advantages of taking part in this experimental program,

2. an administration and infrastructure that will lease land to farmers in exchange for a deposit that will be returned to the farmer in a quantity contingent on the quality of land returned to the government,

3. a means for the under-funded state governments of the deep Amazon to raise revenue for internal improvements.

Background:

Current policies cause speculation

The landless peasants can't farm sustainably (legal problems and educational problems): they need to be guided towards the right practices.

The government has no incentive to aid the posseiros under current policies. 

For their survival, the posseiros are forced to get involved into other unsustainable practices (mining) and invade Indian territories and reserves.

Choose a state->Jordan's webpage; Rondonia

Number of peasants there, potential of agriculture, road. Maps

Economic and legal state of Rondonia

Area needed for one family:  .419 square miles of primary forest per person-> 50 square miles for a village of 120 

1.6 acres per family
Procedure:

We propose to conduct an experiment in the state of Rondonia for the management of the land exploited by the posseiros. The plan is that the posseiros provide a deposit to the state, to be managed by (???????), in exchange for the rights to work a tract of land. The particular tract of land granted to the farmers is determined by the Ministry of the Environment utilizing Mission 2006’s Forest Quality Index method. Education to the farmers regarding the sustainable farming methods developed by Mission 2006 will be provided by (?????). In accordance with these methods, the land will need to be fallowed after a number of years.  Should the farmers, upon fallowing their land, return it to the state, they will receive a percentage of their initial deposit back.  The percentage of the deposit that is returned to the farmer will be a function of the quality of the land being returned with respect to its condition when signed to the farmer.  An approximation of this function is illustrated in figure 1 (????).  The deposit return policy will be structured in such a way that it is far more benefitial to the farmer if the land is returned with a relative quality index equal or greater than Qr, the minimum grade of land that will recover to primary forest within a practical time-frame (60-100 years).  If the fallowed land is indexed at or above Qr then the portion of the deposit returned to the farmer will be at or above Pr, a quantity determined to ensure the farmer’s ability to pay off any loans and still retain a profit.  

The money from all deposits will be controlled by the Rondonian government, to be invested and managed by the state treasury , until it is returned.  Sixty percent of revenue generated by the investment of deposits will go, in its entirety, towards funding the proposed education program.  The remaining forty percent will be at the disposal of the state (??????).  Revenue generated due to incomplete return of deposits will fund reforestation efforts in regions that are unable to reforest naturally.  The return on deposits is capped at one hundred percent to prevent of the nominal value of the initial deposit to prevent speculative fallowing.  Should this experimental program be terminated at or prior to its expiration date, all assets will be placed under the control of the Ministry of the Interior. 

Figure 1: Deposit Return Function, 

    Percent Return on Deposit Upon the Return of Farming Rights to the State
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The advantages of this plan are many-fold.  The Ministry of the Environment is placed in control of which regions will be farmed and which will remain fallow until they recover to the point where they may be farmed again.  This will lead to better, centralized management of small-scale development of the forest region.  Also, by making the farming rights available at manageable initial cost, this plan will stimulate the posseiros to obtain their lands legally.  For those farmers that are unable to obtain the necessary cost of deposit, loans will be made available, with minimal interest rates, through government programs already in existence such as?.  Farmers who obtain the legal right to farm state lands will have those rights enforced by SIVAM and local law enforcement mechanisms, thus allowing them to remain on their farms and invest the time and effort to farm properly.  These farmers will also remain exempt from property taxes on land they farm, as ownership rights will remain with the State government.  However, they will be held accountable for standard income taxes on any profits obtained through their farms.  

The education initiative will include a multi-day informative seminar in the regions where these farmers currently reside to provide them will the information necessary to operate in a sustainable manner, as well as the help necessary for them to obtain and manage the initial deposit cost.  It will also include bi-annual this will be difficult visits by a state personnel to inform the farmers of the current quality index of their land, a projected return on their deposit should they continue with their current practices and recommendations of improved farming techniques. 

Because this program is expected to fund itself through the investment of deposits, farmers who operate in a sustainable manner will have larger revenues than those who do not, and the state will obtain funding for internal improvements, this program will benefit all parties involved.  This experiment is intended to provide an example to the rest of the nation for how sustainable land management can be implemented and executed, profitably.

Tools, requirements: 

· Administration and infrastructure to distribute the land within the forest

· Program for the indexation of land within the Ministry for the Environment

· Administration and infrastructure to educate farmers in the methods of sustainable farming and the financial and legal aspects of this procedure so that they understand their responsibilities and opportunities to obtain profits.

· Administration and infrastructure to obtain and manage the deposits of farmers

· Initial loans from a willing and able government bank.

Testing

Before this experiment is run a model of a sustainable farm will need to be established (a proposal for this is included in Mission 2006’s Macroplan). This testing should be completed within five years.  Should the proposed model work, this experiment will be launched to provide the legal and economical tools to expand upon that model.

Results of the Sustainable Farm experiment that will be relevant to this land management experiment: 

· The index value Qr 

· The quantity of farming that may be done prior to dropping farmland below Qr
· The feasible profit margins of the farm model: from this the maximum interest rate of loans to farmers, initial deposit values, Pr, and the real values of the Deposit Return Function will be determined.  

· The minimum acreage needed for a family to sustain itself

During the Sustainable Farm’s experimental period, the administrative structure for this government policy will be organized.  The Ministry of the Environment will need to index the quality and availability of state lands.  The State of Rondonia will need to organize the administration and infrastructure of the education initiative.  The activation of the education initiative may precede the completion of the Sustainable Farm experiment.

Tests to be run during this land management experiment:

· Determine the level of understanding of the farmers involved regarding their rights and obligations under this plan

· Determine whether the involved farmers understand what financial management they must undertake to operate profitably

· Determine to what extent the results of the Sustainable Farm model are consistent with large scale operations

· Determine the effectiveness of this program in controlling deforest rates due to small-scale farming and whether they can be stabilized to the point of equilibrium

How?
Expected results:

During the initial stages of the implementation, the State government will use adaptive management to reach a budget equilibrium for this program.  This program should solve most of the land disputes between the various groups present in the Amazon Forest because the state will be in charge of surveying the land, its distribution, and the enforcement of its policies.  This program should lead to a sustainable cycle of land use within the forest, curbing deforestation and leading to greater economic and social stability within the state.

Should the implementation of this program be completely successful, the only foreseeable negative result may be an increase in migration rates to the forest.  This will only happen if this program is effective in establishing real profit margins for small-scale farmers and individuals from other states migrate to Rondonia in hopes of obtaining such margins.  However, if similar land reform policies are applied in the rest of the country, as should be expected if the program is successful, this should not happen for two reasons. First, the farmers involved in this program will not own the property rights to the land they are cultivating.  This program presents a more stable lifestyle for farmers that were initially semi-nomadic, however it is still not as sedentary as the lifestyle potential migrants may hope for.  Secondly, improved land management does not change the fact that farming in the Amazon is far more difficult than in the southern states. Agroforestry is more technical than traditional monoculture, even in the case of well-run agroforestry, Amazonian soil is less productive than southern soils.  For these reasons there exists little expectation for significant increases in the rate of migration into Rondonia.

Externalities:

Corruption is a constant problem for state and local governments within the Amazon.  Though certain measures have been included in this plan to reduce the impact that corrupt government officials have on the effectiveness of this program, it is impossible to make guarantees.  This program is intended to be profitable for Brazilian society as a whole, however there exists the potential for individuals of power to undercut the entire effort.

Energy

This is all background, where are you going to institute it?  What agency is going to be in charge? Where is it funded from? How will you test if it is working more efficiently?  etc
Problem:

To decide upon a supporting power supply to hydropower in Brazil. What does this mean? Doesn’t sound like a problem, maybe something like “Hydropower causes these problems…..”

Hypothesis:

Fluidized bed coal combustion and combustion turbines are the most desirable.

Background:


Brazil is the largest energy consumer in South America, consuming 9.1 quadrillion Btu of commercial energy in 2000 (EIA)Do you mean EPA, or is this an organization?  Put this in a foot note.  According to TRADE PARTNERS UK, “the Brazilian privatization program is one of the largest and widest reaching ever carried out in the world.”  Because of this, there was insufficient investment, and diversification of power supply was not carried out.

 58 out of the 64 gigawatts produced in Brazil come from hydropower.  Demand for energy exceeded supply in 2001, Brazil experienced severe droughts, leaving many of the reservoirs dry, and resulting in an energy crisis.  New initiatives were made for a more diversified power supply, such as to build new hydrocarbon plants and to resume the building of the nuclear plant, Angora-3.  

Brazil is the largest emitter of carbon dioxide in the region.  In 2000, it released 951 million metric tons of carbon in to the atmosphere.  The interest in building of new energy supplies gives an opportunity to implement cleaner and more efficient power plants in Brazil.  The comparisons of the alternatives to hydropower are given below.    

· Oil/Petroleum


Brazil has the second largest oil reserves in South America, at 8.4

billion barrels.  In 2001, production was at 1.6 million barrels per

day.  Oil consumption was 2.2 million barrels per day, so imports were

brought in, mainly from Venezuela and Argentina.  However, oil is well

known as being an undesirable energy source.  Not only is it

non-renewable, but combustion creates harmful substances,

such as sulfur and nitrogen impurities, pollution, and adds to the

greenhouse effect.  (EIA)?

