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Introduction


The Amazon Rainforest is an incredibly complex ecosystem.  The unique conditions of an almost constant temperature and a high, regular precipitation rate are what allow the incredible amount of biodiversity to occur there.  Because of its size and high rate of productivity, the Amazon Rainforest ecosystem plays a substantial role in many of the biogeochemical cycles of the world.     

Definition of an Ecosystem - 

An ecosystem is defined as an open thermodynamic system composed by the living community or communities and their abiotic surroundings in which movements of matter (nutrients) and energy take place.  Living matter and organisms cannot exist without the following abiotic factors:

· Atmosphere (air) 

· Hidrosphere (water) 

· Litosphere (soil and rocks) 

All the components of an ecosystem maintain the open exchange of matter and energy on which the system is based.  There are several attributes inherent to ecosystem that are based in this exchange:

· Primary productivity - Energy fixation rate by primary producers, of which 99.99% are photosynthetic organisms, although chimiosynthetic organisms are considered primary producers as well. 

· Secondary productivity - Energy and matter fixation rate by consumers. 

· Decomposition rate - Velocity at which organic matter is degraded into chemically and physically simpler elements. 

· Use of energy efficiency: 

· Ratio of the rate of the matter and energy that is fixed in a trophic level of the ecosystem to that of a previous level. 

· Inefficiency: Food that is excreted and/or not used, that is the matter and energy used in metabolism. 

· Efficiency: Ingested and assimilated food, as well as matter and energy used in the production of new tissues. 

· Standing biomass: All the matter of the ecosystem (dry weight of the organisms.) 

· Velocity and pattern of circulation of nutrients: Velocity and places by which the nutrients (matter) travel.  

· Velocity and pattern of circulation of energy:  Velocity and places by which each particle of energy that enters the ecosystem travels.

Ecosystems share some attributes with communities as well:

· Trophic structure - Trophic and connecting levels in regard to nutrient and energy circulation. 

· Key species - These species are crucial because their activities determine the pattern of circulation of matter and energy and help maintain the ecosystem's equilibrium. 

Energy
As we can see, the movement of energy is open and in only one direction. This means that the energy goes through each trophic level one time. As it goes from one level to another, it is lost with metabolism and in the form of heat. This means that, for example, the energy ingested by producers does not pass completely to consumers. After the energy is lost as heat, it cannot be used for work anymore.


Matter
Matter, on the other hand, has a closed cycle and can follow several paths. Matter can't be lost from the ecosystem, because all nutrients are degraded and restored to the cycle.
Matter is distributed in air (parts of plants above the ground), soil (chemical elements, organic matter, and dead matter), and roots (parts of plants under the ground). This distribution varies from ecosystem to ecosystem. (BIOLOGY)

The Amazon Rainforest Ecosystem

The two factors which enable a rainforest to exist are an almost constant temperature and a high, regular precipitation rate.  These two characteristics are the basis for all functions which occur.

The actual forest begins with a thick, nearly impenetrable wall of trees, vines, and shrubs. Once inside this wall, the forest is actually very open, with relatively little underbrush. The forest is comprised of several canopy levels, each with its unique group of flora and fauna.  The physical structure of the forest is very efficient, capturing most of the sunlight before it reaches the ground story.  This is the reason for relatively little vegetation on the floor of the forest.

Most of the nutrients in the forest is locked up in the vegetation.  Unlike what one would assume, the soil is not very rich or thick.  It is estimated that there is only about 1" of leaf litter and 1"-2" of topsoil.  However, the conditions in the rainforest (high moisture and warm temperature) allow for a very quick decomposition rate, so nutrients are recycled very quickly.  One major problem is that when trees are logged, nutrients are taken away from the system with no way for them to be returned. (Newman)

Growth Cycle 
                


The growth cycle in the Amazon begins with an opening in the canopy known as a gap.  The gap can be caused by trees naturally dying or by being removed by deforestation.  This is followed by the building phase (a state of re-growth,) the mature phase, and then back, in some cases, to the degenerative phase.  When gaps are too large, such as what can happen with deforestation, the climax (present) species gives way to other pioneer species.  Once this happens, it is very difficult for the forest to return back to its initial composition and diversity. (Whitmore)

Nutrient Cycles


The most important biogeochemical cycles in the Amazon Rainforest are the Carbon, Nitrogen, Oxygen, and Hydrogen cycles.    
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It is important to look at these cycles because even minor disruptions in flow, with either inputs or outputs, can greatly alter the transfer of the element, and therefore the ecosystem.  This can cause either an accumulation of a certain element in a form that might be harmful (such as C in the atmosphere) or a lack of necessary elements (such as nutrients being removed from the cycle by logging.)  (BIOLOGY)     


One important tool to help understand nutrient cycles and to predict possible future problems is computer modeling.  

2. Biotic Aspects of the Amazon

Brazil has between 10 and 20% of the world’s biodiversity, with approximately 500 species of mammals
, 1600 species of birds
, and 1 million species of insects
 and 50,000
 species of plants in a 2.5 million square mile area
.  

Many of the products that are important in the world economy are native to Brazil, including ground nuts, Carnauba wax palm, rubber trees, guarana, pineapple, cashew nuts as well as many species necessary for medicinal purposes.

The dense population of tall trees creates a canopy that creates a constant warm, humid and dimly lit environment to the lower layers.  In these unique conditions, many there are species that have only evolved in the Amazon.  

The high density of life results in a very fast turnover of nutrients in the environment. Almost all nutrients are stored in the biotic parts of the ecosystem.  Waste matter of plants and animals is quickly metabolized by decomposers and re-incorporated into living organisms. Due to this, the effects of removing biotic elements from an area can have very serious effects (see Human Impact: Deforestation and Monitoring: Biomass)

Different Types of Rain Forests

1. Tropical lowland evergreen rainforest.

This type has the highest number of different species. It is split into the classical layers of the rainforest: emergents, canopy, under story, ground layer. There are many trees, epiphytes and woody vines but few herbaceous plants on the forest floor. Buttressing, cauliflory and smooth bark are common features. 

2. Tropical semi-evergreen rainforest.
 
This has more deciduous trees in the mix. In general, the height of the trees is a little less than in the evergreen rainforest. There are woody vines, epiphytes (orchids, ferns), and bamboos. Though there are still 
the characteristics of the evergreen forest, they are less pronounced. 

3. Montane rainforest. 

4. Heath forest. 
 
These are built on soil that is of sandy origin and is generally acidic. There are skinny climbers instead of woody ones and many epiphytes as well as insectivorous plants. 

5. Peat Swamp forest. 

6. Freshwater swamp forest. 


This occurs often near the Amazon River because of the annual floods. There is generally a diversity of forest types near the water because of the increased nutrient level in the soil from the river. 

References:

Jennings, S.B., Brown, N.D., Boshier, D.H., Whitmore, T.C., Lopes, J.C.A., 2000. Ecology provides a pragmatic solution to the maintenance of genetic diversity in sustainbly managed tropical rain forests. Forest Ecology and Management, 154, 1-10. 
Sample of Important Species

Also see monitoring
To ensure the health of the rainforest, we must preserve the health of the fauna. 
Because of the diversity of animal species and the constant discoveries of yet more species, it is impossible to characterize the Amazon's fauna by listing all the species.  
However, it is possible to break the fauna of the Amazon into different categories and know that each category is necessary for the survival of others.  Doran and Safley define soil health as being "the continued capacity of soil to function as a vital living system... to sustain biological productivity, promote the quality of air and water environments, and maintain plant, animal and human health"
.  This can also be applied to fauna; they are healthy if they are able to exist as a 'vital living system' and 'sustain biological productivity.'  This can also be generalized to the entire ecosystem. Costanza et al
 proposed an "ecosystem health paradigm." Costanza discusses a combined effort of ecologists and economists to try to create a "unifying concept of environmental management that would meet the needs felt with regulatory agencies to adopt a broader set of management goals than used at the time."
.  Costanza found that an ecological system is healthy if it is "stable and sustainable. “This is very difficult to measure directly; in fact it is nearly impossible.  Therefore, a proxy must be employed.  The proxy used by ecologists is bio-indicators: "... a complex concept such as ecosystem health cannot be measured as such, but that it can be approached through a series of indicators, each of which will measure a certain aspect..."
.  Thus, fauna can be very important to monitoring reliably the state of certain aspects of Amazon Rainforest health.

There are still many important questions to be resolved.  For instance, what is the relationship between species and ecosystem health?  Since one cannot investigate all species, which are the most important, the key species.  Ecological theorists have proposed answers to the former question.  Lawton
 tried to explain an interesting facet of the relationship between biodiversity, and ecological ability to function properly.  If all species are present and relationships unaffected, then one can be sure that ecological functions are constant.  However, the presence of all functions does not require the presence of all species.  He proposed 3 models to explain this relationship:



a) Redundant species hypothesis - With a decrease of biodiversity, ecosystem
functions are unaffected until the point where only a few key species remain.
If one of these species is lost, the system collapses.

b) Rivet hypothesis - With a decrease of biodiversity, ecosystem function will
decrease proportionally.  This represents a direct correlation between the two.

c) Idiosyncratic hypothesis - There is no relationship between biodiversity and
ecosystem functions.


There is some evidence for the redundant species hypothesis.  For example, Nordgren et al
 studied the effects of heavy metal contamination on soil respiration. Species of fungi were killed in a gradient surrounding the source of the metals.  However, respiration was only affected with a high level of metal (and therefore a high 
loss of species) near the source
. In fact, there is a "general feeling...that functional redundancy indeed plays a role..."
.  Nevertheless, despite great efforts arising from the Rio convention, there is very little empirical evidence to support 
any of Lawton's hypotheses
.  Still, as Naeem and Li
 put it, biodiversity is "ecological insurance."
 (Naeem). Rather than looking at the number of species to show health, bio-indicators can show continuation of attributes.
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Press, Washington, D.C.
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Aquatic Biota
A. Fish

Introduction

The Amazon River basin has abundant number of fish and other aquatic life. The immense diversity of species in the Amazon River basin can be demonstrated by observing the number of frogs in the basin. For example, at a single site in Amazon rainforest in Santa Cecilia, 81 species of frogs have been recorded. This is an enormous number of different species in one site since there is approximately same number of frog species in the entire United States.
  Furthermore, every year, about 35 species of fish are discovered and named in the Amazon basin. New species are found unintentionally as a consequence of studies on currently studied species. This diverse fish population of the Amazon River basin is due to three factors:

1) The size of the Amazon River basin enables many species of fish to flourish. The approximate area of the Amazon River is 2.5 million square miles; covering about 30 percent of South America. It discharges 3.6 million cubic feet of water per second into the Atlantic and accounts for 20 percent of the worldwide flow of freshwater into the oceans. 

2) The location of the Amazon River basin near the equator is favorable for fish growth. This is because the basin is allowed to receive a great amount of energy from the sun. In addition, the location near the equator helps the basin to receive similar about of energy from the sun throughout the year. Thus, there is little seasonal variation, i.e. the temperature and day length are fairly stable throughout the year.

3) Amazon River basin also has low extinction rates. Since the extinction rate is lower than the rate at which new species are introduced to the basin, the net number of species increases.
Fish from the Amazon are a popular export to Asian countries, especially Japan. They are also a key element in the diet of people living along the Amazon River. Because of the high protein content of their diet, inhabitants along the river are much less likely to be malnourished than rural people in regions without fisheries, said Hess.
As the Amazon River rises, fish move through river channels into the floodplains. Some fish, such as the tambaqui, are specially adapted to the flooded forest environment. A keen sense of smell leads the tambaqui to fruit which has fallen from the tree tops to the water. The tambaqui are genetically adapted with powerful jaws and teeth that enable them to consume fruit. Not only do they gain and store fat to last them through the dry season but in the process they propagate the tree species by providing a dispersing mechanism for the seeds.
Over the past 15 years, naturalist Michael Goulding has noticed a steady decline in the size of many of the fish. This, together with increasing agriculture, raises concern about over-fishing and habitat depletion, especially in the lower Amazon where extensive agricultural production already exists and continues to expand
.
Affects on fish populations by water management

Fish reproductive success for both native and non-native fish is related to water flow of the previous year. Manipulations of water flows are therefore a powerful tool for managing fish populations. Such manipulation can be made with the use of dams, diversion, and channelization. Conversely, the implementation of artificial flow control means may have an adverse effect on fish populations.

Damned rivers can be divided into four main segments:

1) The upstream segment: This segment of the river is largely unaffected by the dam.

2) The segment immediately behind the dam

3) The segment immediately downstream of the dam: This segment of the river is most affected by the dam. In this section, native fish populations are the most severely affected, to the point that the population may be dominated by non-native species.

4) The segment downstream of the dam: With increasing distance from the dam, and with the influx of other rivers and streams, the effect of the dam becomes less severe. Correspondingly, native fish populations are more successful with his increasing distance
.

Water Plants
Water plants play a key role in Amazon ecology. Many animals depend on this kind of plants. Their roots shelter small fishes, amphibians and crustaceans. There are many distinctive water plants but only a few are especially abundant and common. These play an important role in the forest and river. The water hyacinth and water lettuce are the two most common fully aquatic species. These can get to block water ways, when their main consumer, the manatee, is absent. Cane species then take over. If floods are insufficient to dislodge the mass of vegetation, it will remain and eventually undergo the succession process. During heavy floods, plant mats are broken up and passively float around the ecosystem, moved by river currents. This is undoubtedly important in distributing animals to places they may not otherwise reach - an effective re-shuffling of the ecological deck of cards. 

Algae

Algae are phototrophic microorganisms, this means that they need light to flourish, and generally they live in water.  They can be unicellular or multi-cellular. 
The most common group is known as Green Algae (Chlorophyta) The sugars synthesized with the help of the two types of chlorophyll are the main energy source for the algae which uses them to grow and reproduce.  They can exist as single cells, filaments, colonies and in multi-cellular form.  
Red Algae (Rhodphyta) and Brown Algae (Phaeophyta) also exist.  They are multi-cellular and the cells can be quite different from one another, serving different functions.  As with the green algae these are protists and they can be quite large.  Bladderwrack and kelp seaweed, for instance, are a brown algae.  Bacterial green algae also exist and this includes certain members of the chromista, rhodophyta, and photosynthetic groups of bacteria.  Another bacterial group is classed as blue-green algae, but this belongs to the cyanobacteria because it lacks a nucleus in the cell, and cannot be classed as algae in the strict sense. 

Reference:
http://www.junglephotos.com/plants/waterplants/watplnts.html
Fungi
The Kingdom Fungi is very resistant to changes in the environment. They are highly adaptive and can survive environmental conditions that most other eukaryote life-forms could not withstand. Their method of propagation uses spores, which spread widely and are relatively unselective in where they root.   The body, called mycelium, of fungi is made of threads called hyphae. Hyphae absorb nutrients from the substrate, spread, grow, and produce fruiting bodies. These bodies are the visible parts of the fungus. Fungi are unable to produce their own food. They obtain their food from dead organic matter, or from living organisms. The functions of fungi are highly diverse and have many implications for science and the health of the rainforest. 

There are three types of symbiosis: parasitic, mutual, and neutral.  Parasitic relationships benefit the fungus, but harm the host.   This type of relationship is often observed as a problem for agriculture.  Neutral relationships benefit the fungi without harming the host

A mutual relationship is beneficial for both the fungus and the host.  Two types of Mycorrhizal mutual symbioses are seen in the soil of the Amazon: ectomycorrhizae and endomycorrhizae. Both are methods of aiding plant ion absorption.  Mycorrhizae fungi are involved in a symbiotic relationship with many species of plants, particularly tropical trees.  They invade the primary cortex of the root system, but leave the main roots and secondary cortex intact.  This effective increases the active surface area of the plant roots by as much as a factor of ten
.  These fungi supply the plants with P, N, and K in a usable form, as well as limit pathogen entry through the roots.  This results in increased water regulation, allowing for a more rapid recovery from droughts and a biotic stresses.  In exchange, these plants provide the fungi with sugars produced through photosynthesis
.  Recently, a study done in Venezuela
 suggests that mycorrhizae inoculation could be used to aid in rehabilitation of deforested soils.  The experimenters attempted two methods of treatments (as well as controls).  One involved phosphorus fertilizers and mycorrhizal inoculation (I+P) while the other was only inoculation with mycorrhizal fungi (I).  The (I+P) treatment caused a 60% increase in above ground biomass after a five month re-growth period as compared to a control, and twenty times that of the (I) treatment.  The chemical analysis of these soils showed that while no exchangeable P was detected in the controls, there was about 2.17 mg/g in inoculated and fertilized soils.  The researchers believe that this is because in general, plants in mature tropical ecosystems depend on presence of mycorrhizae for their development.  Therefore, when disturbance, such as deforestation, causes a loss of mycorrhizae, “recovery of the degraded areas is only possible if these propagules are reintroduced by natural processes or human intervention”
.