· Natural Gas

Production and consumption of natural gas in Brazil has risen since the 1990's.  Brazil had the fifth largest natural gas reserves in South America at 7.8 trillion cubic feet.  Gas is more efficient and more economical than some coal and nuclear plants, however, there are still harmful emissions.  According to the International Energy Annual, “20% of total CO2 emissions from fossil fuels in 1996 came from consuming and flaring natural gas.  Natural emissions increased 26.9% from 1987 to 1996”.  (EIA)

· Coal

Brazil consumes  about 23.5 million short tons of coal.  However, coal

has the most damaging effects on the environment compared to other energy sources.  Because it contains carbon in such high concentrations, combustion produces carbon dioxide, as well as sulfur dioxide.  (EIA)

· Nuclear

Brazil currently has 2 operational nuclear power plants, Agnra-1 and

Angra-2.  A third plant, Angra-3, has been put on hold when decreases in military funding meant delays in nuclear power plant construction.  Nuclear power creates energy through fission.  Fission releases far more energy than does the burning of fossil fuels, however there is much controversy over nuclear energy.  Nuclear is a non-renewable energy source, as the uranium used is in limited in supply.  As well, in nuclear fission there is a radioactive product left over that needs to be disposed of.  Problems with the malfunction of nuclear plants can obviously have damaging effects on the environment.  The older plant, Angra-1, has routine shutdowns and has had spills of radioactive water.  The plants have been shown to be poorly operated and such complicated technology is sensitive to human error.  (Khalip, 2001)

· Solar Power:

Solar power in theory is an excellent power source.  It is transmitted fusion energy, which is a totally renewable source.  Solar power is currently not very practical in widespread use in Brazil.  Although it is becoming less expensive, the comparative cost to other energy sources is high.  As well, solar power needs large areas of space to be effective. However, solar power cannot be ruled out as an option, as the price is becoming increasingly less expensive and a more efficient solution.  For example, Siemens has plans for a new plant in Manaus, Amazona State, which are projected to supply about 30% of the Brazilian energy market in the future (TRADE, 2002)

· Wind Power:  

Wind power transfers energy from wind into usable electricity.  Wind

power has low operational costs and is a renewable source which are macro economical advantages in developing countries.  Brazil currently has a total capacity of only 20MW, however, estimates of the production of 50 MW per year til 2010 in the north-eastern Ceara state, and 100 MW after that, thus reaching 2000MW in 2015 (TRADE, 2002).  This is still rather small in comparison to the 58 GW produced by hydropower.  The cost of wind power is still high, nearly 70% higher than the price of hydroelectric production.  Also, for wind power to work, an area with large amounts of wind is necessary for it to be effective.

· Biomass

Biomass is the process of converting stored solar energy to electricity or fuel.  The sugar cane industry of Brazil currently generates more than 4000 gigawatt hours annual to run its own refineries and distilleries.  Between 3.4 and 3.7 billion gallons of ethanol are produced for automobiles each year.  However, the burning of biomass could still contribute to global warming, and does not produce a substantial amount of energy.  (EIA)

· Fluidised Bed Coal Combustion

“Fluidised beds suspend solid fuels on upward-blowing jets of air during the combustion process. The result is a turbulent mixing of gas and solids, much like a bubbling fluid. The mixing action of the fluidised bed brings the flue gases into contact with a sulphur-absorbing chemical, such as limestone or dolomite. More than 95 percent of the sulphur pollutants in coal can be captured inside the boiler by the sorbent.
 

“Fluidised bed boilers can burn almost any combustible material, from coal to municipal waste, and are capable of meeting sulphur dioxide and nitrogen oxide emission standards without the need for expensive add-on controls.” (MED) 

· Integrated Coal Gasification Combined Cycle

“Rather than burning coal directly, coal gasification reacts coal with steam and controlled amounts of air or oxygen under high temperatures and pressures to produce a gaseous mixture, typically hydrogen and carbon monoxide. These hot, coal gases exiting the gasifier are used to power a gas turbine (in the same manner as natural gas). Hot exhaust from the gas turbine is then fed to a heat recovery steam generator (HRSG). The steam from the HRSG is then fed to a conventional steam turbine, producing a second source of power (just as in a combined cycle plant).”

“Pollutant-forming impurities and greenhouse gases can be separated from the gaseous stream. Unreacted solids can be collected and marketed.

“Gasification is used today in refineries and chemical plants, but the technology is still in the demonstration phase for electric power generation.” (MED)

· Combustion Turbine (Gas Turbine)

“Combustion of the fuel produces a high-temperature, high-pressure gas working fluid. When this is exhausted through a gas turbine this causes the shaft to rotate by expanding the gas through a series of specially designed blades. The rotating shaft drives an electric generator and a compressor for the inlet air used by the gas turbine. Many turbines also use a heat exchanger called a recuperator to add turbine exhaust heat into the combustor's air/fuel mixture.”

“Gas turbines are compact, lightweight, easy to operate, and come in sizes ranging from several hundred kilowatts to hundreds of megawatts.” (MED)


To compare these alternatives, the integrated systems such as fluidized bed coal combustion and combustion turbines appear the most clean, efficient, and viable technologies.  Although they are non-renewable, these power supplies are more attractive than the other non-renewable supplies such as traditional fossil fuel systems and nuclear, and IGCC is not yet in wide production.  They are more realistically feasible than the renewable sources, such as solar, wind and biomass.  However, research should be continued in the renewable sources, as they are continually becoming more economically practical, and would be preferred over non-renewable energy sources.  

Sources:

United States. Energy Information Administration (EIA). Brazil Country Analysis Brief. July 2002. <http://www.eia.doe.gov/emeu/cabs/brazil.html://>.
Khalip , Andrei . "Brazil nuclear plant accident discovered by media." REUTERS NEWS SERVICE (2001). 10 Oct. 2002 <http://www.planetark.org/dailynewsstory.cfm/newsid/12533/story.htm>.

Power Market in Brazil. TRADE PARTNERS UK. 20 Nov. 2002 <www.tradepartners.gov.uk/energy/brazil/profile/overview.shtml>.

New Zealand. Ministry of Economic Development (MED). Cost of Fossil Fuel Generating Plant - Appendix A: Technology Descriptions. 20 Nov. 2002 <http://www.med.govt.nz/ers/electric/fossilfuel/fossilfuel-09.html#P532_13239>.
Objective or problem

Find a way to index the overall health of the Amazon Rainforest.  Come up with an equation that will allow us to hypothetically evaluate the overall health of a given area of the rainforest.

Hypothesis
By using modeling in conjunction with monitoring, we can obtain the necessary values to solve our equation and provide a relatively accurate estimation of the health of the Amazon Rainforest Ecosystem.

Background
The way in which we have approached this problem is to divide it into two main parts:  firstly, we will use the different monitoring techniques available as well as the new types proposed by Mission 2006, to collect raw data about the current state of the rainforest; secondly, we will use modeling techniques to analyze this data to give us an indication of the ecosystem’s health.  The monitoring techniques have been collected from the four main areas that we plan on surveying:  land, air, flora and fauna, and collectively represent our monitoring scheme for the rainforest.  The modeling technique that we have chosen to focus on is the tool Population Viability Analysis (PVA) described at length below, which will allow us to interpret some of the data we collect.

Monitoring Techniques
We have divided our techniques in the following areas: water, air, land, flora, and fauna. We will develop each of them separately.

Water Monitoring

The Amazon Basin Rainforest’s water system is very complex and thus requires a complicated set of monitoring schemes to study it. 

1. River Flow Volume: Monitoring of river volume is important as a means of calibrating hydrologic cycle models. It is also important in order to predict and give advance warning for floods further downstream. 

Monitoring
· Acoustic Doppler Current Profiler (ADCP): device which uses ultrasonic device to monitor river volumes more detail needed on how it functions
· Interferometric synthetic: remote sensing techniques that collects data on river volumes how does it work?
· Airborne Scanning Laser Altimetry (LiDAR): detect water level changes. This technique has already proven to be highly useful for measuring vegetation height and so data from such a system would be particularly useful in modeling runoff. This is unclear: why should scanner detecting water level changes be useful for measuring vegetation height and then to model runoff?
2. Groundwater: One major source of threats is the mining processes and their side effects. Acid mine dragains (or AMD) is a solution originating at a mine site and carried off in rain or surface water. 

Monitoring

· Thermal imaging cameras on the planes (part of SIVAM’s data collection system): can locate groundwater flows (but not useful in determining chemical composition) I thought the solution was carried off in surface water
· Quanta-G water quality instrument: designed specifically for ground water monitoring. It measured temperature specific conductance, salinity, total dissolved solids, dissolved oxygen reduction potential, depth, and vented level. 

How are you monitoring surface water?

3. Rainfall
Monitoring
· Infrared Remote Sensing: High frequency monitoring, use only information of cloud-top temperature to determine surface rainfall 
· Microwave Remote Sensing: Based on the distribution of hydrometeors (what are they?) within the cloud, explain instantaneous rainfalls more realistically, but can only monitor twice/day for any location, Housed on low-orbiting satellites

· Fixed-time Recording Local Sensing: Records the amount of rainfall over a set interval of time. In some ways this is a very inefficient method as it produces a large number of extraneous zeros in the data set

· Fixed-event Recording Local Sensing: Fixed-event recording records the time interval over which a set amount of rain falls. The method eliminates the large amount of extraneous zeros, making date sets leaner and more manageable. 

· Climate Prediction Center merged analysis of precipitation (CMAP): The merged analysis was composed of two kinds of data – standard precipitation (STD) and enhanced precipitation (ENH). STD consisted of gauge observations, where as ENH consists of five kinds of satellite estimates. 

4. Evapotransportation

Monitoring

· Direct (Lysimeter): evapotransportation = precipitation-drainage-mass please explain
· Indirect (Water Balance): Lysimeters (even though accurate) is not effective on a large scale. Therefore, even though it is not as accurate, we use indirect method to determine evapotranspiration. 

what are lysimeters?
5. Fish

Monitoring
· VHF Telemetry: uses VHF (what are VHF?) transmitters in the frequency range 173-174 MHz with 1mW output. The system is used to monitor the position of tagged animals. The researchers will be able to study the movement of fish in regular bases as well as reproduction cycle, social behaviors, and other activities. 

· Robotic Boat: less costly alternative to VHF telemetry which uses a tracking system that is contained in a 10’ low-cost kayak hull. It includes subsystems  that allow for its autonomous operation while following a tagged, swimming animal. GPS is used to monitor the position of the boat and acoustic transducers are sued (?) to locate the aquatic life. 

· Parasites: Parasites are potential indicators of environmental quality due to the variety of ways in which they respond to anthropogenic pollution. They provide valuable information about the chemical state of their environment not only through their presence or absence but also through their ability to concentrate environmental toxins within their tissues. How do you measure their presence/absence?
6. Sedimentology: Each year the Amazon transports suspended sediment to the delta plain. The combined exchanges of sediment are estimated an average of 2070Mt per year. 

Monitoring

· Optical Backscatter: shines light into a sample volume and measures reflected light using photodiodes positioned around the emitter. What does it measure(quantity, composition?)?
· Acoustic: Emits short bursts of high frequency sound from a transducer. The sediment will reflect a certain amount of the sound depending upon the concentration, particle size and frequency. 

· Spectral Reflectance: Suspended sediment concentrations are measured using the amount of radiation reflected from a body of water and the properties of that water.

· Digital Optical: A charged-coupled device records the sediment/water mixture in-situ. It can be analyzed for size and concentration of suspended sediment particles, and to confirm the nature of the sediment. 

In general, the techniques could be explained a little more extensively. Some of them are hard to understand for outsiders.
Land Monitoring
1. pH and Ion Testing

Soil Preparation:

1.  Drying

- soils should be dried  as rapidly as possible to minimize microbial activity

- accomplished by exposing as much as surface of the soil to circulate air as possible and by evaluating the drying temperature (not to exceed 38 C to preserve the physiochemical properties of the sample)

2.  Crushing

- By hand or mechanical (stainless steel)

- Filter through a 2mm screen to remove rocks and crate a uniform sample

3.  Divide samples by volume into equal portions

pH:

Importance:

· pH has significant importance in Amazonian soil in relation to ion solubility and toxicity.  For example Al3+ ions are more soluble in acidic pH's and are therefore more toxic to plants in lower pH soils.  However, Amazonian soil is naturally acidic and indications seem to suggest that these levels are currently not significantly affected by industrial output.  Note: the average pH of the Amazon rainforest is in the range of 4.17-4.94.

pH Testing:

· use pH meter with two separate electrodes

· prepare a “soil slurry” of 0.01M CaCl2 2H20* in ratio 1:2 

*Recommended for sandy soils or soils with low cation exchange. Usually causes the pH to appear 0.3 to 0.5 lower therefore, take this into account</p> (what does this symbol stand for?)
Ions:

Importance:

· Ions are critical to the biological processes of plants (ask flora) and could, therefore, possibly be used as indicators of the health of the rainforest.

Ion Testing

· Use CaCl2 to indicate the presence of Na, Mg, K ions.

· Add 0.01M CaCl2 to soil sample and shake it for two hours (mechanically).

· Centrifuge and collect the supernatant and analyze for elemental composition.

· Use plasma emission spectrometry (with emission lines, etc.) to determine percent of Na, Mg, and K ions.


2. Contaminant Testing

Importance:

· Contaminants, such as mercury, pesticides and cyanide, adversely affect the biological systems of the flora and fauna of the Amazon Rainforest.  For example, contaminants are known to weaken the stems of contaminated vegetation and to cause deformed leaves and reproductive failures.  Animals that digest these plants or come into contact with the ground (i.e. burrowers) are also found to suffer respiratory system and brain damage.

Quote:

· “The active flux chamber consists of a stainless steel cylinder covered with a Plexiglas dome. Air is delivered from the breathing zone into the flux chamber with a low-flow pump so that a circulating flow pattern is obtained in the dome. The air inflow is set so that the inside temperature approximates the ambient soil temperature. A pressure relief port prevents the interior pressure from exceeding ambient conditions while the atmosphere in the flux chamber equilibrates. Upon equilibration, air temperature and mercury vapor concentration are measured in the center of the dome. The mercury flux is then calculated from the pump flow rate, the net concentration in the flux chamber, and the surface area enclosed by the chamber.”

Monitoring Fauna


In general, if the soil, water, air, and flora and healthy, the fauna will be healthy as well.  However, there are some threats, such as poaching, which affect only the fauna.  For threats like these, and also unexpected threats, one needs to be able to monitor the health of the fauna directly.  We propose that this be done by monitoring two classes of species: bats and amphibians.

Bats


The reasons for monitoring bats are extensive.  One of the most important reasons is that they are not at all difficult to monitor, and they don’t require that monitoring scientists actually go into the field.  In addition to that, they exist everywhere in the Amazon rainforest; it is therefore easy to compare different regions by using bats as a measure.  Also, it has been shown that bats are very indicative of the health of their environment.  For example, when there are drastic changes in a bats environment, such as a sudden lack of food, they will go into hibernation.  Our proposed method of monitoring bats involves measuring their ultrasonic sounds.

For more information on monitoring bats, please see the fauna characterization.

Amphibians


Amphibians easily absorb substances through their skin, so any toxins that exist in their environment will be present in their bodies.  We propose to use that as an additional test for toxins.  By doing blood tests on amphibians in different areas, we can see the extent to which certain toxins are affecting the fauna.

For more information on monitoring amphibians, please see the fauna characterization.
Monitoring Flora

Our monitoring project consists in three parts. The first part will measures understory density and complexity; the second part will indicate the health of the plants by looking at their metabolism; and the third part will measure the amounts of nutrients in litter fall.

Is there a reason you are monitoring understory and not the other stories?
1. Measuring understory density and complexity.
Analyzing understory density and complexity in this fashion is an important tool in studying animal and plant habitat associations. We will quantify the density and complexity of understory flora of old growth forest and of selectively logged forest, fragmented and regrown forest. Then we will randomly select various study points (forests previously mentioned) and we will take photographs in the north, south, east and west directions from the points selected. The photographs will be displayed such that only the borders and interiors of vegetation become significant (why is that?)
We will use the following parameters and then calculate correlations between those parameters: what will these correlations tell us? How do these measures inform us on understory density and complexity?
· core area: (total area of vegetation patches) - (outermost pixel from all patch edges, this is unclear-> what does the pixel show and why the edges?)

· number of patches: number of discrete vegetation patches

· mean patch size: mere area of vegetation patches

· patch size standard deviation

· total edge: sum of the edge lengths of vegetation patches

· landscape shape index: (sum of edge segments) / (square root of total area of image)

· average weighted mean shape index: (patch perimeters) / (square root of patch areas) and

· average weighted mean patch fractal dimension: 2*log(patch perimeter) / log(patch area) * (patch area) / (sum of the area of all patches)

2. Epiphytes as indicator species:
Epiphytes and orchids are well suited to be indicators of the health and biodiversity of the rainforest, not only because they are an important source of nutrients for other flora and fauna, but because they are very sensitive to shifts in microclimate and they have slow growth. The performance, survival, and distribution of epiphytes is dependent on stand density, microclimate, distance from seed source, tree size and species, type and history of disturbance, population dynamics of epiphytes and trees, and epiphyte physiology 
(Hietz 1999). 

Epiphytes are far more vulnerable to deforestation than other flora. For example, 26% of vascular plant species present in 1900 are now extinct, but 62% of epiphyte species are extinct. Epiphytes are completely dependent on their host plants, so if a tree is cut down, all of the epiphytes residing on that tree will die. In addition, they have very specific zoning constraints, so secondary vegetation might not have all of the necessary micro sites for different epiphyte species. 

In addition to complete deforestation, epiphytes are hurt by fragmentation. Their wellbeing depends on the distance from their fragment to closed forest, and the shape of the fragment (this affect seed dispersal). 
They are also affected more adversely by increased CO2 levels in the atmosphere. Raised CO2 levels shift climate zones, forcing flora and fauna to migrate. Although epiphytes could migrate more easily than trees, many models of the effect of fluctuating CO2 levels predict increased seasonality of precipitation, and thus a reduction of the per humid area containing the highest epiphyte diversity (Hietz 1999). 

Specific species or groups have been identified as good bioindicators:
· The hemiepiphytic Ficus is a keystone species because of its "numerical abundance, intra-crown synchrony of fruit ripening, relatively short intervals between fruiting, large crop sizes and intrapopulation fruiting asynchrony" and the fact that it is often available as a food source for birds when other fruits are scarce (Lambert and Marshall 1991).