Human interests in fungi include numerous drugs (such as penicillin and other antibiotics), foods like mushrooms, truffles and morels, and yeast, which provides the bubbles in bread, champagne, and beer.  

 are mutual and two types are recognized: 
In ectomycorrhizal symbiosis, the hyphae threads coat the tips of tree roots. Some threads spread from the root into the soil to absorb minerals. Others spread into en the root, between root cells. These hyphae connect the tree with the soil’s minerals, but in exchange get carbohydrates produced by the tree's photosynthesis. This type of symbioses creates a close physical relationship.

 Endomycorrhizal fungi do not reach the root. Hyphae spread across the root's surface and enter into the root cells. This type of fungus usually produces single spores in the soil for reproduction, not large fruiting bodies.

Reference:

http://www.herb.lsa.umich.edu/kidpage/Mycorhiz.htm 
http://www.theguardians.com/Microbiology/gm_mbf08.htm

Epiphytes
Epiphytes or arboreal flora constitute an integral part of the rainforest ecosystem and are the most sensitive among the flora to climatic change. Vascular epiphytes (such as those living on bark), residing primarily in pre-montane to mid-montane forests, comprise 10% of epiphyte species, yet the majority of those in the forest canopy. Non-vascular epiphytes (mosses, liverworts, and lichens) require specific timing on wet dry cycles to flourish, and are much more acutely affected by variations in climate (such as changes in the patterns of annual and seasonal rainfall) than their vascular counterparts. All epiphytes, however, are distributed throughout the canopy on the basis of water supply. Within vascular epiphytes, there are: 
· Twig specialists, which are the most tolerant to adverse moisture conditions 
Bark users, that prefer more humidity 

· Residents of knotholes and rotting wood, that are more sensitive to drought and require hosts of rooting media 

· Humus, which are also very sensitive to drought and Ant-nest gardens 

· Non-vascular epiphytes include: 

1. Foliose and crustose lichens, that peak in the mid-altitudes 

2.   Leafy liverworts that prefer cloud forests

"The quantity and periodicity of the moisture supply influence the diversity, abundance, and distribution of non-vascular epiphytes in tropical forests through cellular mechanisms susceptible to Darwinian selection, as is true of vascular flora, although tolerances may be generally tighter in the first group" (524). 

 
 
Epiphytes play a key role in the rainforest ecosystem. They provide nectar, pollen, fruit and seed for harvest, and their moisture and nutrient retaining properties are essential to many of the terrestrial invertebrates and lower vertebrates.  Some epiphytes have developed coevolved mutualisms with fauna, for example within an ant-nest garden, the ants provide a home for the epiphytes, while the epiphytes remove harmful excess moisture from the nest. They are also an important source of biomass (storage capacity).

Epiphytes are important in rainforest hydrology and mineral cycles. They are well equipped to absorb the prevailing horizontal precipitation (in the form of fog water). 
They also vastly increase the area of foliage in the canopy available to absorb ions and moisture (some data indicates that up to half of the canopy's macronutrients may be contained in epiphytes).  Epiphytes behave as storage facilities and capacitors for other rainforest biota, as they release certain ions at some points in the year, and absorb the same ions at others.  Dead epiphytes contribute to the soil-recharging litter of the forest floor. 
And 

Relative Vulnerability of Epiphytes: 

       Adaptation to drought: 

        Although epiphytes are not as well equipped to deal with drought (because they don’t have access to the ground) as other flora, they still have some mechanisms that help them cope. Many epiphytes exhibit CAM (crassulacean acid metabolism), which involves taking in CO2 at night, and photo-fixing it during the day with closed stomata (to reduce water loss by transpiration). They also contain absorptive foliage that are efficient at quickly taking up water when it is available and preventing desiccation when water is scarcer. However, CAM can be impeded by higher night-time temperatures, dehydrated tissues, and high saturation deficits in the surrounding air, which lower the "stomatal conductance" of the epiphytes, reducing the CO2 uptake, which in turn reduces growth and reproduction and even induces net carbon losses. Higher temperatures, demands on evaporation, and exposure to light cause CAM-idling, which is basically the epiphyte closing its stomata when it becomes stressed. And this narrows the range of habitats a species can inhabit. 

In general, epiphyte species composition and biomass are much more sensitive to different relative water availability than other flora. 

The effects on different forests and certain regions of the same forest due to change in climate vary according to the types of epiphytes in these regions. Higher CO2 concentrations allow C3 and CAM epiphytes to fix carbon with less transpiration, but we are currently not sure of how this would change competitive patterns between species. 

Summary of the aspects of epiphyte flora that increase the vulnerability of certain tropical forest ecosystems to perturbation associated with global change 

I.     Pertinent qualities that distinguish these plants from other forest flora. 
        A.     Exhibit high affinities for and inordinate dependence on moisture and nutrients delivered from the atmosphere. 
        B.     Possess features that increase access to nutrients and moisture in canopy habitats that in turn increase plant value as resources for co-occurring fauna. 

II.     Basis of exceptional vulnerability to global change. 
        A.     Carbon and water balance mechanisms (ecophysiology) unusually tightly coupled, hence sensitive to prevailing climate. 
        B.     Relative high potential exposure to pollutants (e.g., H+, technological metals, nutrients), especially in occult precipitation. 

III.     Basis of importance in inclusive ecosystems. 
        A.     Promote biodiversity by constituting more than one third of the vascular flora in some forests and providing abundant and diverse resources for fauna (e.g., food, shelter,              breeding sites). 
        B.     Influence nutrient budgets and cycling. Strategically located in space to influence ion flux among compartments in ecosystem and between atmosphere and the entire ecosystem. Increase system capacity to intercept and immobilize large stocks of nutrient capital and control release to other biota. Variously affect nutrient transformation (e.g., N2fixation Nmineralization) by providing appropriate conditions and substrates (e.g., simple sugars from brophytes). 
        C.     Influence system energetic by supplementing or even exceeding productivity of co-occurring flora. 
        D.     Influence hydrology by significantly increasing the 
canopy saturation value
 and through slow release, moderate short-term drought. Intercepted occult water possibly augments stream flow and affects water chemistry below headwaters of drainage systems. 

A change in the climate large enough to only affect epiphytes would nonetheless change the entire forest in terms of its "physical structure, biodiversity, and patterns of energy, water, and nutrient flux" in addition to "ecosystem stability and resiliency."

Reference:
Benzing, David H. "Vulnerabilities of Tropical Forests to Climate Change: the Significance of Resident Epiphytes." Climatic Change. 1998. Volume 39: Issue 2-3, pgs 519-540.
Polyamines 
Adequate levels of polyamines are necessary for optimal growth and replication of plants, bacteria and fungi. The diamine putrescine, the triamine spermidine and the tetramine spermine occur as free cations and as conjugates with phenolic acids and macromolecules in plants. Their levels of concentration increase greatly when the environment suffer changes; specially when there is potassium deficiency, water deficits, salinity stress, anaerobiosis and acid stress. 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.

	Polyamine
	Structure
	Occurrence 

	Putrescine
	NH2(CH2)3NH2
	Widespread 

	Cadaverine
	NH2(CH2)5NH2
	Restricted

	Spermidine
	NH2(CH2)3NH(CH2)4NH2
	Widespread

	Spermine
	NH2(CH2)3NH(CH2)4NH(CH2)3NH
	2 Widespread



  
The first polyamine formed is putrescine. This may happen by decarboxylation of ornithine or arginine.  These reactions are catalyzed by the enzymes orthinine decarboxylase (ODC) or arginine decarboxylase (ADC), respectively. The polyamines spermidine and spermine are formed by adding an aminopropyl moeity to putrescine and spermine, respectively.

Polyamines can occur as free molecular bases in plant cells, but they also occur as conjugates, associated with small molecules like phenolic acids and macromolecules such as proteins.  Polyamines are most commonly conjugated to cinnamic acids, preferentially p-coumaric, ferulic and caffeic acids, and they occur in a wide range of plant families.  

 

Reference: 

Slocum, Robert D.  Flores, Hector E.  “Biochemistry and Physiology of Polyamines in Plants.” CRC PRESS. 1991

http://www.sac.ac.uk/plantsci/External/Research/Polyamines.htm 
http://www.bspp.org.uk/icpp98/1.2/21.html 
http://www.biochemj.org/bj/325/0331/3250331.pdf
groups: Flora, fauna, water

Questions:  what type of rainforests are actually in the amazon? What percent of each, what are the characterisitics of each type?  Do you have anymore quantitative info about anything, especially biodevirsity stuff?

FOOTNOTES! What came from which source? Turn all sources into footnotes.

Do you guys have any more information about medicine from rainforest plants?

Fauna ---Please clarify more about the two different types of symbiosis.
 

3. Human Impact
· Deforestation

No one doubts that deforestation will have a devastating effect on the hydrologic cycle of the Amazon Basin.  Research has shown that deforestation of the Amazon will cause a decrease in precipitation of 25% or 1.4mm / day (Dickinson et al, 1992).  In addition, from 1990-1993 rainfall decreased in almost every month.  However, reductions in rainfall do not occur uniformly across the Amazon region.  At some locations rainfall may decrease by up to 65%, whereas other locations (typically the mountainous regions of Peru and Ecuador) will experience increases in rainfall.  Furthermore, changes in precipitation are not confined to the Amazon River basin itself.  For example, during the southern summer and autumn there are large fluctuations in precipitation in eastern Brazil which seem to correlate with precipitation changes over deforestation areas (Lean et al, 1992).  

Research has also shown that deforestation of the Amazon basin will cause an increase in evapotranspiration of 0.7 mm / day.  Similarly, total runoff will decrease by 0.7 mm / day (Dickinson et al, 1992).  Surface runoff however, will increase substantially, primarily as a result of decreased soil infiltration capacity and changes in the spatial distribution and intensity of rainfall (Lean et al, 1992).  Temperature will increase 1-4°C.  This results from a decrease in the energy used in evaporating water at the canopy and soil surface, and a decrease in roughness (Dickinson et al, 1992).

These changes in the hydrologic cycle will be caused by 

1) Decreased surface roughness

2) Increased surface albedo

3) Changing soil properties

4) Decreased rooting depths, and 

5) Decreased infiltration rates (Dickinson et al, 1992).

One conclusion that may be drawn from the observation that the reduction in precipitation is larger than the reduction in evapotranspiration, is that the length of the dry season will increase, thereby making deforestation self-perpetuating (Henderson-Sellers et al, 1993).

Table 7: Model fields averaged over the simulation and over the Amazon Forest (Dickinson et al, 1992)
	Field
	Control
	Deforested
	Change

	Daily Maximum Temperature (K)
	304.1
	306.7
	2.6

	Daily Minimum Temperature (K)
	294.8
	294.6
	-0.2

	Mean Surface Soil Temperature (K)
	298.8
	299.4
	0.6

	Precipitation (mm / day)
	5.5
	4.1
	-1.4

	Runoff (mm / day)
	2.0
	1.3
	-0.7

	Evapotranspiration (mm / day)
	3.5
	2.8
	-0.7

	Interception (mm / day)
	1.3
	0.8
	-0.5

	Sensible Flux (W / m2)
	54.0
	56.0
	2.0

	Absorbed Solar Radiation (W / m2)
	215.0
	212.0
	-3.0

	Net Longwave Radiation (W / m2)
	59.0
	74.0
	15.0

	Fractional Cloud Cover
	.53
	.46
	-0.07

	Relative Soil Moisture
	0.7
	0.4
	-0.3



Deforestation, or the clearing of trees, is a problem that affects the Amazon Rainforest ecosystem as a whole. Studies have attempted to model the effects of deforestation (can you cite an example?), yielding horrific predictions of the Amazon River basin if the current pattern of deforestation continues into the future unabated. To examine the effects of deforestation more closely, one 1990-1993 study replaced tropical forest and savannah with pasture in South America, north of 30S. The most prominent affects on the water ecosystem are as follows:


Deforestation causes increases in erosion and flooding.  Tree root systems hold the soil together to slow the rate of flooding and reduce erosion.  Trees themselves also absorb water during the rainy season.  When the trees are removed from the environment, the rainy season can have devastating effects.  Rains wash away the vital topsoil and nutrients.  Increased flooding therefore leads to decreased biodiversity and species richness.


The method of slash and burn deforestation has a strong impact on the carbon cycle.  Plants and soil hold about 460-575 billion metric tons of carbon (do you have citations for this information?).  Each acre of tropical rainforest releases about 180 metric tons of carbon.  This carbon joins with oxygen and goes into the atmosphere as CO2.  
The methane cycle is also affected by deforestation.  Methane is created by floating meadows and flooded forest.  Floating meadows are grass colonies in the water that form large clumps, flood plants called macrophytes.  These plants generate more methane than flooded forests do.  Researcher Laura Hess describes their role in the methane cycle:  "Floating meadows are very productive, floating masses of grass. The stems elongate as the water rises and a canopy develops at the top of the water. Grasses can reach several meters in length and float at the top of the water. As water levels recede, the stems begin to decay. This causes a bubbling of methane and high methane emissions."  (Hauser, 2002).  

Increases in deforestation can cause increases in flooding and therefore expansion of wetlands or floodplains.  As well, flooded forests produce methane.  Water in wetlands then cuts off the oxygen supply to the soil.  This results in anaerobic fermentation which forms methane and methane emissions. 
Deforestation (2)
Deforestation causes the destruction of the rain forest on a great scale. It is not identical to forest degradation which consists of the reduction of the quality of the forest. Both processes though, are related and produce diverse problems. Both cause erosion, which favors the floods or sequoias as well (what does this mean?). They reduce the biodiversity of the Amazon, which constitutes a major part of the world’s biodiversity. 
The forests play a key role in the storage of CO2; if they are eliminated, the excess of CO2 in the atmosphere can result in global warming. In the tempered regions, agriculture was (was this all in the past? how does it pertain to now?) based on the elimination of the forests and took advantage of the fertility of the grounds. Most of tropical forest grounds are much less fertile than those of tempered regions and are easily subject to erosion due to the high rainfall that prevents the accumulation of nutrients in the ground. However, the colonial ideas were based on the mistaken assumption that an exuberant forest meant fertile grounds. The increasing deforestation not only eliminates the natural pollenization, but also increases to the levels of CO2. The equivalent to a football field of rain forest ground is destroyed every minute that passes. There are two great causes:  (what are the two great causes, you say cause in the next paragraph, so is there one or two?)

The cause of deforestation is very complex. A competitive economy forces the need for money in poorer third world countries. The governments sell logging concessions to raise money for projects, to pay international debt, or to develop industry. Brazil had an international debt of $159 billion in 1995. (do you know what the current debt in Brazil is?) 

The events that take place after a forest is cut are very important in the regeneration of the forest. In a tropical rain forest, almost all nutrients are found in the plants and trees, as opposed to in the ground in temperate forest. When the plants and trees are cut down to plant crops, small farmers usually burn the tree trunks to release the nutrients necessary for growing plants into the ground ("Slash and Burn"). After the first rain, the soil is left nutrient-deficient. When the fertility of the ground becomes low, farmers have to look for other areas to plant. The area previously farmed is left to grow back to a rain forest. However, the forest grows back at a slower rate because of the scarcity of nutrients.
Another type of farming practiced in rain forests is called "shade agriculture."  In this type of farming, many of the original rain forest trees are left to provide shade for crops like Coffee or chocolate.  
Other farming methods, such as those employed by intensive agricultural systems, include utilization of chemicals like pesticides and fertilizers. When commercial logging of a rain forest occurs, the results are different. Under selective logging, only a few trees are cut down for timber. However, the use of heavy machinery-like bulldozers-in the cutting and hauling of logs tears up the ground and knocks down or damages many other trees.  Clear cutting is much more damaging to a tropical rain forest. When the land is commercially clear-cut and all of the trees removed, the bare ground is left behind with very little that can grow on it.  (can you clarify what you’re trying to say in this paragraph?)
The deforestation of tropical rain forests is a threat to biodiversity worldwide. Deforestation may have deep effects on global warming. (maybe you could add more detail here?)
Reference:

http://www.bsrsi.msu.edu/rfrc/deforestation.html
Questions: Can you cite specific sources for the information you use within the paragraph? Also, are there other sources for you information? The characterization is good. It just needs to be more cohesive and comprehensive.