· Lichens are often used as an indicator of air quality: Tillandsia, for example, is particularly sensitive to lead pollution.

As we mentioned before we will state the health of these indicator species by looking at their metabolism processes, more specifically at the levels of polyamines
. Because polyamines are synthesized by amino acid decarboxylation reactions, where H+ is consumed, polyamine accumulation may function as a way for plants to keep their pH at a constant value. Polyamines also serve as precursors of various alkaloids that play important roles in plants defense. Adequate levels of polyamines are necessary for optimal growth and replication of plants, bacteria and fungi. Their levels of concentration increase greatly when the environment suffer changes; especially when there is potassium deficiency. In order to measure the levels of polyamines we will measure level of ODC (Ornithine decarboxylase) and ADC (Arginine decarboxylase), which are the enzymes that synthesized polyamines. The process to measure these levels is not complicated, nor expensive. You should say what the process is.
3. Litterfall measurements:

Litterfall, the plant matter that falls to the forest floor, plays an important role in the nutrient cycling of rainforest plants.  Plants recycle the nutrients in the litterfall by reabsorbing them through their roots.  A sharp decrease in the amount of litterfall is indicative of deforestation, and any major changes in the nutrient richness of the litterfall in an area can act as a sign that the area is in trouble.
     

Litterfall is measured both for its biomass and for its chemical composition, and is collected in either conical traps or long troughs.  Neither the conical traps nor the long troughs are very large (80 – 100 cm in diameter for the cones), and many of them will be spread throughout the area marked for observation.  Both the troughs and the conical traps will work for observational purposes, but it is best to favor the conical traps as they are slightly less cumbersome to empty.  Both are constructed of mesh prevent the accumulation of water. Could you reword this last sentence, it is unclear as it is.
During the rainy season, litterfall accumulates more rapidly and needs to be measured at least once a week.  During the dry season, measurements can be lessened to once a month.  In collecting samples,  only the portions of plant matter that are within the trap should be included – for example,  long twigs should be cut, so that only the portion of twig that was over the trap is collected.

 Once the sample has been collected, it has to be seperated into leaves, reproductive parts, fine woody material, and residue, discarding any animal material or scarce adhering mineral material.  Then  the samples are dried and weighted - adding them to obtain the biomass – and stored for chemical analysis.

Chemical Analysis

There are three main kinds of tests run on the litterfall samples once they have been dried and their biomass measures.  The first of these, plasma emission spectrometry is the most widely used and can account for the presence of most elements and ions that require study.  It cannot, however, account for all of them, which is why Redox potentiometry and ion liquid chromatography are also employed.

Plasma emission spectrometry is used to detect concentrations of Si, Al, Ti, Fe, Mn, Ca, Mg, Na, K, P, Ba, Sr, Ge, and Y.   Generally, the sample is exposed to a high energy source, exciting the electrons of the various atoms to specified higher energy levels.  Once the electrons fall back into their ground states, they emit specific wavelengths of radiation.  Determination of emitted wavelengths demonstrates what elements are present in the sample.  Further comparison of the intensities of the emitted wavelengths with given standards allows determination of the concentrations of different atoms.
      
Redox Potentiometry is used to determine the presence of NH4+ By forming a reaction with oxalacetate and malate,  the concentrations of NH4+  can be determined- setting up the half equations and determining the number of electrons consumed.
     

Ion liquid chromatography is used to determine the presence of Cl- and SO42-The chromatography is the separating of the mixtures into their respective elements or ions.  This separation occurs because the components of the mixture have different partition ratios between their mobile and solid phases, and have different rates of travel through the solid phase.  All forms of liquid chromatography use liquids for the mobile phase (as opposed to using a gas, which cannot separate all the elements).

Introduction to Population Viability Analysis
Population viability analysis (PVA) is a process of identifying the threats faced by a species and evaluating the likelihood that it will persist for a given time into the future. 

        Population viability analysis is often oriented towards the conservation and management of rare and threatened species, with the goal of applying the principles of population ecology to improve their chances of survival. Threatened species management has two broad objectives. The short term objective is to minimize the risk of extinction. The longer term objective is to promote conditions in which species retain their potential for evolutionary change without intensive management. Within this context, PVA may be used to address three aspects of threatened species management: 

1. Planning research and data collection. PVA may reveal that population viability is insensitive to particular parameters. Research may be guided by targeting factors that may have an important impact on extinction probabilities or on the rank order (what’s the rank order?) of management options. 

2. Assessing vulnerability. Together with cultural priorities, economic imperatives and taxonomic uniqueness, PVA may be used to set policy and priorities for allocating scarce conservation resources. 

3. Ranking management options. PVA may be used to predict the likely response of species to reintroduction, captive breeding, prescribed burning, weed control, habitat rehabilitation, or different designs for nature reserves or corridor networks. 

Population Viability Analysis is a technique for determining the probability that a species will become extinct within any given time period.  It is applied almost exclusively to mammals, although it is occasionally used to evaluate the status of birds.  PVA has the unique ability to take into account a great deal of subtle information about a species, including the age-specific birth and death rates, the ratio of males to females at birth, the negative effects of inbreeding on small populations, and even randomly occurring calamities, such as floods and climatological events.  Since many aspects of  PVA models are randomly determined, a model is normally run many times in order to establish the statistical properties of the results.  Thus, a common output of these analyses is a histogram of Time to Extinction, from which it is possible to determine the probability that the species will have gone extinct at a given time from present.

Population Viability Analyses are not normally possible without information on the present state of the population.  Thus, monitoring must begin before PVA can be done.  However, once accurate data is available, PVA can show which species are in danger in the long term.  This is not necessarily the same as those species which appear endangered in the short term; in fact, a very large population at any one time might indicate more danger for a species than a moderate population size, due to the population exceeding the carrying capacity of the ecosystem.  PVA can forecast such population crashes.

By providing information about which species are truly in danger, PVA also allows better allocation of resources for monitoring and species- specific preservation efforts.  PVA turns experimental data from monitoring animal species into useful information about the future.

Index number for evaluating the overall health of the Amazon Basin Rainforest

We must keep in mind that there is an enormous amount of factors that contribute to the health of the ecosystem. However, for coming up with a hypothetical index number, we will consider the biomass because the amount of biomass is a direct consequence of all the biotic and abiotic factors.

To address this need, the study quantified the total aboveground biomass (TAGB) and forest structure in tropical forest sites in Brazil. The TAGB of intact forest range from 288 to 346 Mg ha-1, with a mean of 313 Mg ha-1; dense forest TAGB range from 298 to 533 Mg ha-1, with a mean of 377 Mg ha-1; and ecotone (can you define this?) forests TAGB range from 298 to 422 Mg ha-1, with a mean of 350 Mg ha-1. In general, the mean TAGB is 341 Mg ha-1.  Non-tree components comprise 22% of TAGB. This is noteworthy because the non-tree components are often omitted from forest biomass/carbon pool estimates.

Information on total aboveground biomass (TAGB) is scarce for Amazonian forests. Indirect estimates based on commercial volume from forest inventory data
, as well as direct field measurements of individual trees have been used to predict TAGB
. Estimates for TAGB in the Brazilian Amazon have ranged from 155 to 555 Mg ha-1.
TAGB will be estimated by measuring all organic materials above mineral soil. TAGB will be divided into "tree" (broad-leaved trees) and "non-tree" (other components, predominantly palms) components based on structural and ecological significance and practicality of measurement. 

Tree diameter will be measured at 1.37 m above the ground (dbh define this). Trees will be separated into seven diameter classes based on dbh (<10, 10¯30, 30¯50, 50¯70, 70¯100, 100¯200 and >200 cm dbh). Palms will be sampled separately from broadleaf trees. We will divide them into three categories (basal palms with no trunks, <10 and 10 cm dbh). Vines and lianas will be placed in two size classes (<10 and 10 cm dbh). Other components include small dicots (plants <1.37 m in height), litter/rootmat (forest floor), standing dead trees and palms, and dead and downed coarse woody debris (CWD).We will divide CWD into two categories: 2.5¯7.6 and 7.6 cm diameter
. The forest floor component is composed of litter, small wood debris (<2.5 cm diameter), and rootmat. Rootmat contains a large amount of decomposing organic matter, as well as live roots.
Individual equations for each forest component will be used for calculating the biomass (Table 2 and Table 3). Biomass of trees 5 cm dbh will be calculated from equations based on dbh given by Higuchi et al. (1998) for Amazonian trees. Biomass of trees <5 cm dbh will be calculated from equations based on dbh given by Hughes et al. (1999). Tree height will be estimated from a regression equation with tree diameter as the independent variable.
 Steps involved with the methodology
Biomass of CWD will be calculated by using the methods of Van Wagner (1968). Transects to measure mass of CWD 7.6 cm in diameter were 15 m long. Pieces of CWD that are 2.5¯7.6 cm in diameter will be measured along the central 5 m of the 15-m transect. Coarse woody debris will be further separated into tree (dicot) wood or palm wood components. The 7.6-cm diameter class will also be separated into sound or rotten classes following the methods of Kauffman et al. (1988) and Brown (1971). 
For the 2.5¯7.6 cm diameter classes, the diameter and angle off the horizontal of 65 individual pieces along a 100 m transect will be measured to calculate the quadratic mean diameter and wood particle tilt
. Thereafter, we will only count pieces that intersect the line, and we used density, quadratic mean diameter, and wood particle tilt variables to calculate biomass.
To calculate forest floor biomass, each sample will initially be weighed in the field. Sub-samples will then be oven-dried to determine the ratio of wet-to-dry weight. This ratio will then be applied to the entire sample to convert from wet-to-dry weight.
To estimate biomass of basal leaf palms, the number of leaves of each individual palm encountered in the 2 m×10 m plot will be counted and multiplied by a mean weight per leaf derived from a random sample of 30 basal leaves that will have been oven-dried and weighed. Three equations will be necessary to ascertain biomass of palms: biomass of Attlea sp. 1.78 m high will be calculated with the model developed by Anderson (1983); biomass of other palm species 10 cm dbh will be estimated with the model of Frangi and Lugo (1985); and biomass of palms <10 cm dbh will be calculated by using a model developed specifically for this study. 
Vine biomass estimates will be calculated with the model given by Putz (1983). All seedlings (<1.37 m height) will be counted in each of the 16 (1 m×1 m) plots per site. Seedling biomass will be based on sub-sample of 50 randomly collected oven-dried seedlings from which an average weight per seedling will have been determined.
Biomass of standing dead trees <10 cm dbh will be calculated from an equation developed by Hughes et al. (1999). Biomass of standing dead trees 10 cm dbh will be estimated by first calculating volume, then multiplying volume by the mean value of specific gravity of sound dead wood. Standing dead palm biomass will be estimated from an equation developed for this study for palms <10 cm dbh and by multiplying volume by specific gravity (0.327 g cm-3) for palms 10 cm dbh.
 Here is the table of the above mentioned equations and methods
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Biological Value 

According to the National Research Council, there are five basic criteria that researchers look at when determining the biological value of a given species or habitat
:

1. Richness - the number of species or habitat in a given area.  A region with more species per unit area is given a higher value.
    Ex.  Tropical forest have higher conservation priority than an adjacent tropical dry forest with less richness of species. 

2. Endemism - the narrowness of distribution of species in an area. A region with many endemic species have a higher value than a region with fewer endemic species.  Endemics are the species that are prevalent in or peculiar to an area.
    Ex. Madagascar which has 80% of plant species found nowhere else in the world has high priority.

3. Rarity - the rarity of species in a region. A region with rare species is given a higher value.

4. Ecosystem Services - The importance of the natural habitat or resident single species capable of influencing ecosystem function for various services of importance to humans.

    Ex. Forested watershed that is a source of public water has higher conservation value.

5.  Protected Status - The relative protection of species that already exists determines the value of a species or habitat.

All in all, species and habitats do not all have equal value(an example would be valuable here if possible)  when it comes to biodiversity management and conservation, and we must come up with the species and habitats that will best represent the health of the Amazon rainforest as a whole.
Do you have a strategy for that?

General comment: this is well documented and generally well explained. You don’t say how and where you plan to use the different monitoring techniques. There isn’t a clear connection between the different sections and how they can be integrated to index the health of the forest as a whole. Can they be used in the equations you state?  I guess it’s the hardest part and you’re probably still working on it. Try to make more connections or at least state objectives for each monitoring section (water, air…)  which is not always done. Use specifics, where are you planning on implamenting and with what personel and what funding?

Incomplete, please finish
Solutions-Mining
Problems:  Mining is a very polluting and prevalent activity in the Amazon Basin, causing it to be one of the biggest threats to the health of the rain forest ecosystem there.

Hypothesis:  To resolve this problem and protect the rain forest, one needs to either reduce the amount that mining pollutes, or the amount that it exists in the Amazon Basin

Background:  Mining is an interesting industry because it is so closely tied to economics.  All of the ores are traded as commodities and their value can fluctuate greatly in response to what may seem to be a minor instance.  Any mining solutions suggested therefore cannot neglect the economic component, for there will surely be repercussions there for anything that is implemented.  Another important consideration that should be mentioned is the fact that the Brazilian government does not necessarily see it in their interest to save the rain forest.  Our solutions must make it worth their while to rein in mining.  Also, they are elected officials and will not think of implementing solutions that will greatly upset their constituents.

Week one:  Send consultants to the area financed by NGOs and conservation groups that want to see the rain forest preserved and are willing to put their money where their mouth is.  These consultants’ jobs will be to reorganize, revitalize, and reshape each major mining site.  They will instruct the Brazilians in making operations more efficient, but at the same time protecting the jobs of the workers by insuring that they will still be reassigned to some safety or conservation post if they are no longer needed in the more efficient mining process.

Three months:  Consultants finalize site reports and move to new site.  Cycle continues for a five years, until every major site has been reexamined.

Materials:  Funding for Consultant’s salaries

Funding for safety and efficiency improvements to mining operations

The mercury and cyanide levels in the Amazon River Basin will be tested in five years, and every few years after that.  This is an easily tested, solid indicator of mining pollution in the area.

In addition, samples should be taken of mineral composition in the sediment of the river.  Tests for gold in particular would be good.

We hope that the first test after five years will already show a marked drop in cyanide, mercury, and gold in the sediment, and we’re our project to be 100% effective, over time the levels would decrease asymptotically to zero.

Another positive effect from the proposal that may be observed is that as the gold remnants from the major mines are eliminated because they become more efficient and trap their trailings on site, the traditional miners will have drastically scaled down or even ceased their operations.  This would cut down precipitously on mercury levels in the water, for they release incredible amounts.  They cannot be stopped by force, but only dried out from their source.

Externalities:  Like I said, the economic side cannot be neglected.  This project keeps the state-owned mines in the hands of the Brazilian government, allowing them to reap the full profits from them if they so choose, rather than selling them off to foreign corporations and getting a small fraction back on taxes.  In addition, those foreign corporations can slickly use subsidiaries (i.e., mines, refineries, processing plants) in various nations and sleight-of-hand to avoid paying taxes by selling the minerals from one subsidiary to another outside the country (to themselves) for a dirt cheap price.  Therefore there is no guarantee that Brazil would get any money back from privatizing mining completely.  Also, when the state-owned monopolies were sold off, they could easily turn into to private, foreign-owned monopolies, with the same inefficiency problems inherent in any monopoly.  However, Latin American governments like Brazil lack the power and influence over huge, transnational corporations to rein them in with an antitrust lawsuit like the U.S. did with Microsoft, Corp., should that happen.  Hence it is better to keep the mines in state hands, and ask the people who really care, the environment watch groups and NGOs, to pay the salaries of a few workers for a few years to revitalize the system.

The politics cannot be neglected either.  State-owned and traditional mines exist as sort of a welfare state for many of the Brazilian people.  Were those jobs or that income to be cut out completely, it would create many unhappy constituents who would vote differently come the next election.  The consultant approach asks that anyone who is cut from mining for efficiency’s sake be reassigned to implementation of pollution safety standards or cleanup of past pollution.  This way, the government wants to continue paying the same number of salaries in order to keep their constituents happy, and so they would effortlessly clean up the rain forest with no added funding out of their pockets.  The one hole in argument would perhaps be the total elimination of traditional mining.  It will undoubtably make a lot of people unhappy, but we feel that it is so primitively inefficient and polluting, so destructive to the environment for little return, and so unnecessary if all the materials were simply harvested at the major mines in the first place, that it must be phased out.  Other social welfare and poverty control systems will simply have to step in and bridge the gap.  Hopefully, however, the newly well-run, clean and highly efficient mining industry in Brazil will be a paradigm, a beacon to the outside world.  It will show foreign investors that Brazil is a stable and profitable place to invest, boosting its economy and raising the standard of living of all.  So hopefully from the elimination of traditional mining, people will view Brazil as a modern, efficiently run, industrialized nation, and those who gave it up will have a better life for it.

Good start, make sure to re-read the guidelines on how to organize it and include specific locations/states/tribes that you plan to start with.  i trust that you know what is missing at this point........

Health care plan for indigenous people: Note this is NOT the final copy…. Editing is in progress

The indigenous people of Brazil are at risk of extinction if the necessary attention is not provided. The people are afflicted with a variety of severe diseases including smallpox, typhoid, dysentery, influenza, malaria, dengue, minimata, tuberculosis and measles. The discovery of gold in the northern Brazilian state of Roraima generated conflicts between the Indians and new foreigners looking for gold in the 1980s. According to Survival International, a London–based indigenous support group, 20% of the Yanomani population of the Roraima region was killed within seven years.
 Brazil’s indigenous will eventually perish if the proper actions to protect them from disease are not administered.

There are multiple sources for the devastating health crisis. The diseases were first introduced to the indigenous people through the influx of foreigners from Europe and Africa in the 1500s when Brazil was “discovered.” Illegal logging practices also contribute to the propagation of disease. Miniata disease, for example, affects the nervous system causing uncontrollable shaking, muscle wasting and birth defects. The disease is produced by methyl mercury poisoning, a toxic substance used to separate gold and ore. During the 1849 gold rush, 7,600 tons of mercury was dispensed in rivers and lakes.
  Thirty percent of small-scale gold miners called “garimperos” had mercury levels in their body above the World Organization’s standards.
 Cyanide, another toxic substance, is used for the same purpose by large scale mining companies. 