· Logging
Logging is described as the felling of the trees in the rainforest using artificial means (chainsaws, axes, bulldozers) for commercial purposes by large corporations or individuals. Logging accounts for 4% of the GNP of Brazil
.  There are two types of logging: the monocyclic silvicultural system, in which all trees in a given area are felled and the polycyclic system, in which only a few specified trees in a given area are cut. Low-intensity selective logging in a polycyclic system allows the forest to regrow. However, the process presently in use is a  monocyclic silvicultural system meaning many stems are felled per hectare.  The results are:
1.  Shifting species composition:  Bare areas left in the forest result in competition which gives rise to more light-demanding, faster species of smaller plants, thus developing a secondary forest of pioneers, and exterminating the original inhabitants which were the big trees.

2.  Compacted soil:  The soil of the Amazonian rainforest is a mixture of loam, sand and clay. This composition makes it very soluble in water.  When trees are cut, there are no more roots to hold down the soil. This causes the soil to wash off with rain water, leaving eroded and barren land. Another side-effect of this eroded soil is easy take-over of the forest floor by creeping plants and ferns.

3.  Dammed streams:  High intensity logging can result in trees damming up streams. Without the presence of culverts, the water distribution changes, thereby killing nearby forest and paving the way for the development of swamps.

4.  Vulnerability to fires:  The loss of canopy cover caused by cutting down all the large trees leaves the remaining forest much more vulnerable to forest fires.

5.  Encouragement other activities: Building roads on cleared land provides easy access for such activities as large-scale hunting and poaching, fuel-wood gathering, and further clearing of land for agriculture.
In the year 2000, Greenpeace set up an office in the Brazilian Amazon to track and monitor illegal logging, map logging areas, and take action in Brazil and in the international marketplace against the offending companies.  They developed a technique to track illegal logging back to the exporting companies using ultraviolet paint.   Over the duration of their research, they collected valuable statistical facts and figures to emphasize the extent of the illegal logging taking place in Brazil.

SOME STATISTICAL FACTS AND FIGURES ON LOGGING IN THE AMAZON: 

(Specific citations are needed for the following facts)
According to scientists, Amazon logging companies extract or damage 10 to 40 percent of the live biomass of a forest area, and open up the canopy by14 to 50 percent. 

Working in remote forest areas, the loggers often use false permits, ignore limitations of legal permits, cut species protected by law and steal from protected areas and indigenous lands. These are often small or medium  scale operations that are able to avoid detection because of the remoteness of the logging locations, the weak presence of the federal environmental agency IBAMA, and a complex chain-of-custody in the cutting, hauling and transporting of the logs.

Legally approved forest operations in the Brazilian Amazon commonly provide cover for illegal logging. Logs are frequently cut illegally upriver from approved operations and clandestinely floated downstream. Once past an approved operation, they are “legalized” with forged documents claiming that the logs were cut on the property of the forestry operation.

An area of 589,000 km2, larger than France, has disappeared( in the last 30 years. Satellite data has shown that deforestation of the Brazilian Amazon last year (19,532 km2) was greater than at any time since 1995.

According to Brazil's National Institute for Space(Research, which monitors deforestation via satellite, the total annual deforested area equaled 19,836 square kilometers between August 1999 and August 2000. This is equivalent to four million soccer fields. This represents a 15 percent increase in deforestation
compared to 17,259 from August 1998 to August 1999.

The logging industry in the Amazon is highly wasteful. Seventy percent of all logged timber ends up as unusable fragments or sawdust.

According to the Brazilian government, approximately(100 million hectares of land, or 20 percent of the entire Amazon region, is held illegally.

The Samauma tree is known in the Amazon as the "Queen of the Forest" because of its great height which can reach well over 50 meters. Some Indian groups consider the tree sacred. The softwood timber of the Samauma is pink-white and is used by locals to make rafts, while the roots are often used to make huts by forest dwellers. The Samauma tree is now being cut to make cheap plywood for export.

The Brazilian (Big Leaf) mahogany tree is one of the(most well known hardwood species around the world. But it is also a symbol of the environmental and human degradation inflicted upon the Amazon rainforest and its indigenous populations by the logging industry. Since the 18th century, the tropical forests of South America have been plundered for Mahogany for ship building and later for furniture making. Today, furniture manufacture is the principle end use of Brazilian Mahogany, mainly in the US and the UK. These two countries export finished Mahogany all around the world.

In Brazil’s Amazonas State, all plywood and veneer(exporting companies were either directly or indirectly involved in illegal logging between 1997 and 1999, including WTK that regularly exports plywood to the UK. In Pará state, the largest exporters are known to have purchased from illegal sources, including the Japanese logging company Eidai do Brazil which exports wood products to Japan, the Netherlands, US and UK.

Between January 2000 and April 2001, exports from the(Brazilian port of Santarem to the Netherlands alone totaled 22,681 cubic meters of wood and wood products.

Within a period of only two and a half months this(year, 22,392 cubic meters of wood and wood products were shipped from the Brazilian port of Belem to the US.

Pará state is the biggest log producer in the(Amazon, producing approximately 12 million cubic meters in 1997, of which 19 percent was exported. The remaining was consumed by the Brazilian market. Sao Paulo state consumer 12 percent alone, followed by Minas Gerais (8 percent) and Rio Grande do Sul (6 percent).

Brazil exported 30,968 tones (31,600 tons) of mahogany( in 2000. The US alone imported 22,442 tones (22,900 tons) or 72.4 percent of the total at US$28.2 million.
Reference:
Whitmore, T.C. (1998). An Introduction to Tropical Rainforests

http://archive.greenpeace.org/~forests/forests_new/html/content/reports/Amazon_logging.PDF

Questions: Can you cite exact sources (otherwise we offend Brazil with statements such as the weak presence of IBAMA)? Do you know of specific technology/practices used in logging and their impact on the forest (i.e. more than just monocyclic silvicultural system)? Do you have a map or know of the areas where mining takes place or is a major industry? What part does logging play in the economy? What percent of deforestation is due to logging?

· Mining
Mining

MORE INFORMATION NEEDED IN GENERAL

Characterization of  Mining in the Amazon

Three types of mines: state-owned, “new” mines, and traditional mines.

Questions: Where are the numbers and proof of the mines’ impact on the environment? Which mines are used the most now? Is there more information?

Mining has contributed to the amount of mercury found to be in the Amazon’s rivers.  Estimates of the number of tons of mercury effectively dumped into the rivers is 2000 in the last century alone (Brown et al., 2002). It has been demonstrated that at times, the rate of mercury production is equivalent to the rate of gold production (Veiga). A ratio like this indicates that for every kilogram of gold extracted by the miners, a kilogram of mercury leaks into the soil, some of which is released into the aquatic system.

The processes currently employed by miners utilize mercury to clean the gold. The mercury is oftentimes not properly disposed, and is subsequently passed on to nature for disposal. Mercury stored in the soil is in an organic form, which is rather harmless. However, when mercury gets into the Amazon river say, it is converted to methyl-mercury, which is one of the most poisonous substances known to man (Veiga).

Methyl-mercury filters down the river systems to communities living down stream of the mining sites. Studies have proven that villagers are suffering the effects of mercury in the waters. The miners themselves have been victims of mercury poisoning.

Mining requires a new cleaning method, one that either does not employ mercury at all, or makes clean up of the mercury used more effective. Of course a change in cleaning methods will require convincing of the miners who currently use mercury.

Mining also leaves large holes in the earth. The resulting mining sites are full of stagnant water pools which are breeding grounds for mosquitoes (Brown et al., 2002). These mosquitoes are notably feared as they cause malaria in the local populations. Malaria is a widespread epidemic in Brazil, and nearly a third of those diseased are under 10 years of age. 

Malaria is a simple disease to prevent, as all that needs to be done is the removal of stagnant pools. Miners should make it a habit of covering any holes which are created during the mining process. This simple method is not performed by the miners although they are largely responsible for the increase in malaria cases in Brazil.

To improve mining and decrease its negative effects on the environment requires a change of thinking by miners. Incentives could be awarded to miners whose mining sites have been found to be compliant with certain standards established for environmental protection.
One major source of threats to ground water 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. It is deposited in nearby water sources including the groundwater and is often extremely acidic with high concentrations of toxic metals. During the mining process the groundwater is depleted (along with surface water). “Heap leaching using cyanide or sulphuric acid poisons poisons rivers, streams, and groundwater and gills fish and wildlife.” Finally, tailings, the ground up waste from the mined rock, can leak from where they are stored polluting the surrounding water and soil. (The Relevance of the OECD Guidelines for Multinational Enterprises to the Mining Sector and the Promotion of Sustainable Development).


Due to rich mineral deposits deep within the Amazon Basin mining has become increasingly prevalent as a source of income and employment.  However, the ecological impacts of mining techniques used within the Amazon create a number of problems for the surrounding ecosystem.  To discover these ore and mineral deposits, mining companies create extensive networks of roads throughout the Amazon Basin, deforesting land and disrupting nature.  Once a site is found numerous core samples need to be taken by heavy machinery to test the site's viability.  If a suitable site has been discovered the area is deforested to clear the land for extraction.  The area is then blasted with nitroglycerin explosives to breaks rocks over an area of up to one square kilometer and up to a depth of fifty meters.  Massive trucks (i.e. taller than jumbo jets) are then brought into the area to extract the rock from the pit and bring it to a processing facility.  Once at the refinery the rock is sprayed with cyanide or mercury to separate the gold particles from the rock.  However, careless containment procedures lead to the release of these chemicals into the natural surroundings.  Once in nature, these contaminants inhibit plant growth and animal immunity, killing the flora and fauna.

Questions: Can you give an example, such as a case study, which demonstrates a mining company that has created an extensive network of roads through the Amazon Basin? Also, can you quantify and qualify statements such as the inhibited plant growth, etc.(i.e. add examples)? Very good characterization. (
· Aggriculture
Agriculture

Land ownership

(In general, can you add sources throughout the paper citing everything from your sources on qualitative as well as quantitative data?)

Thesis:

"Without land reform, there is no chance of saving the rainforests and the indigenous people of the Amazon from destruction. The development of sustainable farming methods, birth control programs or reserve protection measures will be little more than palliative while the battle for land in Brazil still rages".  From "The Struggle

for land and the Fate of the forests" (edited by Marcus Colchester & Larry Lohmann) 

"Amazon is the dustbin of Brazil's social policies" 

At least 170 million hectares of previous farmland lie idle. When the peasants

leave toward the Amazon they are not heading for a land of richness leaving

poverty behind them. They are not utilizing fertile states in terms

of farming potential and then arrive in a region so infertile that some have restarted

their lives there up to 25 times. (where are the sources?)

Internal factors

The paradox (what paradox?) arises because of land ownership: 0.8% of landlords

possess 43% of the land while 53% of landowners (small peasants) own 2.7% of the land. Multinationals own 36 million hectares of Brazilian territory. Also, many of the biggest landowners are the senators, ministers and army chiefs. They exert their power in their local establishments by using legal and illegal (i.e. murder) means. They try to prevent small farmers from obtaining more land by favoring certain cash crops in order to make small farming systems economically unviable. The majority of the territory owned by these landlords is unfarmed. Rather it is used as speculative asset whose market value has nothing to do with its productivity. Only about 7%of the Amazon's soils are capable of sustaining annual crops. For this reason, hundreds of landless peasants are forced to migrate every year.

      Many land conflicts arise from these problems. Murders of peasants by landlords are not rare. The Rancher's Union, which includes many government officials, even encourages such crimes. As the peasants organizations become stronger and work with more foreign non-governmental organizations, the rate of crime will continue to decrease. 

Since 1970, to avoid land redistribution in the South, the government has supported colonization. They encouraged the peasants to continue their southern farming practices and constructed the Trans-Amazon Highway to settle the peasants along the road without taking into consideration that only 3% of the land is fertile in that region.

External factors

      The peasant problem is related to First World countries, which promote production of cash crops (disposing of surplus food at subsidized prices and pressure exerted by World Bank and IMF) causing staple food producers to go out of business and increasing the number of staple food imports. This process has been created by international agencies, structural adjustment programs, and selective investments. Consequently, the domestic economy has been converted to foreign exchange.

Attempts to solve the land problem

In 1985, an agrarian reform took place which aimed to redistribute unproductive farmland . Opposition included the formation of the Rancher’s Union. Only 10% of the amount of land proposed for reallocation had been expropriated and about 18000 rural families of 5 million landless families had been settled. The few successful expropriations were due to lobbying and demonstrations redistributing unused properties. (What is the Cardoso Reform and the LWM? Is it relevant?)

 
The Land Workers Movement claims that the government’s land distribution policy, supported by the World Bank, benefits the rich landowners. The basic premise of this policy is to create a “land bank” which enables landowners to sell their property to the government who then sells it to the landless peasants on credit. The problem remains that few landholders want to sell their land. 

Conclusion
The constitutional means and the ideas to launch an effective land reform policy are already in place. What has been getting in the way is the corruption of an elitist government. The Landless Workers Movement is very optimistic about the new President. The election of Lula is a very favorable political setting to carry out agrarian reform. It is clear that such a reform is necessary for the preservation of the forest and the indigenous people. If more farmers migrate to the forest, it will be harder and harder to demarcate indigenous land, educate the peasants to farm sustainably and reduce the construction of roads. For those farmers already settled in the forest, it is important that they own their land; otherwise, they will never be willing to make a long-term investment. There can be no stable solution to deforestation and land conflicts without a well-administered land reform. (Can you clarify how the conclusion relates to the ideas presented in you findings?)

Sources:

"The Struggle for land and the Fate of the forests" edited by Marcus Colchester & Larry Lohmann

http://www.planalto.gov.br/publi_04/colecao/agrain.htm
http://www.mstbrazil.org/stedile0799.html

Questions: Can you include documentation of your sources throughout the pages? All facts and figures need to be footnoted. Also, can you clarify the conclusion? The characterization is good, but as usual, it can always use more detail.

Agribusiness in Brazil
Thesis:

Since agriculture is a major cause of deforestation in Brazil, it is important to understand the structure of agribusiness in Brazil to evaluate how much the primary sector in that country depends on the products yielded by the Amazon Basin. Large countries such as Brazil have a big agricultural potential and it is worthwhile to examine how Brazil could strengthen its primary sector without destroying the forest.

The agricultural sector has always functioned below growth potential. This is explained by the fact that there has been discrimination against agriculture in this country due to lack of public investment. It was not until last decade that the agricultural economy of Brazil opened itself to markets. Before, it had been strongly controlled by the government and had been completely dependent on its protection. This resulted in indebtness, de-capitalization and de-motivation amongst the farmers. Since the big crisis (what crisis? details?) in 1986, there have been more incentives for growth in the primary sector as well as a beneficial restructuring of the state: deregulation of economic activities, privatization, administrative reform, integration on world market . As a result, the importance of agriculture, relative to the overall economy, has been rising throughout the 90s: 11% of GDP and 25% of labor force (these numbers do not include upstream and downstream industries). 

     Variables influencing the growth of agriculture: 

· technological change: this implies higher productivity and lower costs; but there needs improvement in human resources to get the farmers to adopt the technology, 

· exchange rate and tariffs:  

· income distribution, 

· indirect taxes: there are high indirect taxes on food, 

· terms of trade, 

· commercial costs: a reduction would encourage expansion of cultivated areas in regions where there is good arable land like the Central Region, 

· international prices and external protectionism: The economical strength of some markets is reduced because of tariff

            barriers set by First World countries: no tax for raw product and high taxes

            for processed products. This means Brazil has to produce a lot and that uses

      more land than necessary.

Incentives for agricultural growth:

·  adjusted exchange rate

· lower import tariffs for input goods

· export financing

· reduction in port operation costs

· reduction in transportation costs

· reduction in export taxes

A study (what study?) presents estimations of agricultural growth according to different scenarios of growth. The highest growth rate is engendered by the social growth scenario, that is growth with equity.  The conditions for this scenario are high technological change, high devaluation in exchange rate, high external growth, more equal income distribution, elimination of indirect taxes, improvement in the terms of trade, much lower commercial costs, higher international prices, lower external protectionism. (What does all this mean and how is it relevant to the topic of discussion?)

Agricultural policies: 

(Can you change this part to sentences?)

*The minimum price program: 

possibility for farmers to sell their product to the Commission for Production Financing at minimum price if the market is not going well. The influence of this program is declining. 

* Market and price policy development: 

surplus situation in 1998 in production of sugar-> the government purchased hydrated alcohol so the stocks shifted to public storage. mixing of hydrated alcohol with diesel fuel. 

* Export promotion policies: 

A budget of $50 million provides interest rates guarantees to commercial banks so that they finance export sale. In consequence Brazilian exporters have access to finance at rates equivalent to those in foreign markets. 

* Rural credit policies: 

The National Rural Credit system grants loans for production and marketing of agricultural products. This subsidy guarantees relatively low

interest rates.

The National program to strengthen family farming provides credits at subsidized interest rates to small family farmers to finance planting, harvesting,

machinery, infrastructures. 

This fund comes from the Minister of Labor (through Worker Support Fund). The administration of this program is decentralized: municipality level. Committees are responsible for monitoring progress of the projects financed. Program is financing a large number of rural projects.

 Main products of the primary sector:

1. Cereals: 

Maize (2 thirds of grain production in Brazil), soyabeans (70% of production are exported, second largest producer) are grown in center-west region. Rice grown in Rio Grande do Sul and center-west. New dry land rice varieties have been adopted (higher yields, better quality). Wheat is produced in Parana, Santa Caterina, Rio Grande doSul. 

2. Sugar is grown in center-south, center-west. About half of the cane crop is used for sugar production and half for ethanol processing. Investment in export infrastructure has boosted the export of sugar. For example, in the port of Santos, a concession (can you explain this?) was given to private companies which invested in sugar terminators, international competitiveness has been strengthened. Export opportunities in Middle Eastern countries need to be taken advantage of. Implementation of the Proalcool Program (what are the main premises of the program?) provides 1.4 million jobs. Alcohol fuel is less polluting that petroleum fuel and allows generation of electrical energy (through use of biomass), strategic source of energy. (how is this relevant?)

3. Coffee is grown in Minas Gerais, south-west region (2/3 are grown there). Exporting coffee has become very difficult because EU has imposed high import taxes to protect its domestic processors. There seems to be no significant alternative market. 

4. Beef: It has become a strong market with large sums invested in marketing programs  for high-quality grass-fed beef. 60% is exported to EU. The producers have shown a good response to EU (what is EU?) labeling requirements (what does all this mean? explain?). Beef is sold to EU under a "Brazilian Beef" brand with Federal Inspection Number, place and date of slaughter, age of animal... This shows that the better  the production is organized, the most effective it is to conquer markets.

           Only two states in Brazil are declared foot and mouth disease free. These are       

            Rio Grande do Sul and Sante Caterina. The famous "hamburger connection" 

            often given as an explanation for deforestation by cattle ranching in the 

 Amazon is a false problem because the beef from this region cannot be              exported to the States because of the diseases.

5.   Pork: It is mostly a domestic market. In 1998, large pork processors have

            invested about $100 million in center-west and South. States provide financial  support  in the form of rebates of state taxes to encourage infrastructure development.  Consumption has been boosted by

          swine breeders and pork processors marketing campaigns. 

6.  Poultry:  This sector had known a tremendous growth in exports because of

             access to cheap food for the animals and to modern production techniques.                            Brazil was one of the top poultry exporters until 1998. But some markets have collapsed. Programs launched by the association of producers helped overcome this. These programs often associate with another organization (USDA) (what is the USDA) and with the government. The latter only pays half of the promotion.  

7. Dairy: large investment in improved herd genetics has boosted the production. There has also been investment in new processing methods which allows the milk to be produced in remote areas and transported economically to urban centers. development of UHT (what is this?) which has become very competitive. 

Conclusion:

The primary sector has grown during the last decade due to very diverse strategies. Efficiency in production and the exports would help improve stability of this sector. A strong, diversified, well administered primary sector in the non rainforest regions takes pressure off from the rainforest regions and is a stable source of income for the country.

 Most producers are domestic and big producers for cash crops are not in the rainforest. Only small farmers are there because they have been expelled from southern regions by the big producers. The farmers of the Amazon are not vital to the economy (are you sure about this?) of the country. But they are starving because the land is very poor. The solution to the problem of agriculture in the rainforest is to find ways for the farmers to sustain themselves without destroying the forest (which they are doing by slash and burn agricultural practices which accounts for 20% of the deforestation). 

Sources:

The Brazilian Economy: Structure and Performance in Recent Decades. 1997 

Agricultural Policies in Emerging and Transition Economies 1999 OECD (Organization for Economic Co-operation and Development).

Questions: Can you clarify the ideas presented (refer to specific questions throughout the pages)? Also, can you please include sources within footnotes? Whenever you have a statistic or a fact that comes from a source, you need to include the citation information.

4. Land Use

4.1 Agriculture and Ranching


The rapid deforestation currently occurring in the Amazon rainforests is not the result of a lack of suitable farmland but rather of the inefficiency of current agricultural methods. Although it may seem like humankind and nature can never coexist in harmony, this is not true. The current method of the slash-and-burn agriculture was at once a sustainable technique; however, this is no longer true in present sociological conditions. Slash and burn involves clearing a section of rainforest, fertilizing it by burning the preexisting plants, and then planting the desired crop. This method is only able to support 2-3 years of production, after which the farmer leaves the field fallow and moves on to another plot of land. After approximately 25-30 years the farmer returns to the original field to burn the secondary growth forest and repeats the process. Due to increasing population pressure, the fallow time has now been significantly reduced. If these fields are planted with little or no nutrient input (double check sources, compare notes with flora), the yield of annual crops declines rapidly due to decreased nutrient availability and weed encroachment. This prompts farmers to clear additional sections of forest (Gotz Schroth, et. Al.) Current methods are not effective, and continuing to use them will only result in further deforestation.


A number of techniques of are used to prevent this loss of nutrients. The most popular of which is the use of fertilizers. However, in the context of rainforest soil, fertilizers offer little if any help. A large portion of the rainforest soil is rich in nitrogen. Therefore, nitrogen is not the primary deficient nutrient, rather organics are, and the addition of nitrogen into the soil will not affect crop yields. An alternative to traditional fertilizers is the use of green manure. Green manure is basically the use of decayed plant material as fertilizers. Although green manure is effective at increasing the organic compound level in soil, this benefit is decidedly short-lived due to the inability of rainforest soil to retain nutrients. A technique that indirectly prevents the loss of nutrients is the use of pesticides to combat encroaching weeds. However, these chemicals, when exposed to the forces of nature, wash off into other areas of the rainforest and leach into the clay layers below where the chemicals may lay dormant for many years.  Some pesticides can be toxic to plant and animal life, inhibiting growth and causing illness. 


Without an effective root structure, provided by the previously inhabiting tress, the soil loses much of its structural integrity and is far more prone to erosion than forested land.  In addition, during the rainy season, a lack of canopy cover exposes the land to excessive rainfall, leaching nutrients from the fertile topsoil to the clay layers.  During the dry season, the same lack of canopy cover leads to over-exposure of the land by the sun, baking the land and destroying the non-drought-resistant crops. Although the Amazon rainforest is not a watershed, due its high levels of precipitation and thin top soil layer, it has similar runoff patterns characteristic of watersheds. In a paired watershed study consisting of agroforestry (trees plus grass buffer strips), contour strips, and control treatments, agroforestry was found to reduce total phosphorous loss by 17%, total nitrogen loss by 20% and nonpoint-source pollution in the runoff (Udawatta, et. Al.).


For reasons similar to agriculture, ranching is not very adaptable to the land of the Amazon Rainforest.  The grasses required to feed cattle, like the crops maintained in agriculture, are not resistant to the natural forces of the Amazon Basin and quickly deplete the nutrients of the surrounding soil.  The nutrients that were once in the soil are removed from the ecosystem, shipped away as ground beef.  Studies (what studies?) on land use have also suggested that the continuous movement of cattle on the unprotected land results in soil compacting, which increases the density of the soil material, resulting in decreased root penetration, water infiltration, and gas exchange (McGrath, Deborah, Smith, Ken, Gholz, Henry, de Assis Oliveira, Francisco, 2001, Effects of land-use change on soil nutrient dynamics in Amazonia, Ecosystems, 4).  This means that larger flora, requiring a more extensive root system, are unable to grow under the compacted soil conditions, leaving the land for grass and woody shrub encroachment.  The possible solutions to preventing nutrient loss are similar to those suggested for agricultural systems. Agroforestry is again a likely solution for this problem for the same reasons mentioned for agricultural systems: reduction of nutrient loss, erosion, and diversifying economic output. 


The main danger to the ecosystem of the Amazon Rainforest from ranching and, especially, agriculture is the human need for survival.  Once the land has become depleted of nutrients and thus infertile, it can no longer support the inhabitants who are forced to search for new lands to rebuild the farms and fields.  As a result, most of the deforestation in the Amazon Rainforest is due to the displacement of farmers, peasants and ranches that are required to expand or move to maintain their way of living.  Alternatively, those who can afford chemical fertilizers will attempt to use them to boost the fertility of the Amazonian land.  However nitrogen, the chemical most commonly replaced by such fertilizers, is rarely deficient in Amazonian land.  As a result fertilizers only serve to pump the land full of more nitrogen, which can be toxic in excessive levels, without increasing the productivity of the land.  Finally, pesticides are also commonly used as an agricultural practice in the Amazon Rainforest to preserve crops and make the harvest more efficient.  However these chemicals, exposed to the forces of nature, end up being washed off into other areas of the Rainforest and leached into the clay layers below where they can lay dormant for many years.  Some pesticides may be toxic to plant and animal life, inhibiting growth and causing illness. (These last two sentences have been repeated throughout the essay. Can you decide where you want to put them?)

Questions: The characterization is very good. Some minor changes were made. Make sure the document is still factual and is not redundant. Of course, a more in-depth footnote citation would be helpful. 

· Energy
Power

A. Introduction
There are four main divisions of hydroelectric power plants: 1) micro-scale, 2) small-scale, 3) large-scale, 4) run-of-the-river, and 5) pumped storage.

Micro-scale plants are capable of producing one kilowatt to one megawatt of power.  They are typically used for small, isolated villages in developing countries.

Small-scale plants are able to produce up to twenty megawatts of power.  These systems are relatively inexpensive to implement.  They can be used in developing countries to provide electricity to rural areas.

Large-scale plants are the most efficient types of hydroelectric power plants.  They are typically constructed by damning a river to form a lake.   The largest hydroelectric power plant in the world (located in Brazil) produces 12.6 GW of electricity, with an annual rate of 90 million MW hours.  Energy extrapolation takes advantage of the potential energy of flowing water due to gravity.

Run-of-the-river hydroelectric plants work on the principle that the flow rate and elevation drops of the water are consistent enough that hydroelectric plants can be built directly in the river. The water passes through the plant without greatly changing the flow rate of the river. In many instances a dam is not required, and therefore the hydroelectric plant causes minimal environmental impact on its surroundings.

Pumped storage plants are used to provide peak power production during peak power usage times. During non-peak times, water is pumped back into an upper reservoir for peak time usage.

B. Power Production
Power production at given time is related to two factors: 1) flow volume, and 2) head.  Head is a measure of the pressure of falling water.  Rivers can be roughly divided into having either high or low (vertical drop < 10ft) head.  Hydroelectric production on rivers with less than two feet of vertical drop is unfeasible.  The higher the head, the more efficient hydroelectric power production will be.  Although high volume can compensate for low head, but a more costly turbine to produce convert the energy to electricity will be necessary.

A simple formula for power is outlined below.  It shows power dependent on gross head (H) and flow, as well as system efficiency (E), which typically ranges from 40-70%, and a constant (C) that is dependent on the particular unit system being used.  
[image: image12.wmf]C

 

*

 

E

 

*

 

F

 

*

 

H

 

 

P

=


[image: image13.jpg]Legend
u  Large Ciles

A/ Roads
[ Amozon soraor acm)
[ Nationai Boundaries.

[ s Anerica




C. Effects
Hydroelectric Dams affect the river in the following ways: 


1.  Creates water reservoirs/stagnant pools

· Malaria/diseases again

· High temps in water, little or no variation over course of a year 

2. Flooding

3. Short residence time (fill with sediment)

4. Eutrophication

5. Gas formation (methane)

6. Corrosion with equipment

7. Water quality downstream

8. Increased water temperature

9. Decreased water oxygen content

10. Increased siltation

11. Increased phosphorous and nitrogen content

12. Environmental impacts of energy transmission systems

13. Impact on fish populations

Damned rivers can be divided into four main segments: 1) an upstream segment, 2) the segment immediately behind the damn, 3) the segment immediately downstream of the damn, and 4) the segment downstream of the dam.   The upstream segment of the river is largely unaffected by the dam.   The segment of the river most affected by the dam is the portion directly downstream of the dam.  In this section native fish population are the most severely affected, to the point that the population may be dominated by non-native species.  With increasing distance from the dam, and with the influx of other rivers and streams, the affect of the dam becomes less severe.  Correspondingly, native fish populations are more successful with this increasing distance.  Fish populations which migrate each year upstream to spawn are particularly affected by damning.  One simple solution for this is the construction of fish ladders, which provide pathways for fish to navigate past the damn.
Reservoirs have both positive and negative effects on the upstream and downstream environments due to the modification of the natural flow conditions. These effects include high temperatures with little to no variation in temperature throughout the course of a year, forest flooding, critical situation in reservoir filling (from the sediment dropped when the water slows in the reservoir), short residence time, eutrophication, gas formation, corrosion of equipment and worsening of water quality downstream. One possible improvement that would balance out these negative effects is hydraulic equipment to reaerate the reservoir ("Water Quality Simulation in Reservoirs in the Amazon Basin: Preliminary Analysis" by Carlos Eduardo Morelli Tucci. From Water Management of the Amazon Basin).
D. Comparison
 

Table 1: Comparison of means of power generation

	Hydropower and Electricity
	· Installed electric capactiy of 68.8 million kilowatts, 87% hydropower (2000) 

· 342.3 billion killowatthours generated in 2000, in 2000: 89% hydropower; in 1999: 91% hydropower 

· One of world's top hydropower producers 
 
	· -Brazil and Paraguay maintain world's largest operation hydroelectric complex, the Itaipu facility on the Paraná River, with capactiy of 12,600 megawatts 

· Remaining electricity generation capactiy from coal and increasingly from natural gas

· Brazil's small northern and larger southern elctrical grids joined in January 1999 into one grid that serves 98% of the country 

	Oil
	· Second largest oil reserves in South America (after Venezuela) at 8.4 billion barrels

· Production 1.6 million barrels per day in 2001

· Oil consumption almost 2.2 million barrels per day in 2001

· Imports from mostly Venezuela and Argentina
	· National Petroleum Agency (ANP)
· Petroleum Investment Law
· ANP overseeing process of opening up Brazil's petroleum industry to other domestic and foreign players                              ==>hopefully lead to oil self-sufficiency for Brazil 
  
 

	Natural Gas
	· Production and consumption rose steadily throughout the 1990's

· Imports beginning in 1999 

· Natural gas reserves as of January 2002 at 7.8 trillion cubic feet 

· Fifth largest in South America behind Venezuela, Argentina, Bolivia, and Peru
	· Natural gas consumption expected to rise in coming decade as country works to become self-supporting in oil sector and lessen dependence on hydropower

	Coal
	· Brazil's recoverable coal reserves are estimated approximately 13.2 billion short tons of lignite and sub-bituminous coal, largest coal reserves in Latin America 

· Due to high ash and sulfur content and low caloric value of domestic coal, Brazil imports a significant amount of cal 

· ~6.8 million short tons produced in 2000 

· Consumption about 23.5 million short tons 
 
	· Steel industry largest coal consumer 
 

	Nuclear Energy
	· 2 operational nuclear plants, Angra-1 and Angra-2

· Nuclear Program came under Ministry of Defense rather than Ministry of Mines and Energy 

· Decrease in military funding meant delays in nuclear power plant construction 

· Electronuclear

· Government company, to assume responsiblity for the plants

· 1 under construction, Angra-3 

· On hold, however electricity crisis may restart it, estimated 5 years to become operational 
 
	

	Ethanol and other biomass
	· Sugar Cane Industry

· Generates more than 4,000 gigawatt hours annually to run its own refineries and distilleries
· Has excess capacity of 200 MW 

· Produces between 3.4 and 3.7 billion gallons of ethanol for automobiles per year

· Came as result of oil shock of 1973
	· 1975:  Brazilian National Alcohol Program created to regulate ethanol market and encourage production and use of fuel ethanol

	Wind turbines
	
	


Questions: For part C. Effects, can you provide more detail on how the effects have a negative impact on the environment? Also, can you include your sources with citations throughout the paragraphs? Finally, do you have an analysis of your comparison section? It would seem relevant to analyze the means of power generation. Also, is there any information on wind turbines?