Many indigenous groups made contact with outsiders particularly missionaries, rubber extractors, gold miners and logging companies. These foreigners exchanged goods for cheap labor. The indigenous habituated to the commodities supplied by the foreigners. The Katukina tribe who inhabit the flood land area of the upper Amazonian region, for example, succumbed to high levels of malnutrition, anemia and vitamin deficiencies as a result of having the males work away from the villages to attain these industrialized supplies.
 Malaria, measles, and influenza as a result have afflicted the Katukina tribe.

Malaria is…. Measles….influenza… TB… smallpox, typhoid, dysentery, influenza, malaria, dengue…. (short explanation on how these diseases affect the body and how they are transmitted)

The indigenous people are especially vulnerable to disease because of their aboriginal customs. According to the Pan American Health Organization, the tuberculosis rate was ten times Brazil’s national average, malaria was the main cause of death, and infant mortality rates were three times the national average in 1996. However, within one year of intensive prevention and treatment programs, child mortality dropped by sixty percent and deaths from diseases (malaria and TB) diminished by half. 
 Health care is extremely valuable and will save many from suffering.

Basic health care in most regions of the Amazon is performed within the tribes themselves. Societies typically rely on the traditional medical practices of each individual tribe as their prime source of care. This is partly due to the fact that many of these communities, such as that in the Ilhas de Abaetetuba region of the Amazon estuary, suffer from the effects of a “boombust economy.” In this situation, a large influx of immigration is followed by a slow or even stalled economy, in which health resources frequently become scarce and expensive (3, Reeve).  The second, and perhaps more distinctive problem, seems to be the fact that effective healthcare is often too distant. In Reeve’s study, out of 80 individuals interviewed from the Illhas de Abaetetua region, the most common response to the question of seeking medical exams in clinics was that this method of healthcare was only used as a last resort. (5) Another common sentiment among those interviewed was the fact that traditional treatment worked better because of the faith that the natives are able to have in its powers. Thus, in creating any health care plan to aid in indigenous life, it is incredibly important to integrate traditional beliefs and practices with any western treatment. 

The current key players in providing additional healthcare to the region are the government funded, non-profit organizations, the Brazilian government itself, and other non-affiliated humanitarian groups. One notable government-funded group is URIHI, a non-profit group set up to provide health services to remote Yanomani communities (the term means “forest” in the Yanomani language). According to a report in OneWorld US, by Alison Raphael, the group was successful after it’s first year, with child mortality dropping by 60% and adult death from local diseases dropping by half (1, Raphael).  However, as of January 2002, the Brazilian government was making plans to reduce URIHI’s funding by 20%, citing the expense of flying doctors in to remote area (1, Raphael). 

The Brazilian government itself has also been stepping up efforts to control the spread of serious diseases in the Amazon region. According to a report by the World Health Organizaion, as of 2001, Brazil increased funding for national disease control in the Amazon to $54 million US dollars. That year, the number of cases of malaria in the Brazilian Amazon dropped 43%, from 420,000 in the first eight months to 237,0000 (1171, World Health org).  However, Brazilian government funding for indigineous groups still seems to be disproportionate to that of the rest of the population. According to a report by the United Nations Association for Great Britian and Northern Ireland (UNA-UK), the annual amount spent by the Brazilian government on indigenous health care is about R$22 per capita, versus the R$100 per capita Brazilian average (http://www.una-uk.org/brazil2.html). 

A major humanitarian organization that works with various indigenous concerns, including health care, is Operação Amazônia Nativa (OPAN). This organization was founded in 1969 and works in the northern and central-western areas of Brazil (http://www.una-uk.org/brazil2.html). The organization sends groups of four specialized individuals, one of which oversees health concerns, into a region or society to work on small projects. They are currently working on five projects in the Amazon. However, while the organization does seem to be a valuable asset to health care concerns, its major focus seems to be more on general indigenous rights than on specific health problems. Thus, the project seems to be a good starting point for health issues, but does not represent a comprehensive health plan for the Amazonian indigenous groups. 

General outline of our plan:

I. Set up centrally located base stations with basic healthcare supplies 

II. Send representatives into peaceful communities to investigate health care concerns

a) Modeled after Reeve study---- directly questioning indigenous people on what they need

b) Have education representatives to teach indigenous groups: hygiene issues as well as incorporating healthcare into indigenous customs/ health practices

c) This is an OPTIONAL service

III. Have mobile clinics available 

a) vaccination plan modeled by PAHO: catch up vaccination, then boosters, then continued vaccination for newborns (specifically for measles)

b) provide basic services in regions where health care is too far away

c) providing basic health supplies

IV. Water filtration systems for contaminated water

V. stronger regulations on gold-mining emissions--- convince Brazilian government to back enforcement by citing potential for publicity (keeping citizens healthy= foreign support)

VI. sources of doctors

a) US organizations that provide free medical school to volunteer workers

b) Stipends for volunteer workers--- sponsored by Brazilian government funding already in place

c) Other volunteer workers: college students looking for internships, etc.

VII. Funding (possible sources)

a) current Brazilian funds--- redirect to this plan to make health care more effective

b) OPAM

c) World Bank fund for health care concerns

d) Pan-American Health Organization

****NOTE: All of the services offered to indigenous groups would be optional. Each tribe could choose to receive as little or as much aid as desired. *****

looks good, try to clean up the language, very unprofessional in places, I just skimmed it, so I might get back to you when I have more time……
Experiment: An International Solution for Sustainable Ranching (ISSR)

***this is not complete****but it’s close!!!!!!

Group members: Elizabeth Zellner, Tanzeer Khan, Josef Miler

1.Problems

1. Current ranching practices harm the Amazonian environment.

2. Thesis: 


The International Solution for Sustainable Ranching (ISSR) will create an organization and consumer awareness campaign to bolster the market for “rainforest-friendly” beef products, while minimizing the market for beef products that are produced in a way that harms the rainforest.

3. Background:  

Cattle ranching is already a very important industry in Brazil and is becoming even more vital to the Brazilian economy.  The Brazilian commercial cattle herd is the largest in the world.
  Beef and milk are the top two livestock products in Brazil
 and exports of Brazilian beef grew to $1 billion (USD) in 2001.  By 2003, Brazilian beef output is expected to reach 7.4 million tons, with exports of 925,000 tons.  One problem in Brazilian beef exporting has been the existence of foot and mouth disease in some Brazilian states.  This has caused the United States to be very stringent with Brazilian beef imports. However, the United States and Europe are still major consumers of Brazilian beef.
  For every 1/4 lb hamburger consumed in the US from rainforest beef, about 55 square feet of rainforest was cleared. Although many fast food chains claim not to use rainforest beef, this claim is simply not valid. The USDA doesn't have an adequate system of labeling where beef is from. Thus beef grown in the rainforest can pass through a processing plant in the US and still be labeled as domestic meat.
  With the outbreak of many bovine diseases worldwide, Brazil has been able to conquer some new markets and continues to expand its thriving cattle industry.  It produces the second largest amount of beef in the world after the United States.  Unfortunately, this has disastrous effects on the rainforest.  Cattle ranching depletes the land of nutrients because cattle often eat to the very dirt, destroying all biomass on a piece of land and making it very hard for the habitat to restore itself.  Slash and burning is also often employed to clear land for cattle to graze.  Thus cattle ranching is very destructive of land and is not very sustainable.  

The following map shows the severity of the cattle problem in the Amazon. The orange region is where the rainforest is currently threatened by ranching.  
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Cattle ranching is one of the most important problems inducing the destruction of the Amazon rainforest now.  More than 80% of cattle ranching in the Amazon is done by large corporations and ranches, despite the common belief that its done by small farmers.  This is one of the reasons why we believe that our plan will work smoothly because some economic impositions will not greatly hurt corporations that are reaping huge profits every year.  

At present, Brazil produces about 6.14 million tons carcass weight of beef and veal per year, and export around 7% of the world’s total beef export (ABARE, USDA 2000).  The most important motivation for ranching is the huge fast-food industry that has grown in developed countries, like McDonald’s, whose demand for beef is at the rate of over tens of thousands of tons per day (ABARE, USDA 2000).  Added to this lucrative trading is the fact that there were government subsidies and tax incentives for ranchers, and this allowed the rich landowners and companies to monopolize the ranching industry.   The standing Brazilian law is that landowners must preserve 80% of their land, but this is a law that is very hard to enforce and with 300 inspectors for 5 million acres of land, cannot really be investigated fully.  Therefore, our plan calls for outside interests like non-profit environmental organizations to assist in the implementation of a more stringent and diverse set of rules and regulations for ranchers to follow.  And unlike the present law, whose violation will result in a fine, violation of our proposed plan would directly affect their production by essentially banning them from the international market.

The plan that we are proposing is based somewhat loosely on the dolphin-safe tuna labeling plan of the early 90’s (Mitchell, Lorraine (Economic Research Service, 2000) Dolphin-Safe Tuna Labeling).  After consumers were informed of killing of dolphins as a by-product of tuna fishing, a movement started to change this practice, and after some debate the US Congress passed a law allowing only the sale of “dolphin-safe” tuna in the country, and proposed a set of standards to define “dolphin-safe”.  As the specifics of the standards do not pertain to the case at hand, we shall leave it unlisted, but it can be read in the previously mentioned source.  Our plan is similar to this, by sealing beef exports from the Amazon region as “tree-safe” or “rainforest-safe” according to standards that we consider safe practices, which will be outlined in the next section.  A major concern is how to achieve consumer awareness which is a crucial requirement.  In this regard, our job is pretty much cut out considering the fact that global warming is a household concept at present.  While some people may not really know what it is, it’s common knowledge that global warming is a disastrous consequence of cutting down of trees, i.e. deforestation.  In addition to this, people are generally willing to buy products which just sound better over an average product, like “premium quality” beef versus beef.   So, all we have to do is carry out a major advertising campaign to inform the public the connection between Amazonian ranching and deforestation and therefore, global warming, and use the “rainforest-safe” label in an effective manner to arouse public interest.  These are described in one of the later sections.

4. Procedure 

Week 1 – Week 2: Begin analysis of the beef supply and consumption of potential American and Canadian target cities.  Analysis of the target cities will include, but may not be limited to:

· Annual beef supply from:

a) Brazilian cattle ranches located near or in the Amazon rainforest.

b) Brazilian cattle ranches not located near or in the Amazon rainforest

c) United States cattle ranches

· Annual beef consumption of beef from:

a) Brazilian cattle ranches located near or in the Amazon rainforest.

b) Brazilian cattle ranches not located near or in the Amazon rainforest

c) United States cattle ranches

-   Consumption of beef products in comparison to other meats

      Potential target cities would initially include: 

 - United States

· Boston, Massachusetts

· Philadelphia, Pennsylvania

· Columbus, Ohio

· Atlanta, Georgia

· Denver, Colorado

· Chicago, Illinois

· San Jose, California

· Houston, Texas

· other more rural 

- Canada

· Montreal

· Quebec

· Toronto

· Ottawa

Week 2:     Determine four (4) American and two (2) Canadian target city.  Choose marketing company.  

Week 3 – 10: The ISSR will begin consumer awareness campaign with the help of the marketing company, an independent marketing company researched and chosen by ISSR leadership.  The marketing company will create a marketing strategy to raise public concern for the status of the rainforest, to educate the public about the possibilities of global warming as a result of deforestation, and for winning public support for “rainforest-friendly beef”.  Though the marketing company may suggest unforeseen possibilities to our current marketing strategy, the marketing will include: publicity events (such as a “Walk for Beef”), internet advertising, special interest group alliances, network news stories, television advertising, and magazine advertising.


Simultaneously, ISSR market analysts will conduct surveys to measure public tendencies toward particular cattle ranching reform.  This survey, conducted by random phone calls or mailings, would answer the following general questions:

· How significant is the origin of beef for the average customer?

· How threatening does the average consumer perceive global warming to be?

· How threatening does the average consumer perceive the deforestation and destruction of the rainforest to be?

· How high a premium would the average consumer pay for “rainforest-friendly” beef?

· Would the average consumer prefer to buy American or Brazilian beef?

ISSR market analysis would be conducted at varied intervals with fixed variables to determine the effects of the consumer awareness marketing campaign.  

Week 11:  Compilation and Analysis of Market Analysis:  The ISSR will determine the helpful and detrimental aspects of the consumer analysis marketing campaign.  They will create abstracts and pamphlets explaining the results of the market research for Brazilian ranchers.


The ISSR will continue US and Canadian consumer awareness campaign. 

Week 12:  Funding Analysis:  Based upon the market analysis, ISSR  economic advisors will project necessary subsidy funds for Brazilian cattle ranchers.  These estimates, though certainly more complicated, will rely heavily on how high a premium consumers are willing to pay for Brazilian “rainforest-friendly” beef.  They will also rely on the projected US beef market.  


The ISSR will continue US and Canadian consumer awareness campaign. 

Week 13-23:  Ceritification: The ISSR central headquarters will establish the Office of Certification, responsible for verifying and certifying cattle ranchers who abide by the Good-Grazing Guidelines (GGG), a program previously outlined and to be fully established by the Office of Certification.


Simultaneously, the ISSR Brazilian marketing team will begin targeting cattle ranchers, particularly those near or in the Amazon, to encourage their cooperation with the outlined Good-Grazing Guidelines (GGG).  The Brazilian marketing team will explain the advantages of compliance and certification, primarily the potential increase in market share, to Brazilian cattle ranchers.


Simultaneously, the ISSR US marketing team will begin a less intensive US marketing approach, primarily because US cattle ranchers will not be forced to alter ranching practices, in most cases.  


The ISSR will continue US and Canadian consumer awareness campaign. 

Week   24- 52: The ISSR will initiate and continue certification of “rainforest-friendly” beef products in all US and Canadian markets.  


The ISSR will continue US and Canadian consumer awareness campaign. 


The ISSR will establish interval based market analysis of US and Canadian beef market.  The market analysis team will produce data and documentation of the status of the beef market monthly, considering general beef consumption trends and the effects of the consumer awareness campaign, amongst other variables.


The ISSR will monitor and analyze the changes in ranching techniques in Brazil.  Soil, forest, and water indexation on cattle ranches will be carefully studied and documented.  The ISSR Environmental Analysis Team will publicly release documentation of its research and analyses every two weeks.  

Week 52:   The ISSR will release “The First Annual Report of the International Solution for Sustainable Ranching”.  This report, distributed in both English, French, and Portuguese, will include the analysis of expected results (outlined below), success index for the Brazilian and American ranching industries, success index for the preservation of the Amazonian rainforest, consumer support of ISSR, Brazilian public support of the ISSR, the ranching industry of Brazil support of ISSR, the ranching industry of the US support of the ISSR, unforeseen complications and variables, and projected future of ISSR.  The Report should also propose and potentially establish changes in the ISSR, as the leadership determines is reasonable.

Week 52-104:  The ISSR will continue US and Canadian consumer awareness campaign.


The ISSR will continue interval based market analysis of US and Canadian beef market.


The ISSR will continue interval based environmental analysis.

Week 104: The ISSR will release “The Second Annual Report of the International Solution for Sustainable Ranching”.  The formatting of the report would be similar to the First Annual Report.  

Week 104-indeterminate:  

The ISSR will continue US and Canadian consumer awareness campaign.  


The ISSR will continue interval based market analysis of US and Canadian beef market with significantly longer intervals for market analysis as the leadership determines to be reasonable.


The ISSR will continue interval based environmental analysis.

Week 156: Expansion 

The ISSR will begin exploring the possibility of European expansion of the ISSR.  It will initiate market analysis and consumer awareness campaigns similar to those mentioned earlier for the US and Canadian analysis.  

5. Resources  TO BE OUTLINED BY LIZ ZELLNER (ezellner@mit.edu)

6.  Testing 



Much of the testing required for the success of ISSR has been fully documented in the procedure.  However, there are tests that have not yet been adequately explained.  The tests to be executed by the ISSR are listed here (an *asterisk designates a test that has been explained above)

· Week 1: Target City Market Analysis *

· Week  3-10: Consumer Awareness Analysis *

· Week 11: The ISSR will determine the helpful and detrimental aspects of the consumer analysis marketing campaign by analyzing how responses to the consumer awareness survey changed with respect to the progress of the marketing campaign.  If public understanding and concern for the rainforest increased significantly since the beginning of the project, the marketing campaign would be deemed successful.  

· Week 24-52: Interval based market analysis*

· Week 24-52: Interval based environmental analysis: The aforementioned soil, forest, and water indexation will tested using the Mission 2006 Soil Quality Index Method, the Mission 2006 Forest Quality Index Method, the Mission 2006 Water Quality Index Method, all of which can be found elsewhere in this document.  SIVAM will also provide any necessary equipment for this type of analysis.

· Week 52: “The First Annual Report of the International Solution for Sustainable Ranching” will utilize a complex set of testing methods.  Though, the ISSR may incorporate additional testing methods, the following are highly anticipated:

-To index Brazilian and American ranching industries, the ISSR will analyze fluctuations in market share, production, sales, net profit, stock prices, and overhead costs.

-To index the preservation of the Amazonian rainforest, the ISSR will implement methods described for interval based environmental analysis.

-To measure consumer support of the ISSR, Brazilian public support of the ISSR, and the ranching industry support of the ISSR will hire an independent surveying company to conduct a mail-based survey.  Possible survey questions will induce perceptions, questions, and suggestions to the ISSR.

· Week 104: “The Second Annual Report of the International Solution for Sustainable Ranching” will be tested in the much same way as the First Annual Report.

7.  Expected Results



The ISSR is expected to minimize rainforest destruction due to cattle ranching while improving both the US and Brazilian beef industries.  



A key component of our expected success is the strength of our preliminary market analysis.  By putting for a great deal of time and resources into preliminary market analysis, the ISSR all but guarantees success.  Both Brazilian and US ranchers are wholeheartedly expected to accept and even embrace the research that ISSR will present.

Furthermore, by not only encouraging the GGG but also making the GGG a practical reality for Brazilian farmers, the ISSR expects to see a relatively high percentage of Brazilian farmers (an expected 80% to 90%) join.

With a strong consumer awareness campaign, the ISSR expects a strong beef market, especially strong for beef that is deemed “rainforest friendly”.  Because the overall beef market will expand so greatly, we can expect significant increases in both Brazilian and US beef sales.  This discredits the notion that Brazil and the US will enter hostile trade relations due to increased competition in the beef market.  In fact, the opposite may very well occur.  The sense of cooperation created by the ISSR will foster better relations between Brazil and the US.