ENERGY 

I include this section on energy because many of the atmospheric problems I identified in my research on atmospheric cycles are caused by methods of obtaining energy.  This section assumes a general knowledge of basic chemistry and nuclear chemistry. 

This entire section on energy comes from the personal knowledge I acquired while studying for the 2002 Higher Level Chemistry Internaional Baccalaureate examination. Fo this reason, this section is not footnoted. 


Energy is the capacity to do work. The usefulness of an energy source is dependent on the quality and effiency of the energy source., A primary source of energy is one where only one transformation must be made. An example is the burning of fossil fuels. Likewise, a secondary source of every requires more than one transformation. A renewable energy source is considered a permanent source and can be replenished. Examples include solar power. A non- renewable source of energy, like natural gas, is depleted as it is used and must therefore be continuously replaced. 

The main types of energy include chemical energy, nuclear energy, biomass, tidal, and geothermal energy. 


CHEMICAL ENERGY: Chemical energy is the energy released during a chemical reation. A good example are batteries, which consists of electrochemical cels that transform chmical energy into electrical energy. The bulk of chemical energy comes from teh burning of fossil fuels. 

Cal is a highly complex substance occuring in large underground deposits and consisting of carbon and various carbon compounds. Coal is solidified plant material which has been deposited in rock layers, has undergone partial decay, and has been subjected to geothermal heat and pressure from the overlaying rockes over periods of millions of years. 

Coal is readily combustible rock that contains between 40 and 98% carbon with various amounts of volatile material and some moisture, such as sulfur. Coal can contain up to 5% sulfur in the form of Iron (II) Sulfite and organically bonded sulfur. Coal with a high percent of sulfur causes sulfur dioxide pollution. Coal is analyzed on the basis of four items: wwater content, mineral impurity, volatile materials, and fixed carbon content. There are five different types of coal. For the purpose of general knowledge, I will briefly define each: 

****1.PEAT: Peat is the first step in changing organic matter into coal. It has low carbon content, low heat value, and high moisture. 

  ****LIGNITE: Lignite is low grade coal which contains 40% moisture and is of low heat value

****SUB- BITUMINOUS: Sub- bituminous coal contains up to 30% moisture. T is used primarily for thermal generation.

 ****BITUMINOUS: Bituminous coal is the most abundant type of coal. It contains up to 86% carbon and is used for domestic and industrial purposes. 

  ****ANTHRACITE: Anthracite contains up to 98% carbon. However, beause of its limited availability, it is not used as much as bituminous coal. 


It is estimated that bout 300-350 years of recoverable coal is abailable. For these reasons, coal is not a permanet source of energy. 

Coal produes teh most pollution. Because it contains carbon in such high concentrations, comple combustion produes carbon dioxide. 

Carbon dioxide is a non- metal oxide and thus produes an acid when dissolved in water. Carbon dioxide is also a greehouse has and thus contributes to the greenhouse effect. 

Coal also contains a small percentage of sulfur. Combusting coal leads to the formation of sulfur dioxide. However, this effect is becoming less and less significant because sulfur can now be removed through pre- combustion and post- combustion methods. 

Fossil fuels also include petroleum, or crude oil. It is a dark mixture of over 200 hydrocarbons present in different phases. Petroleum was created from the remains of living organism between 50 and 500 million years ago. under anaerobic conditions and high pressures from rocks, these remains became hydrofcaron residues. 

Incomplete cobustion of gasoline is the main cause of carbon monoxide poisoining. This occurs when the oxygen supply is limited. This reaction is most common in automobile engines. I mention this because carbon monoxide poisoning is fatal to human beings. The growth of infrastructure due to such programs as avanca brazil conould cause an increases in the sources of carbon monoxide in the ABRE. Carbon dioxide interupts the transport of oxygen in the hunman body and because oxygen is vital for human survival, carbon monoxide poisoning can very easily lead to death. This implies that ingastructure growth is a direct threat to the health of the indegenous people. 

Natural gas is formed frm teh decomposition of crude oil and coal eposites. It consists of a mixture of gaseous hydrocarbons (mostly methane) and small amounts of other gases and low boiling liquids. Out of all the different types of fossil fuels, natural gas is the most limited supply. It is expected to last for about thirty more years if continued to be used at the same rate. However, natural gas is the best energy source because it is clean burning, its impurities are easily removed, and it has the higher heat output.

NUCLEAR ENERGY

Nuclear and Chemical Reactions differ in several aspects.  The most important of these is that mass is NOT conserved in nuclear reactions.  Some mass is always transformed into energy.  This relationship between energy and mass is illustrated by the equation E = mc^2, where c is the speed of light (2.998*10^8 m/s).    Radioactive decay mainly occurs becuase there is instability in the nucleus of the atom. The nuclear strong force can no longer overcome the proton- proton repulsion.  Radioactive decay is most common in the heavier elements.  There exist no stable isotope for atoms with 82 or more proton in their nucleus.  For this reason, those atoms frequently undergo radioactive decay.  Examples of this include Uranim-235 and Plutonium-239, both of which are known to undergo a process called fission.  During fission, a heavier atom splits into two different atoms that are approximately the same mass; neutrons are also emitted during this process.  These two atoms are of particular importance beacause they are the source of energy in most nuclear power plants.  Fission release far more energy than does the burning of fossil fuels, however, uranium-235 is in limited supply. Still, it is possible to synthesize it using chemical methods.

A nuclear power plant consists of fissionable material, moderators, control rods, cooland, and the isolation of radioactive fuel pellets.

Fissionable Material.  Most nuclear power plants use enriched Uranium- 235 as the energy source (the energy is actually released when Uranium- 235 undergoes fission). 

Moderators:  Moderators are use to slow the neutrons released from fission so that they can easily be absorbed.

Control Rods:  As the reaction progresses and more neutrons are formed, the reaction becomes a chain reaction.  To control this reaction, the number of neutros available for the next fission must be controlled.  Control rods are made of a substance that is a neutron absorber.  By lowering or raising the control rodes, teh chain reaction can be retarded or sped up.

Coolant:  The cooland serves to absorb the heat produced and keeps the core at a reasonable.  This role of the coolant is significant because if it is not present, the core will overheat and begin to melt. This leads to critical conditions.

Radioactie Fuel Pellets: Radioactive pellets are trapped and so are never released into the atmosphere.

SOLAR ENERGY

Solar energy is transmitted fusion energy.  It has many benefits.  It is infinite, readily availble, free, and requires not purification.  Iy is a clean form f energy and one of the safest. It minimizes political problems.  No one owns the sun so its energy cannot be turned off and prices cannot be raised.  Lastly, the direct use of solar energy does not deplete the resources of the earth.  However, is is expensive and depends on nature; supply of solar energy will vary with cloud coverage.  

Solar energy is useless in the ABRE because the thick canopy prevents much of the sun's rays from shining in the understory.  However, other parts of Brazil could make use of this.  This might alleviate their energy crisis, and remove the need of using the ABRE to install energy producing facilities.  More on energy will be available on my website at a later date.
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· Infrastructure
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The advances of roads and other types of infrastructure into the less disrupted areas of the Amazon Basin can have a considerable effect on the deforestation that occurs in those areas.  Especially in 2001, after the Avanca Brazil plan was unveiled, many people have expressed concerns that the improvement of highways and the addition of roads through the Amazon will lead to a significant increase in deforestation (notably William F. Laurance et al. in Science Magazine1).  

Figure 1-Map of Roads

The above map shows what major roads currently exist in and about the Amazon.  There are already a number of roads cutting directly through the center of the forest.  Most of these roads coincide with areas of industrial activity (mining, etc.) and are used for transportation of people, materials, and freight transport.


In Brazil, roads are the most common mode of freight transport, providing 63.1% of the country’s freight transport.  Railroads are the second most common, providing 21.0%.  The remainder is made up by waterways (11.7%), pipeline (3.9%), and air (0.3%).2  
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The above map3 shows the particular infrastructure of the state Pará, which lies almost entirely within the Amazon Basin.  This shows the major highways, railroads, airports, and waterways of the state, which is fairly representative of other Amazonian states.
1. William F. Laurance, Mark A. Cochrane, Scott Bergen, Philip M. Fearnside, Patricia Delamônica, Christopher Barber, Sammya D'Angelo, Tito Fernandes. “The Future of the Brazilian Amazon.”  Science Magazine, January 19, 2001.

2. data from Ministério dos Transportes, http://www.transportes.gov.br/
3. ibid

Questions: Can you add more details (make sure to check out specific comments in each section)? Also, the link is a problem considering it doesn’t provide us with extra information. Can you summarize what is relevant from the webpage?

· Effects on the Nutrient Cycles
A. Acidification and pH

Acidification is a naturally occurring process in nature.  In tropical areas with high rainfall, natural acidification of soils and surface waters is common.  However, tropical areas are especially sensitive to further acidification by increased atmospheric deposition of sulfate and nitrate ions (Rodhe et al, 1988).  The following describes the three conditions for an aquatic ecosystem to be acidified by atmospheric deposition:

· Atmospheric deposition of sulfate or nitrate or of some anion must increase.

· Adjacent soils to the aquatic ecosystem must not retain the anion that is increased in deposition.

· Aquatic ecosystem must have a low alkalinity for acidification to result in biological damage (Rodhe et al, 1988).
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River name pH NOT NH{ SO;
(mg/liter) (mgliter) (mg/liter)
Paraiba do Sul (SP)* 62-6.8 0.4-1.8 02-0.4 -
Jaguari (SP-T)* 6.4-7.1 0.2-0.3 -
Paraibuna (MG-T)t 67-72 - 03-16 4.0-50
Pomba (MG-T)t 6.8-7.4 - 0.1-03 <1015




The major rivers and tributaries of the southeastern region of Brazil have varying levels of pH.  The figure below is a map of the major rivers of the southeastern region of Brazil, and the tables give the measurements of pH, SO4-2, and NH4+ for these rivers and their tributaries (Moreira-Nordemann, 1988).

[image: image18.jpg]River name p! NOy NHI
(min-max) (mgliter) (mgliter)
Tiete 6275 0.1-4.5 0.1-82
Biritiba-Mirim (T) 6.3-6.4 0.4-0.6 0.04-0.14
Jundiaf (T) 59-63 02 0.03-0.14
Taiacupeba (T) 66-69 01-5.8 0.13-1.08
Buquirivu-Guacu (T) 6.4-66 5.8-93 0.96-2.24
Represa Jugueri (T) 64-7.0 03-1.9 0.06-1.86
Pinheiros (T) 6.6-6.8 0.4-1.5 4.95-15.84
‘Tamanduatef (T) 6.7-7.6 0.1-22 13.44-25.93
Jacaré-Guacu () 6.1-69 0.1-06 0.05-0.27
Jacaré-Pepira (T) 7.0-7.3 0.8-09 0.12-0.18
Piracicaba (T) 69-7.1 09-12 0.18-0.70
Cotia (T) 6.8-6.9 0.4-06 1.20-7.39
Sorocaba (T) 6.5-7.1 0.6-2.7 0.14-1.87






Table 12: São Francisco River and Tributaries (T); minimum and maximum values based on one sample per year (1982-1983) at several points on each river
[image: image19.jpg]River name pH S0~ NH}
(mg/liter) (mgliter)
Sio Francisco 4.8-7.8 <1.0-16.2 0.1-0.5
Sio Miguel (T) 76-7.7 <1.0-2.7 <0.1-0.5
Para (T) 7.2-76 <1.0-5.0 0.1-03
Lambari (T) 13-75 <1.0-30 -
R. das Velhas (T) 65-87 <1.0-55.0 <0.1-2.1
R. Jequitaf (T) 7.1-80 12-23 0.1
Pacuf (T) 72-78 1821 <0.1-1.0
Prata (T) 65-7.0 - 0.1-02
Verde Grande (T) 62-82 124-16.1 -
Urucuia (T) 62-65 - <0.1-0.1
Abaeté (T) 7.9 — 03
Pandeiros (T) 7276 <10 -
Paracatu (T) 63 — <0.1-0.1
Paraopeba (T) 65-15 <1.0-6.0 <0.1-3.9





Table 13: Paraíba do Sul basin and tributaries (T), in Rio de Janeiro state in 1984
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Table 14: Tieté River and tributaries (T); minimum and maximum values obtained during 1981, 1983 and 1984 in monthly measurements
Table 15: Panapanema basin and tributaries (T), Sao Paulo state.  Minimum and maximum mean values obtained for 1981, 1982 and 1983 in monthly measurements.

[image: image2.jpg]River name pH NOy NH{
(mgliter) (mg/liter)
Paranapanema 65-72 04-1.1 012-0.23
Taquari (T) 6.7-7.4 0.5-0.6 0.13-0.25
Pardo (T) 7374 0.7-0.9 0.15-0.18
ltararé (T) 65-73 0.5-0.9 0.08-0.17





Table 16: Grande basin and tributaries, Sao Paulo state; minimum and maximum mean values obtained in 1981, 1982 and 1983 in monthly measurements.

[image: image3.jpg]River name pH NO7 NH
(mg/liter) (mg/liter)
Grande 6.8-7.2 03-0.35 0.01-0.04
Sapucaf-Mirim (T) 69-72 05-07 005-0.13
Pardo (T) 6.6-7.1 05-08 0.03-0.17
Turvo (T) 6.66.9 0.4-0.9 0.06-0.15
Preto (T) 6.6-6.7 1.2-17 0.08-0.10





According to the authors of Chapter 8:  Acidification in Southeastern Brazil, “The differences in nitrogen and sulfur concentrations observed in river waters of the southeastern region of Brazil cannot be explained by geological, pedological, or climatic factors.  Higher NO3-, NH4+ and SO42- contents were determined in rivers crossing urban and industrial areas, the same areas that also present a polluted atmosphere.”  

These increases may be caused by acid deposition.  “Acid deposition” is caused by pollution from motor vehicles, industrial process, and the burning of fossil fuels in power-stations in the form of sulphur dioxide, nitrogen oxide, and hydrocarbons.  These react with water and sunlight to form dilute sulphuric acid, nitric acid, ammonium salts, and other mineral acids. (Mayhew, 1997).

There are two types of “acid deposition” from the atmosphere:  wet and dry (Fig. 3).  

[image: image4.png]Gaseous Partcate
Paluanis in Polutans in
Afmosphere Amosphere
SOURCES 3 Polutenisin &
g e g
voc  No, & Precpiation &
Wet
Ho Degosiion

NO,

“AAAAA;A‘4A





Figure 2: Acid deposition (EPA, 2002)
Wet deposition refers to acid rain, fog and snow.  According to the Environmental Protection Agency, “the strength of the effects [of acidic water] depends on a variety of factors, including how acidic the water is, the chemistry and buffering capacity of the soils involved, and the types of fish, trees, and other living things that rely on the water.”

Dry deposition refers to acidic gases and particles.  Acidity in the atmosphere falls down as dry particles.  These particles are deposited onto buildings and other structures, or are washed from trees and other surfaces by rain.  This run off water adds acids to the acid rain, making the water more acidic than the rain alone (EPA, 2002).

Many organisms cannot tolerate high levels of acidity, and even those who can, their food sources (such as insects) may not.  As acidity in a water system increases, the number and diversity of organisms decreases.  Also, when acid rain flows through soils in a watershed, aluminum is released into the watershed, which is toxic to fish.  At levels of pH5, most fish eggs cannot hatch (EPA, 2002).  From Table 6, it is evident that the effects of acidification on aquatic biota can be harmful.

Table 17: Effects of acidification on aquatic biota  (Mills, 1984)
	Physical and chemical changes
	· water transparency has increased, along with rates of hypolimnetic heating and thermo cline deepening 

· Concentrations of Mn, Na, Zn, H+, S2O4-, Al increased 

· Aluminum has been implicated as a major cause of fish mortality during lake acidification  

· S2O4-was reduced by bacteria to sulfide, followed by permanent sedimentation as FeS. Alkalinity, generated as byproduct of sulfate reduction , has neutralized approximately one-third of the hydrogen ion added to the lake.  Therefore, a pH refuge has persisted below throughout the acidification, but the long-term trend has been for this refuge to become progressively more acidic, although temporally lagging behind the epilimnion. 

	 Primary production and Invertebrates
	  

· primary production has increase in Lake 223 above pre-acidification levels 

· Phytoplankton species composition has changed with Chlorophyceae and Peridineae replacing Chrysophyceae 

· Appearance of hypolimnetic algal peak of Chlorella 

· Three members of the zooplankton community Mysis relicta, Epischura lacustris, Diaptomus sicilis disappeared as pH declined to 5.4 while Daphnia catawba x schoedleri appeared 

	Responses of Fish Populations to Acidification
	As the pH of Lake 223 was lowered from 6.7 to 5.1 

· the fathead minnow population declined rapidly and almost disappeared when pH was 5.6. In addition, complete reproductive failure, rapid collapse of population were observed 

· The pearl dace population rapidly expanded to become the major minnow species when pH was 5.4. This was probably due to its greater tolerance to low pH by pearl dace than fathead minnow 

· White sucker (seen as relatively acid-tolerant species) showed no stress as the pH of the lake was lowered. Its individual fish growth remained consistently high.  

· Lake trout (relatively acid sensitive) showed decrease in population when pH was lowered from 6.7 to 5.4. However, its population did not decrease at the rate which was expected - it was much slower. 


Because the water system of the Amazon is such a large and complex one, it is difficult to understand the true nature of acidity and acid deposition’s effects on the water.  From the data collected so far, there seem to be relationships between changes in the acidity of water and pollution.  It is vital to the understanding of these relationships that further research be done.  
HUMAN ALTERATION OF THE NITROGEN CYCLE

Most of the human activities responsible for the increase in global nitrogen are local in scale, from the production and use of nitrogen fertilizers to the burning of fossil fuels in automobiles, power generation plants, and industries.

Nitrogen Fertilizers

Industrial fixation of nitrogen for use as fertilizer currently totals approximately 80Tg (what is Tg?) per year and represents the largest human contribution of new nitrogen to the global cycle. This figure does not include manure and other organic nitrogen fertilizers. (8)

The use of fertilizer application in developed countries has stabilized. However, it has risen drastically for developing countries. Human population growth and increasing urbanization ensures that the rate of industrial fertilizer production will continue to accelerate for decades in order to meet the escalating demand for food. This is the present case in the Amazon Basin Rainforest Ecosystem (ABRE). Due to migration and other factors (such as?), the indigenous population in the ABRE is currently rising. In addition, improved transportation is attracting more migrants into the area. Their destruction of rainforest land and their use of fertilizers further impacts the nitrogen cycle (examples? what is the impact?). 

Fossil Fuel Burning
The burning of fossil fuels (i.e. coal and oil) releases previously fixed nitrogen back to the atmosphere in the form of nitrogen-based trace gases such as nitric oxide. High- temperature combustion also fixes a small amount of atmospheric nitrogen directly (can you be more quantitative? what is the actual amount?). Together, the operation of automobiles, factories, power plants, and other combustion processes emit more than 20 Tg per year of fixed nitrogen to the atmosphere.  (9)

Mobilization of Stored Nitrogen
Besides enhancing fixation and releasing nitrogen from geological reservoirs, human activities, such as burning of forests, wood fuels, and grasslands also liberate nitrogen from long- term biological storage pools such as soil organic matter and tree trunks, contributing further to the release of biologically available nitrogen. One of the major consequences of human- driven alterations in the nitrogen cycle has been regional and global changes in the chemistry of the atmosphere- specifically increased emissions of nitrogen- based trace gases including nitrous oxide, nitric oxide, and ammonia. (10) If left unattended, these gases can have detrimental long term effects. Nitrous oxide contributes to the greenhouse affect while nitric oxide is an important precursor of acid rain and photochemical smog. 

Nitrous oxide is a very effective heat- trapping gas in the atmosphere. This is in part because it absorbs outgoing radiant heat from the Earth in infrared wavelengths that are not captured by other major greenhouse gases. Although it is fairly unreactive in the lower atmosphere, when it rises into the stratosphere, it can trigger chain reactions that deplete and thin the stratoshperic ozone layer that shields the Earth from damaging ultraviolet radiation.  (11)

Both nitric oxide and ammonia are highly reactive in the lower atmosphere. Nitric oxide plays several crucial roles in atmospheric chemistry, including catalyzing the formation of photochemical smog. In the presence of sunlight, nitric oxide and oxygen react with hydrocarbons emitted by automobile exhausts to form ozone- the most dangerous component of smog. (12) Ground- level ozone has serious detrimental effects on human health as well as the health and productivity of crops and forests. Nitric oxides, along with other nonmetal oxides, can be transformed in the atmosphere into nitric acid and sulfuric acid (for example), which are major components of acid rain. 

Among these many sources of nitric oxide emissions, combustion is the dominant one. A chief danger of the increasing levels of nitrogen is the threat that it poses to the carbon cycle. Experiments in Europe and America indicate that a large portion of the extra nitrogen retained by forest, wetland, and tundra ecosystems stimulates carbon uptake and storage (can you add specific details of the project: name of project, who ran the experiment, etc and citations?). On the other hand, this nitrogen can also stimulate microbial decomposition and thus releases of carbon from soil organic matter. On balance, however, the carbon uptake through new plant growth appears to exceed the carbon losses, especially in forests. The most recent analysis of the global carbon cycle by the Intergovernmental Panel on Climate Change concluded that nitrogen deposition could represent a major component of the missing carbon sink. (13)

Nitrogen Saturation
There is a limit to how much plant growth can be increased by nitrogen fertilization. Eventually, when the natural nitrogen deficiencies in an ecosystem are fully relived (what are you trying to say), plant growth becomes limited by scarcity of other nutrients, such as phosphorus, calcium, and water. When the vegetation can no longer respond to gurther (what word do you want here?) additions of nitrogen, the ecosystem reaches a state described as nitrogen saturation. When an ecosystem is fully nitrogen- saturated and its soils, plants, and microbes cannot use or retain any more, all new nitrogen deposits will be dispersed to streams, groundwater, and the atmosphere.  (14)

Nitrogen saturation has a number of damaging consequences for the health and functioning of ecosystems. These effects were first observed in Europe when scientists (what scientists?) noticed a large increase in nitrate concentration in some lakes an streams. As ammonium builds up in the soil, it is increasingly converted to nitrate by bacterial action. This process releases hydrogen ions and helps acidify the soil. The buildup of nitrate enhances emissions of nitrous oxides from the soil and also encourages leaching of highly water- soluble nitrate into streams or groundwater. As these negatively charged nitrates weep (are you sure their weeping?) away, they carry with them positively charged alkaline minerals such as calcium, magnesium, and potassium. This in turn alters the soil composition and depletes it of other nutrients (such as?) necessary for healthy plant growth. As calcium is depleted and the soil acidified, aluminum ions are mobilized, eventually reaching toxic concentrations that can damage tree roots or kill fish if the aluminum washes into streams. Trees growing in soils replete with nitrogen. However, since the trees are starved of calcium, magnesium, and potassium, a nutrient imbalance arises in their roots and leaves. This can potentially reduce the photosynthetic rate and efficiency of the plant, stunt its growth, and even increase tree death. (15)

Nitrogen saturation plays a deeper role and also influences biodiversity, species mix, and aquatic ecosystems. For more information on this, go here <http://esa.sdsc.edu/tilman.htm>. (Can you provide more information here? The characterization is great. It just needs more details and the link doesn’t help us.). 



· Pollution

Soil contamination is one of the natural results of extensive land use such as that being done in the Amazon basin rainforest area. Soil contamination is the mixing of hazardous substances with the soil. These contaminants get physically or chemically attached to the soils or are trapped within its particles.

The main types of soil contamination in the Amazon Basin rainforest are mercury contamination, cyanide contamination and contamination from pesticides. Mercury contamination is found in the areas along the Tapajos River where gold mining is carried out by an estimated million miners. Mercury is used for the extraction of gold from river sediments. Though most of this contamination is found in the river water, some of it eventually gets to the land in the form of silted soil deposited on river plains when there’s flooding. Mercury contamination is also resulting from the exposure of naturally occurring deposits where a lot of vegetation is lost during deforestation

Continuous loss of vegetation speeds up the erosion process and this eventually gets to Mercury layers.

The main source of cyanide contamination is gold mining operations. A notable site of this pollution is the Omai gold mines in Guyana to the north of Brazil. Pesticide contamination is most prevalent in areas where agriculture is being carried out. Although pesticides are mostly used in crop cultivation which is not as significant as cattle ranching, as far as Amazon depletion is concerned, their effect is felt in areas that are newly cleared for cultivation. The immigrants from the cities are ill equipped with not only agricultural but environmental conservation skills and so use chemicals of various kinds recklessly.

The effects of the pollution on soil are felt in many ways. Soil contamination mostly makes it impossible for healthy vegetation to grow on the affected land. When the plants absorb these contaminants through their roots they either develop weak stems, deformed leaves or reproductive failures. Some of the contaminants also slow the growth and development of the vegetation making recovery in areas where the forest has been cleared ineffective. Animals in the rain forest are also not spared these adverse effects. Burrowing animals come into direct contact with the mercury in the soil. This has been found to interfere with respiratory processes and even brain damage. This leads to immature deaths of these animals. Animals are part of the Amazon ecosystem and this contamination is affecting them adversely.

Some of the soil contaminants are carried in the air where there is wind erosion and these are inhaled by the fauna in various quantities. This is especially the case with mercury and cyanide. Animals also absorb contaminants when they feed on contaminated vegetation.


There is definitely, thus a need to reduce this pollution that is being done on land.

Contamination resulting from mining can be reduced by the adoption of more environmental friendly mining techniques. A good method to be considered is the HGP technique that is being used by a US company, Orex. The proponents of HGP- Haber Gold Process claim that it extracts gold in bulk in significantly less time than is possible with cyanide. It also uses fewer reagents than cyanide meaning that it should be significantly cheaper. Most importantly however, it has no adverse effects environment.

Containment of contaminated soil can be done where cyanide is used for the gold extraction. A tailings dam can be constructed where hazardous material is settled to degrade naturally. Recycling is another alternative and this is done to the water in the mining operations. The water from the tailings dam can be used in the gold extraction processes. This reduces the amount of fresh water that becomes contaminated by mine wastes. 

A relatively new method, Phytoremediation can also be used. This is growing contaminant absorbing plants. It has been observed that some plants absorb Mercury. A typical example is the Arabidopsis, a mustard plant and other species that have been developed scientifically. The same technique may thus be used to remove other contaminants such as pesticides and herbicides. Chemical and water flushing may also be  employed in areas of little contamination where the affected soil is treated by chemical or water flushing.

Nitrogen Oxides
Overview:


-emitted by the burning of fuels, industry, and through natural (nitrogen cycle) processes.


-cause ozone and acid rain


-short lived in the atmosphere

Rain Forest:


Due to the short life of these compounds in the tropospheric atmosphere, areas of concern for the preservation of the rainforest are industrial and urban sites near or within the rainforest and the burning of the rainforest.  All other sources of NOx will be filtered out of the atmosphere by natural processes long before reaching the Amazon River Basin Rainforest ecosystem.  

Background:

Nitrogen oxides are reactive, greenhouse gases, including NO and NO2
.  When released into the atmosphere through natural (nitrogen cycle) and artificial sources (combustion of fuel, industry), these compounds enter a complex reactionary period of a few days.  The main products of this reaction period are tropospheric ozone (O3) and nitric acid (HNO3).  
 

NO2 + hv (wavelength less than 410 nm) ( NO + O

O + O2 + catalyst ( O3 + catalyst

NO + O3 ( NO2 + O2
And

R + O2 + catalyst ( RO2 + catalyst

RO2 + NO ( NO2 + RO


What is happening in these reactions is the creation of ozone gas and its concurrent consumption.  However, in the presence of organic molecules of solely carbon and hydrogen (R), NO favors the second group of reactions and the ozone is not re-consumed.  This process creates high levels of tropospheric ozone.  


Luckily for the condition of the atmosphere, a self cleaning process is constantly breaking NOx molecules into nitric acid (HNO3) through reaction with hydroxyl radicals.  

HO + NO2 + catalyst ( HNO3 + catalyst


Nitric acid is unreactive in the gas phase, but quite soluble in water(Graedel 152).  Thus the acid concentrates in water droplets.  The resulting acidic rain is damaging to soil processes and at very low pH can directly damage flora and fauna 
.

Sulfur Compounds

Overview:

-Buildup in atmosphere causes acid rain.
-The main atmospheric form are sulfates (sulfuric acid, etc).


Rain Forest

Sulfur, as with Nitrogen, plays it's damaging role not in the atmosphere itself but once converted into water soluble compounds which collect in water droplets within clouds. These compounds are deposited by rainfall and cause damage to plant life, animal life, and water sources.

Background:

As with all matters of atmospheric chemistry, this one is not black and white. Atmospheric sulfur is critical to atmospheric acid-base chemistry. However, in more recent times, human industry has thrown the sulfur cycle out of balance, leading directly to acidic rain and aerosol level increases 
. The main atmospheric sulfur compounds are sulfates: sulfuric acid, ammonium hydrogen sulfate, and ammonium sulfate.

The following reactions occur in the troposphere:

HSO3- + H2O2 --> HSO4- + H2O 
HSO3-+ O3 --> HSO4- + O2

While this reaction appears to be beneficial through the decomposition of tropospheric ozone, the product HSO4- quickly forms H2SO4, Sulfuric acid. This, along with nitric acid dissolve into water droplets, concentrate in clouds, and result in acidic rain
. 


Sulfur
Overview: 



-emitted by the use of Diesel gas 



-emitted also by coal burning power plants



-causes ozone depletion and acid rain



-causes some global cooling



-could be a type of nutrient for soil

Background:



Sulfur dioxide and hydrogen sulfide both are toxic gases that can form from elemental sulfur in the atmosphere.  

                       Ironically, Sulfur is also a nutrient to some plants.  It helps them form proteins and aids photosynthesis.   A lack of sulfur would impede growth in at least some plants.
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In conditions with abundant sulfur, plants incorporate sulfur into organosulfur and involve sulfur in energy transfers.  Below is an example of this in Chlorella.
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Obviously, sulfur can be an important part of algae and plants’ metabolic pathways.  

According to the Iris Hypothesis, availability of Sulfur is also important in counteracting the greenhouse effect.  Excess sulfur in the atmosphere called aerosols forms clouds that are effective in reflecting sunlight, causing global cooling
,
. (More information about the Iris hypothesis is given in research regarding climate.)



Recent sulfur emissions:



[image: image7.png]1000 1910 1920 1930 1340 1950 1900 1970 1980 1300

Figure 2. The nationwide rise and fal of sulfur emissions.
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Ozone 

                The ozone layer is a layer in the upper atmosphere protecting us from the sun's harmful UV rays which are harmful to many plants and animals. Ozone is made thru the combination of molecular oxygen and atomic oxygen and ozone depletion is caused by many of the compounds that also form acid rain.  

                              NO + O3 --> NO2 + O2                 k = 1.8e-15 at 300 K 

                              SO + O3 --> SO2 + O2                       

                  The main source of SO in the atmosphere is oxidation of COS, which is produced through burning of fossil fuels.