8. Externalities:


A reasonable number of externalities may affect our plan because any market-oriented plan is susceptible to the inherent uncertainty of the market.  There are two serious externalities that may affect our plan.


Foot and Mouth Disease:  In recent history, the Brazilian cattle ranching industry has been severely affected by the Foot and Mouth Disease, a very dangerous virus that threatens the health of both domesticated and wild cloven-hoofed animals.  The virus caused approximately $300 million dollars of losses in cattle.  A great deal of research is underway to eliminate this devastating virus, though none have been found.  The success or failure of the Foot and Mouth Disease research may very well affect the Brazilian beef market, and perhaps even the US beef market.  This, in turn, would have adverse effects on our market plan.


Foreign Diplomacy:  Though Brazilian foreign relations with the United States are currently favorable, uncontrollable future changes would adversely affect out plan.  If Brazil, for political, economic, ideological, or any other reason, grew hostile to the United States, it is unlikely that ISSR will continue in Brazil.  However, the effects of the future international politics will be undoubtedly less threatening after week fifty two (52), when ISSR will produce its First Annual Report and thus, finally establish the full legitimacy of ISSR.

Separate your sections more, what are expected results and what are recommendations?  Clean up you language and proof read, not everything is in complete sentences, otherwise looks alright.
Mission 2006

Group Infrastructure

Solutions

Assumptions:

1. Infrastructure improvements are destructive to the rainforest. 

2. Infrastructure cause deforestation and a decrease in biodiversity. 

3. Certain types of infrastructure are more harmful than others. 

4. People are too poor to use or create other types of infrastructure. 

5. Is current infrastructure more widely used by small or large industry? Is that industry local or international?

6. Is it possible to strengthen the economy within the existing settlements rather than developing more infrastructure?

7. Is it feasible to make industry financially accountable for improving infrastructure and for repair of damage caused by infrastructure?  Not assumptions
Methods: 

1. Models 

2. Field Study using monitoring techniques outlined in the proposal to assess deforestation and loss of biodiversity in areas containing different types of infrastructure. In particular: newly built infrastructure as a result of Avanca Brasil. 

a. We will establish baselines for biomass and biodiversity of a healthy forest using the methods outlined by Nascimento
, Brown and Lugo
 and da Silva
 and Fujisaka
, respectively. And also using litter fall measurements of nutrients and epiphytes. Refer to other solutions when you can 

b. Using the same type of measurements we will measure the biomass and biodiversity of forest that has been affected by unpaved roads, paved highways, railroads, airports, and river ports/water ways.

        3. Find out how infrastructure is used and who is using it. Set up outposts distributed on the basis of independent biotic factors (such as rainfall) and proximity to developed areas on major highways and unpaved roads, railroads, and other types of infrastructure and compiling data on who uses the roads, how often, how far, etc.   

Results:

1. Compare the adverse effects of different types of infrastructure to make recommendations for future improvements.

a. assuming that railroads are less destructive than roads, if roads are being used most heavily by commercial industry, then developing railroads would be better than using roads because roads invite further development/spread
.  If there are functions that are being provided by railroads that could be provided by airports then it would be better to lean towards airports because they have much less impact, just take a small patch of area out of the rainforest. For example, Alaska.

“Such projects commonly initiate a process of spontaneous colonization, logging, mining, and land speculation that is almost impossible for governments to control. The results are often disastrous for forests.” 

2.  If small industry mostly using small roads, doesn’t make sense to build railroads. See what needs are and what solutions would make sense. 

3. We will also take into account who uses the different types of infrastructure. Once we know that, we can evaluate whether further improvements are necessary. Based on what types of infrastructure different groups (big/small industry) use, we can determine whether building certain kinds of infrastructure according to our earlier recommendations can be feasible. 

4. Put the burden of improving infrastructure and repairing/regrowing forest that was damaged as a result of infrastructure on industry that uses the infrastructure to try to discourage unnecessary expansion/development of infrastructure.

On Infrastructure:

www.infraestruturabrasil.gov.br/english/nacional/ab_map_trans.asp
[image: image7.png]



Using the representative data from the outposts, we can model the use of different types of infrastructure built under avanca brasil on this map and current infrastructure on appropriate maps.

Companies:

Among those we hold accountable

Petroleo Brasileiro S.A. a division of Petrobras $24549 million in sales every year.  

Plan for evaluation of fragmentation and reforestation:

Selection of study and reforestation sites:

1.) SIVAM Satellite imaging


Determine density, and health of rainforest using SIVAM product over large areas. Based on the physical signs of deforestation and fragmentation that are remotely quantifiable from imaging and background data, we will select 20 key 1000 ha plots in which to set up outposts for further groundwork.
2.) 

a. Approximately five outposts based on the main types of forest. Each however will be strong, healthy; a paradigm of rainforest qualities. 

  
b. Another five picked for their proximity to cities.


c. Five evaluated by the affect of agriculture on their health.


d. the last based on their differing levels of canopy and undergrowth density levels. (SIVAM data)

Groundwork

1.) Above ground Biomass estimations to determine the level of deforestation, decrease in density and diversity using aforementioned methods, diameter growth, crown traits, and spatial diversity (perhaps carbon measurements).

2.) Litter fall measurements

a. Physical Set up of the traps

b. Evaluation of the health of the plot based on nutrient measurements and chemical analysis. 

c. Database of number of species of epiphytes in baseline versus damaged/fragmented forest of the same type. 

3.) Physical distribution and characteristics of fragments as measured by GIS software and the methods prescribed by Ranta
.

a. Shape and size

b. Proximity to other fragments and closed forest

c. Type of surrounding matrix

d. Grouping and orientation 

e. Major physical landmarks and features (i.e. cliffs… )

4.) In heavily deforested area, test the soil composition to determine viability.


5.) Pollen fall out and measurement traps.

Evaluation and Categorization of Data:

Suggested groups for characterization of fragmented forest based on satellite and groundwork data:

1. Levels of Biodiversity on a scale with increments at 

0-10% of baseline biodiversity

10-25%

25-50%

50-75%

75-100%

2. Levels of Biomass on a scale with increments at


0-10 Mg/ha


10-150


150-300


300-400 (baseline)


400-500


500-700

3. Shape of fragment, as defined by ratio of core (non-edge) area/total area with edge width of 50m, 75m, 100m, 150m, 250m, and 350m. Then within each size of edge width, the fragments will be divided into 5 groups according to their ratio.

4. Size of fragment will be divided into five groups with heavily deforested area comprising the smallest and closed forest the largest.

5. Matrix type as defined by uninhabitable, intermediate and habitable (for dispersal of seeds and interaction between subpopulations of fauna.)

6. Proximity of fragments to each other, with five increments of distance.

7. Characterization of fragments with respect to other fragments, with categories for:


isolated fragments (as yet undefined)


fragments in small groups


fragments in large groups


stepping stone fragments (not mutually exclusive with other three).

8. Characterization of groups of fragments in relation to each other, with categories for:

Isolated groups

Clumped groups

Connecting groups

9. Pollen counts to determine the type of tropical vegetation. Hedge, regrowth scrub and rainforest trees.

 All fragments will be characterized by these nine criteria.

Analysis and Implementation of Reforestation

1. Ignore the fragments that have a combination of the lowest biomass, lowest biodiversity, are the most isolated (not in groups), and are the smallest.

2. For fragments that are relatively close together and do not qualify with most of the above extremes but have uninhabitable matrices: the surrounding matrix will be improved with second-growth forest. We will determine the best type of species (the fastest growth and development) for growth under conditions determined by groundwork according to the methods set down by Chave and Leigh
.

3. For large fragments (closed forest) that have high levels of biomass and biodiversity, we will create reserves, banks of ecological wealth.

4. For Large low density fragments specialized logging techniques to ensure proper management and sustainability. Polycyclic logging and Reduced Impact Logging could be used.

5. Reforest according to certain parameters:

a. If fragments are round, add to them concentrically, if not round, reforest to make it round while adding concentrically.

b. Prioritize stepping stone fragments and groups of fragments.

c. Prioritize the larger fragments in terms of regrowth, connectivity, etc…

d. Prioritize the fragments and groups of fragments that are closer together, and reforest in such a way to take advantage of potentials for linkage (to create a new blanket of forest).

6. Types of species that will be grown will be based on relative levels of biomass and biodiversity.

a. Fragments in the first two groups (the lowest) of biomass and biodiversity will be regrown using pioneer species (also see pollen data recommendations below).

b. Fragments in the middle three groups will be regrown with species that increase sustainability of the fragment.

c. Fragments in the last group (the highest) will be those that we focus more closely on in terms of alternative logging strategies and reserves.

7. Types of species to regrow using pollen count data as well. 

a. Rainforest tree for lack of pollen.

b. Regrowth scrub for low biomass areas.

8. Methods of Reforestation

a. For smaller and farther away fragments, we will mainly use the method of seed dispersal (it’s cheaper) outlined in CATHY INSERT HERE.

b. For key fragments (stepping stone) and ones that are larger and closer together, we will use the method of rooting cuttings as described by Itoh
.

9. And finally, we will encourage that development of infrastructure (e.g. airstrips, railroads, industrial edifices) be concentrated in areas that are already severely deforested according to our methodology and data.
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