                            OH + O3 --> O2 + HO2

                            HO2 + O --> OH + O2 

                           Net reaction: O3 + O --> 2O2

                             O3 + Cl --> O2 + ClO 

                             ClO + O --> O2 + Cl 

    Net reaction
: O3 + O --> 2O2 

Similar reactions will occur with other halogens.  The harmfulness of elements in the atmosphere depend on their lifetime in the atmosphere.  As seen above, aerosols are a source of ozone depletion even though they block the sun themselves
.  The effects of bromine in particular are much greater than that of chlorine because of bromine’s long lifetime.
  Below are the relative lifetimes of some ozone depleting compounds.

    CO2                                                                                                               100-250 
                CH4                                                                                                                   8 
                CFC-11                                                                                                           65 
                CFC12                                                                                                            120 
                N2O                                                                                                                150 
                C2Cl2F3                                                                                                                               90 
                CH3CCl3                                                                                                          6 


At this point however, the ozone problem is very much in control due to regulations like the Montreal Protocol,
,
 so the depletion of the ozone layer isn’t a major threat to the health of plants and animals in the Amazon rainforest.  

· Climate

Climate


Many things can cause a change in climate, but one of the major controllable factors disrupting climate patterns is deforestation.  When an area of trees is cleared, the humidity in that region decreases because trees aren’t there to hold and pull moisture out of the soil.  This results not only in a drier region near the vicinity of the deforestation but also in wetter regions thousands of miles away from the area that was deforested.
  This is because normally rain is formed through water vapor condensation, which releases heat.  Heat causes convection, the rising of air due its high temperature.  The effect is global because warm air can travel far distances and land thousands of miles away.  With less humidity and convection in the Amazon, places as far as the US can become wetter. 
  


There are two hypotheses that predict the results of having less humidity and more heat in the atmosphere.  The first suggests that more dispersed, thin clouds will form and will be able to block the sun better than thicker clouds because they are able to cover more area.  The result of this is global cooling.
  The other suggests that clouds in a warmer region will be smaller due to lack of moisture and will cover less area, blocking less sun.  The second phenomenon is more supported and is called the Iris effect.  

However, the Iris effect is still optimistic and hypothesizes that these clouds will cause global cooling rather than warming.  It suggests that the thinner and more spread out clouds in the atmosphere will also be more efficient at releasing heat.
   It argues that the release of heat by these clouds is much more than the extra radiation from the sun let in by these clouds so the net effect is global cooling.
  This would be a great negative feedback system for climate control.  However, results from the Tropical Rainfall Measuring Mission (TRMM) satellite launched by NASA suggest the opposite.  Clouds and the Earth’s Radiant Energy System has modeled the exchange of energy and has found that the amount of heat let in by these clouds is much more than the amount of heat that escapes due to these clouds.  Thus, the net effect is actually more global warming.

4. Brazilian Government
Much of Project Mission 2006 will rely on the cooperation and compliance of the Brazilian Government.  For this reason, our PRT has focused on Brazilian institutions that will prove critical for success, including: IBAMA, CONAMA, the Presidency, SIVAM, and ARPA.

IBAMA (Brazilian Institute for the Environment and Renewable Natural Resources):  

Background: The IBAMA, the Brazilian Institute for the Environment and Renewable Natural Resources, is the critical environmental governing agency of the Brazilian Government.  It regulates the use of the environment, especially the rainforest.  It is responsible for creating laws restricting logging, farming, land-clearing, construction, deforestation, waterway use, and air regulation, amongst other things.  (1)

Critical Analysis:  In general, the IBAMA is an organization that lacks the ability to fulfill its responsibilities to the fullest.  An overview from the Amazon Region Protected Areas (ARPA) project says, "IBAMA resources are insufficient to manage effectively a large number of small units; protected areas lack staff and staff with necessary skills-on average, there is on IBAMA employee for every 27,650 ha of protected (only 20% of the 575 employees administering protected areas have a higher education; and budgetary processes are centralized and inflexible.  Some of IBAMA's problems are being addressed with the help of PPG7 projects.  The Extractive Reserves, Forest Managment and Flood Plains Management Projects are currently being implemented under IBAMA, but using a different model from the NEP.  In these projects, the Project Coordination unit is headed by a highly qualified staff contracted under UNDP and not subjected to political appointment.  This coordination unit is inserted ". (1)

CONAMA: The National Environment Council (CONAMA)

The National Environment Council (CONAMA) was created by Brazilian environmental Law No. 6,938 in August, 1981.  According to the First national report for the Convention on Biological Diversity, "CONAMA establishes the norms and criteria for the licensing of polluting or environmentally damaging activities and determines, whenever necessary, research on alternatives and of the possible environmental consequences of public or private projects."  (3)  

Amazon Region Protected Areas (ARPA) Project:


The aforementioned Amazon Region Protected Areas (ARPA) Project is a 10 year government program.  It was created to establish a "mosaic" of protected areas in the Brazilian Amazon.  Each year, it expands its ambitions, as it works towards its goal of rainforest conservation.  Its policies provide a possible template for our conservation strategy; however, ARPA goals extend only to creating Protected Areas (PAs), not to pursue more aggressive conservation strategies.  Therefore, their policies are noteworthy, but certainly not wholly applicable to Project Mission 2006 goals.  The PRT plans to coordinate demarcation efforts to coincide with future PAs in order to conserve financial resources, centralize power, and augment ARPA power and effectiveness.
In conclusion, the PRT will pursue healthy public relations with IBAMA, CONAMA, the Presidency, SIVAM, and ARPA in order to maximize Project Mission 2006 success.  (1)

(There is better information available in the First National Convention of Biological Diversity. It includes various other agencies of PR interest and their main functions, projects, etc.)

American Relations


Congress biannually reviews foreign aid, including aid to Brazil.  There are many American conservation groups, including Greenpeace and Amazon Conservation Team (ACT), which have already established strong public relations with important US politicians and representatives.  

Greenpeace is lobbying Washington to curtail excessive American exportation of this valuable tree of the Amazon.  Favorable relations with both Greenpeace (amongst other groups) and US policymakers are important for a successful resolution.   

International Relations: 
Japan:  The Japanese Government is conduction a National Network Genome Project with incredible success in the Amazon near the Rio Negro River.  This demonstrates their interests in the Amazon and their potential willingness to aid in further research and preservation.

Holland: A Dutch group named the National Institute of Amazon Research (INPA) is a leader in Amazon research.  Future research support and cooperation can be expected of this group and similar organizations.
Resources :

(1)    No author. “The ARPA (Amazon Region Protected Areas) Project Overview: Report PID11197.”  9 May 2002: n. pag. On-line. Internet. 12 October 2002.  Available WWW: http://www-wds.worldbank.org/servlet/WDS_IBank_Servlet?pcont= details&eid=000094946_0205170414391
(2)    No author. “The ARPA (Amazon Region Protected Areas) Indigenous People Strategy: Report IPP17.”  31 May 2002: n. pag. On-line. Internet. 12 October 2002.  Available WWW: http://www-wds.worldbank.org/servlet/WDS_IBank_Servlet?pcont= details&eid=000094946_02070304122181

(3) (AUTHOR UNKNOWN). “First national report for the Convention on Biological Diversity. Chapter IV Legislation, Policies and Programmes: Implementing Article 6 of the Convention on Biological Diversity”.  

(Definitely look into the information found in the Convention on Biological Diversity. More in-depth PR is needed as well as information on political status in Brazil.)

Education
As part of the public relations plan, we want to increase the awareness of the public about the environmental problems concerning the Amazon Basin Rainforest and about our Mission 2006 project. There are several existing environmental education programs in Brazil as well as proposed environmental training and education programs in projects organized by the World Bank. The next step beyond the characterization of current environmental education policies and programs is to evaluate the effectiveness of each and make suggestions for improvements.

 
Environmental education is included as part of the National Policy for the Environment (Law No. 6,938/1981) and the Federal Constitution.
 Specifically, Constitutional Article 225 states "both the Government and the community shall have the duty to defend and preserve it [an ecologically-balanced Environment] for present and future generations".
 The National Curriculum has proposed to include environment as one of its themes. The environmental theme deals with natural elements, physical and social factors, and the concepts of sustainability, diversity and values and attitudes.

 
The National Program for Environmental Education (PRONEA) was established in 1994 with “the main aim of developing an integrated understanding of the environment in its multiple and complex relations, involving physical, biological, social, political, economic, cultural, scientific and ethical aspects.”
 The agencies responsible for its establishment are the MEC (the Ministry of Education and Sport) and the MMA (the Ministry of Environment), with the participation of the IBAMA.

The principles of PRONEA are outlined as follows:

1. As Environmental Education is a constitutional duty attributed to the State, it requires the joint effort of the Union, the states and the municipalities. 

2. Besides being the global beneficiary of environmental education, the community should become an essential partner of the State in the promotion of educational action and in directing social conscience toward environmental preservation for present and future generations. 

3. The main aim of environmental education should be to develop an integrated understanding of the environment in its multiple and complex relations, involving physical, biological, social, political, economic, cultural, scientific and ethical aspects. 

 
4. Environmental preservation is to ensure the natural assets are used with responsibility and conscious of the present and future rights of humanity. 

5. The encouragement of a single consciousness between the country's regions and between the country and the international community.

PRONEA has several main courses of action: 

1. Environmental education via formal education

2. Education in environmental management

3. Specific environmental education campaigns for the users of natural resources

4. Co-operation and integration of communities on behalf of environmental education

5. Co-operation within and between institutions

6. Creation of a network of centers specialized in environmental education, including universities, technical colleges and information centers throughout the country

PRONEA is an attempt to improve coordination between the National Environment System (SISNAMA) and the Education System of Brazil. “Past research showed that most of the Brazilian population does not relate the current Brazilian developmental models with the environmental degradation widespread in the country. Environmental education is generally included in the physical and biological sciences, focusing essentially on nature, and fails to incorporate social, cultural and economic dimensions. Its teaching is limited by the small amount of research in this area, particularly from a theoretical-methodological point of view, as well as by the absence of teacher training and the lack of coordination between government agencies.”
 With this in mind, PRONEA is focused on two perspectives: (1) Making environmental education in schools, for present and future generations, less basic in its approach and more systematic; (2) Improvements in effective environmental management, with the development of a public conscience or the production of information suited for the various segments of society.
 The second aim is directed especially to the decision -makers, the users of natural resources, and those who work in the field of communication. 

 
The National Environment Fund (FNMA) was established in 1989, supporting various initiatives in environmental education, including training courses, environmental awareness campaigns, publications and promotional material (videos, booklets, books, periodicals, information leaflets and audio-visual material).
 Over the span of 8 years, it has funded 153 environmental education projects out of 533 total projects.
 The FNMA has mainly collaborated with government institutions (universities, research institutes, state environmental organizations, municipalities), and non-profit making NGOs, throughout the country. 

One of the projects organized by the World Bank with an extensive component of environmental education is the Natural Resources Management and Rural Poverty Reduction Project in the state of Santa Catarina. One of the project’s main aims is to reduce rural poverty while improving the management of natural resources.
 This project includes a detailed plan to train and educate farmers, local leaders, indigenous people, teachers and, children in subjects such as sustainable land development and solving environmental problems.
 Specifically, environmental education activities would be implemented at 1000 rural schools. The activities would facilitate and promote awareness, appreciation, knowledge and stewardship of natural resources.
 These activities include: i) development and dissemination of classroom-ready teaching aids and materials, such as the EE teacher's guide (10,000 copies) and EE syllabus (190,000 copies); (ii) presentation of 50 "environmental awards" to schools that improve their environmental education efforts; (iii) organization of 586 workshops with school staff (two per municipality); organization of 130 seminars with school parents and 130 field trips and outdoor workshops for primary and high school students; (iv) technical assistance to support the preparation of EE projects in the target schools; and (v) support to EE school group formation to enhance the abilities of teachers and students in problem solving, leadership, decision-making and cooperation.
 The project also includes a series of EE capacity building and technical assistance activities with communities through a programmatic approach. They would include: (i) organization of courses and workshops that would be tailored to the needs of different stakeholder groups, distributed over the whole disbursement period, reaching 75,000 farming or fishing families, 11,000 members of environmental working groups (farmers' family members and other micro attachment citizens), 14,650 local leaders, 1,000 indigenous peoples and 1,680 technicians (EPAGRI animators, micro attachment facilitators, municipal technicians);' (ii) establishment of partnerships with governmental and nongovernmental institutions to undertake joint EE activities; (iii) work with micro attachment and watershed communities in the preparation of EE materials; and (iv) technical assistance to communities within micro attachments to support the preparation of EE projects.


In order to get a better idea of how to plan an environmental education program, we will look at an example of how an environmental education program was developed, implemented, and evaluated using the Planning-Process-Product (PPP) evaluation model summarized in Table 1. The example we look at is a case study of an environmental education program in the Morro do Diabo State Park, located in the state of Sao Paulo in Brazil. The purpose of including this case study as an example is to illustrate that environmental programs can be effectively implemented and will have a large impact in federal protected areas.

	Table 1- Diagram of the Planning-Process-Product Evaluation Model

	Planning
	Process
	Product

	· needs
	· methods
	· achievement of goals and objectives

	· community participation
	· design and establishment of activities
	· expected results

	· goals and objectives
	· strategies (pre-visit, on site, post-visit)
	· unexpected results

	· available resources (human and material)
	· staff training
	· use of data for program support

	· institutional support
	· administration
	· dissemination of results

	· budget
	
	

	Decisions: program structure and design
	Decisions: changes and improvement
	Decisions: changes and future


Source: Padua, Suzana and Jacobson, Susan K. (1993, Summer). A Comprehensive Approach to an Environmental Education Program in Brazil. Journal of Environmental Education, v24, n4, p29-36.

The Planning Evaluation Stage: 

· Needs- The researchers took an initial survey to assess local students' knowledge about the park. They found that there was little prior knowledge because the Morro do Diabo Park has never implemented and environmental education program before. By conduction the survey, the researchers found great interest in participating in this new program from the schoolteachers and staff. So this initial survey served as a great public relations tool to generate interest and support in the project. The researchers also conducted preliminary interviews and found that the public was not aware of the biodiversity and cultural history of the park. The researchers noted that enhancing awareness of the local population would help the conservation of the park because the government did not maintain the park adequately. 

· Target Public- This research project targeted local students in the surrounding park area. The researchers spent several months with the community to find out how to best involve the public in the program. The education program was designed for all students in the region, but the researchers chose a sample population from the nearby city of Mirante do Paranapanema to measure the effectiveness of the program.
 

· Goals and Objectives-  

The researchers developed the following goals after evaluating the initial surveys and interviews: 

1. to introduce the local students to the park and its natural resources

2. to instill an appreciation of the natural world

3. to foster an understanding of ecological concepts

4. to develop a structured, continuing education program

5. to train local community members to maintain the education program

They also developed the following objectives: 

After participating in the program, the students would be able to:              

1. list reasons for the park's existence

2. name local animal and plant species

3. identify three ecological concepts

4. show positive attitude shifts toward the park or its flora and fauna

5. serve as vehicles to involve other members of the community in conservation activities

6. show evidence that the achievement of the goals and objectives outlined above made a significant change in students' attitudes and behavior

· Resources and Constraints- The researchers collected data on natural and human resources, time, funds, facilities, and equipment. They gave examples of resources nature trails, signs, nature guides, visitor center, and exhibits.
 

· Institutional Support and Funding Proposals- It was important that the researchers submitted an education project proposal and remained in contact with the directors of the Forestry Institute of Sao Paulo. They, however, submitted funding proposal to several other institutions to bypass bureaucracy and broaden resources. They received funding from the Canadian Embassy in Brazil, Appenheul Zoo, the Fanwood Foundation, the Wildlife Preservation Trust, the World Wildlife Fund, the U.S. Fish and Wildlife Service, and community donations.
  

The Process Evaluation Stage:

 
The researchers used questionnaires to evaluate the effectiveness of the activities. They checked for the following criteria:

1. the difficulty of the vocabulary

2. the appropriateness of the activities for the age groups

3. the duration of the activities

4. the degree of stimuli sufficient to motivate learning

5. the amount of material learned

· Method- The researchers divided the program into three stages: pre-visit activities, on-site activities, and post-visit follow-up activities. The activities included environmental games, live animal contact, and written material.
  

· Design and Establishment of Program Activities- Pre-visit activities included a slide show and didactic material distributed to the teachers beforehand. On-site activities included visits to three different nature trails groups of 12 to 15. Post-visit activities included games and handouts about the park.
 

· Staff Training and Administration- The researchers trained four high school students and two park employees as nature guides.
 

The Product Evaluation Stage:

The researchers noted that by assessing the effectiveness of an environmental program, one could generate support for the program and bring about initiation of new programs. 

· Expected Outcomes- The researchers gave a pretest, a post-test, and a retention test to both the experimental and control groups of students. They found that there were significant differences between the experimental and control groups. 

· Unanticipated Outcomes- The education program brought over 6000 students to the Morro do Diabo Park during the first year and around 8000 in the following year. There was evidence of public interest in the park and the conservation of nature in general. The local population spoke up when there were issues concerning the park and helped the preservation of the park in the coming years.
 

 
The researchers have the following conclusion about the project: "developing countries, such as Brazil, need effective approaches to make people aware of the importance of nature conservation so that processes such as deforestation may be averted. The results of this study show that environmental education can be a  powerful means to create awareness of the importance of nature conservation."
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Can you do a few page overview of the general education program? This is great information and useful for formulating solutions but it is not an in-depth characterization.

6.  Economics
The Economy
 of Brazil

Economic trouble currently plagues Brazil.  Despite plans to reduce the rapid inflation during the 1990s, the economy began to stagger again this year.  The economic instability in recent months has been primarily due to international fears that the policies regarding free trade and deflation will be abandoned by the newly elected Brazilian president, Lula.  Brazil will continue importing such products as oil, electricity, and wheat while manufacturing goods including food, chemicals, textiles, and automobiles.  Due to the economic insecurity, the government’s primary focus is the welfare of the people.  The poverty level, unemployment rate, and new president remain the chief political problems.  Therefore, the preservation of the Brazilian Amazon maintains only a secondary goal.  Although the Brazilian economy is one of the ten largest in the world, the country is facing some economic challenges.

Recent History
An economic downturn in the late eighties and high levels of inflation in the early nineties prevented economic growth; however, the “The Real Plan” instituted in 1994, was an attempt to slow the inflation by pegging the real to the US dollar.  Inflation was curbed, although not fast enough to prevent the considerable Real exchange rate appreciation that occurred during this transition period.  This appreciation caused the price index of domestic goods to rise in relation to the price index of foreign goods.  This contributed to large annual current account deficits.  In spite of this, foreign capital continued to flow into the country as inflation rates stabilized and the instability of the eighties subsided.  In the late nineties, the Asian financial crisis and the Russian bond default reduced the risks that foreign investors were willing to take, causing capital account surpluses to drop, preventing adequate current account maintenance.  In 1998, Brazil received a $41.5 billion IMF-led international support program after creating a fiscal adjustment program and promising structural reform.  The real became independent of the dollar in January of 1999, causing devaluation but moderating the slowdown of economic growth that began in the summer of 1998.  Brazil’s debt to GDP ratio was lower than the IMF target in 1999 and economic recovery continued into 2000, with foreign direct investment running at more than $30 billion dollars.

The economy began to falter again this year, prompting the IMP to pledge the largest government bailout in history, a loan of $30 billion.  The economic troubles in recent months have been mostly due to international fears that the new leftist President Luiz Inacio Lula da Silva will reject the free-trade and anti-inflation policies of the former president Fernando Cardoso.  These claims remain to be either confirmed or disproved as the new president becomes situated, for presently the future of the economy is unclear.

Brazil’s nominal GDP is currently projected at $650 billion, while its peak occurred in 1997/98 at $800 billion, prior to the currency crisis of 1999.  Overall, the Brazilian economy is by far the largest in South America, the second in the Western Hemisphere only to the United States, and second in the developing world to the People’s Republic of China.  It is consistently listed as one of the ten largest economies in the world.

The growth of the GDP has fluctuated over recent years.  The GDP was at 3.3% in 1997, 4.5% in 2000 and a mere 1.5% in 2001 (World Bank Group).  Current projections for 2002 lie around 2.3% (Santander Central Hispano Investment).  GNP per capita has fallen in recent times, hitting US$4,740 in 1997, US$3,590 in 2000 and dropping to US$3,060 in 2001 (World Bank Group).  The GNP fell as well from US$776.6 billion in 1997 to US$611.2 billion in 2000 and all the way to US$528.5 billion in 2001.  
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As of the 1990 estimate, 17.4% of the population lies below the poverty line, with an unemployment rate of 7.1% (2000).  The tenth of the population with highest income receives 47.6% of capital earned, while the bottom tenth receives only 1% (Central Intelligence Agency).  This type of wealth distribution has been a significant contributor to social conflict and the recent regime change.

The national debt of Brazil has been a topic of significant controversy.  The debt to GDP ratio increased 26% between 1994 and 2002, with the Net Consolidated Public Debt of R$708.45 billion, i.e. 56% of the GDP.  The majority of this debt lies in the Net Federal Government Debt (including the National Treasury and Social Security System) recorded at R$455 billion in May of 2002, 36% of the GDP, but also includes the state and local government debts at around R$235 billion (18.6% of GDP) and the Net Public Enterprises Debt at R$27 billion (2.1% of GDP) (Banco Central do Brasil).  
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(Courtesy of The Central Bank of Brazil and Ilan Goldfajn)

Many economists are concerned over whether Brazil can be held accountable for this debt over the long run, however Brazilian states have made substantial reforms in recent years to reduce inflation, stabilize the economy and increase transparency and debt recognition. Adjustments to the real exchange rate have been made to improve external accounts, but do increase the Debt to GDP ratio, an effect that the Brazilian Government claims should not reoccur after the initial spike.  Apart from these, the government claims that its current primary surplus of 3.75% of the GDP is high enough to handle the debt without serious problems, that fiscal discipline has been achieved at all levels of government (i.e. the federal, state and local governments are not generating structural primary surpluses), the recent Fiscal Responsibility Law ensures “a sound and more permanent fiscal regime” (Goldfajn 8) by placing limits on all government borrowing and a Constitutional ban on any law that modifies existing financial contracts through forced restructuring are enough to ensure that Brazil will meet it debt, given the time to do so.  Included below are projections by the Banco Central do Brasil.
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In conclusion, the health of the Brazilian economy has been improving by most standards over the last half decade; however, recent political events have cast doubt over its future.  The policies and reforms of this incoming government will determine the health of the entire Brazilian economy, and thereby, the willingness of its people to support conservation efforts in the Amazon River Basin.
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Exports
Brazil’s exports have varied over the centuries.  Until recently, the exports have been predominantly agrarian based.  The record of Brazil as an exporting state began when the first Portuguese colonists began exporting Brazil-wood.  Later, between the sixteenth and seventeenth centuries focus shifted to sugarcane. After 1800, gold became the major export, until the second half of that century when coffee began to dominate. As late as 1958, sixty-six percent of all of Brazil’s export value was in coffee.  The level of rubber exports experienced a brief spike during the wars of the early twentieth century, but later subsided.  This pattern of cash-crop dependence has lead to economic instabilities and low resilience.


Over the past twenty years the percentage of Brazilian exports based on agriculture has dropped steadily.  Though the total volume of agriculture products has not decreased, the development of the manufacturing sector has diversified the nation’s exports.  Brazil is still the world’s leading exporter of coffee, however in 1995 it only accounted for two percent of national exports.  Roughly one-fourth of all of Brazil’s exports are either agriculture products or other raw materials.  Manufactured and semi-manufactured goods, like automobiles, chemical products and textiles, amount to sixty-four percent of the nation’s output
.  The combination of this shift to manufacturing as well as the diversification of agricultural products has made the export economy of Brazil much less dependant on minor fluctuations in specific crop yields and has helped increase confidence levels of foreign investors.


The sale of exports demonstrates a sustained flow of capital into Brazil.  Brazil’s total exports amount to around $55.1 billion,13.4% of the Gross Domestic Product.  A plurality of these travel to the United States (23%) while Mercosul purchases 14% of Brazil’s exports and Germany, Japan and the Netherlands each receive 5% of all Brazilian products
.  The European Union as a whole accepts 27% of Brazil’s exports. As an exporting nation, Brazil has been rather successful; however it has had trouble maintaining a favorable balance of trade.

The trade deficit of Brazil has been dropping over the past few years. Growing by 14.7% from 1999 to 2000, the deficit dropped all the way to US$691
, the lowest it has been since 1995.  The problems that Brazil has had with it’s trade deficit has influenced its desire to maintain and then expand upon its current levels of exportation, an issue that may undermine attempts at slowing processes that contribute to the destruction of the rainforest.

Brazil, as a nation struggling to keep its economy afloat, has many concerns  that do not directly aid the preservation of the rainforest.  While Brazil’s economic reliance on agricultural and raw materials exports has decreased dramatically, the current state of Brazil’s economy, and particularly the government’s budget, does not leave much room for adjustment.  Though policy recommendations made with the intent of preserving the rainforest may be accepted by the government, it is important to remember that the survival of the nation’s economy is of considerably higher importance.
Consumption

The consumption of Brazilians has increased throughout the years with the growing population.  In Brazilian Real (conversion rate of $1=R$3.685), the final consumption in 2000 was R$868,061,000,000 which is over 10% increase from 783,277,000,000 in 1999.
  Considering that the population of Brazil stands at approximately 160 million, an annual consumption of under R$5000 per capita per annum, equivalent to about R$13.50 per day (around US$4.00) is not much compared to American expenditure.
  Brazilians primarily consume everyday products, such as basic food and drink like bread.  The statistics do not account for trade between tribes or for the consumption by tribes within the Amazon because the indigenous people produce and eat their own food.  Food consumption usually occurs during lunch and dinner.  "Most Brazilians are used to two large meals - lunch and dinner.  Breakfast is quick and light.  A typical diet includes meat, vegetables, fruit, rice, beans and deserts.  Brazilians enjoy eating and are very proud of their food."  "Important aspects of Brazilian social life include dancing, drinking in a cafe or eating out."
 

Many major corporations are involved in extracting products from Brazil.  Any company incorporated under Brazilian law can be authorized for exploration and a mining concession.  Consequently, it is not difficult for corporations to obtain mining rights in Brazil.  There are major corporations involved in mining iron ore (Ivai), gold (Golden Palm Resources) and copper, the largest of all.  Corporations involved with mining copper include Anglo American plc, Caraiba Metais SA, Cia Braileira do Cobre, CVRD, Mineracao Santa Elina, Rio Tinto in five locations: Camaqua, Chapada, Fortaleza, Jaguarari and Salobo.
  

Imports


According the CIA World Factbook, the recent import commodities are (in order of importance): machinery and equipment, chemical products, oil, electricity, automobiles and automobile parts.  Note that Brazil imports 42.3 billion kilowatts of electricity from Paraguay and exports no electricity.  $57.7 billion dollars are spent on importing goods.

After 1945 the government took initiative to protect Brazilian industries.  They employed the practice of export substitution, where they started to produce goods that would otherwise be imported.  The government also introduced all sorts of restrictions and tariffs on overseas imports; they even banned the importation of some products.

The Brazilian government implemented two different import taxes.  The IPI is a non accumulative tax on manufactured products.  It is a tax on the importation and the exportation of manufactured goods from a company.  The second tax, IPII, is called the Brazilian Import Tax.  IPII is used by the Brazilian Federal government to regulate foreign trade.  The importation tax stabilizes the balance of payments at times of economic crisis; it protects and stimulates growth of the Brazilian industry.  In addition, the tax encourages foreign investments.

 The importation of metal-mechanical and electronic materials surged during the 1990s.  In 1998, 46.4% of imports were accredited to raw materials and intermediary products, 27.9% capital goods (including $2.7 billion on automobiles), and 4.4% durable consumer goods.  Oil in particular was imported in mass quantities (in 1998 $4.1 billion) from Venezuela and Argentina; however, due to government initiatives, Brazil imports much less because they started producing their own oil in the oil fields offshore.
  Brazil is currently the second largest oil producer in South America falling short of Venezuela.

Brazil also imports a substantial amount of wheat. Recently, due to the economic crisis in Argentina, 20% of the total volume of wheat is prohibited from being traded, driving up the price of wheat.  Brazil is now importing 8,000 tons of wheat a week from Russia.
  As of October 3rd, 2002, there is a ban on Ukrainian wheat due to the discovery of fungus in a parcel of wheat; however, some are skeptical.

Employment & Industry

The employment and poverty levels in Brazil have fluctuated according to the stability of the economy.  The poverty level in Brazil is currently at around 60% based on the BBC’s 2002 calculation.  In 1998 the labor force in Brazil was 76.3 million people, of whom 35 percent were women.  Unemployment was estimated at 6.9 percent in 1997, but that figure may be imprecise, due to the number of people holding part-time jobs or working in unreported employment, particularly in the cities.  Urban-based employment surpasses agricultural-based employment, with much of its growth in service jobs rather than manufacturing.  Expansion of the service sector has been especially important for female employment; 70 percent of women work in services, as opposed to 40 percent of men.

During the 1990s the number of unions grew into the thousands and included factory and rural workers, employers, and professionals.  In addition to umbrella organizations, such as the Central Union of Workers and the General Confederation of Workers, both formed in 1983, there are unions for specific industries, such as metal workers, and for sectors of the economy, such as commerce, transport, and education.
 
The manufacturing sector has been a key to Brazil's economic development.  A major objective of Brazil's industrialization policy was to replace imported manufactures with Brazilian-made ones.  Industry has become highly diversified, including a range of high-technology and heavy industries.  This diversification includes such manufactured items as food, drink, textiles, clothing, vehicles, and chemicals.  Industrialization has involved a mixed pattern of investment by domestic capital; by the government in areas such as steel, petrochemicals, and aircraft; and by foreign capital in the manufacture of automobiles, chemicals, and electrical goods.  As a result, Brazil is one of the world's major steel producers and car manufacturers.  The vehicle industry has developed since 1956, with Fiat, Ford, General Motors, and Volkswagen as the largest firms.  In terms of employment, the leading industries are food and metal processing, automobiles, chemicals, and textiles; in terms of sales, the order is chemicals, foodstuffs, metals, vehicles, and engineering.

Industry is highly concentrated geographically.  The leading concentrations of industry are metropolitan São Paulo, Rio de Janeiro, Campinas, Porto Alegre, and Belo Horizonte.  The more dynamic and technologically advanced industries are also highly concentrated in these locations.

In conclusion, the current economic condition of the Brazil is unable.  With the national attention on restoring the faltering economy, much less focus can be directed towards protecting the rainforest.  Food, employment, and the reduction of poverty within the country become more immediate issues for the government’s interest.
7. Indiginous People

The Society of the Brazilian Amazon

A diverse population inhabits the Brazilian Amazon.  Numerous indigenous tribes, plantation owners, landless farmers, hunters, and many others live and use the Amazon.  While the government has provided some assistance to the indigenous people by establishing reservations and to the small-time farmers by providing designated farm land, Brazil continues to deal with many social issues.  Since these people are the inhabitants of the rainforest, their ways of life and varying backgrounds need to be recognized and considered in developing a strategy to preserve the Amazon.  

The Amazon region consists of people from a variety of different backgrounds.  Of the general population, 50-60% can be classified as urban and 20% are classified as farmers and ranchers.  In addition to these groups, there are approximately 1-2 million gold prospectors, and a smaller distribution of rubber tappers, subsistence farmers, gatherers, fishermen, and hunters.  While the exact number of indigenous people in the region is difficult to determine, general estimates indicate a population of approximately 325,000 people divided into over 200 known tribes with at least 170 different languages.  Approximately 73% of the known groups have less than 1000 people.  Reservations have been established to protect the tribes.  Approximately 23% of tropical rainforest is protected by the government as indigenous people's land which equals about 1,038,000 square kilometers.
 

While it would be incredibly difficult to identify all 200 indigenous groups, the larger societies have been investigated.  The six largest recognized groups are the Guarni, with about 30,000 members; the Ticuna, with approximately  23,000; the Kaingaing, with about 20,000; the Macuxi, with about 15,000; the Guajajara, with around 10,0000; and the Uanomami, with about 9,975.  The largest concentration of native inhabitants is in the state of Amazonas, which includes 48 of the recognized societies.  An estimated 70% of all indigenous people are located in the legal Amazon, which is defined to be comprised of the states of Amazonas, Acre, Roraina, Rondonia, Mato Grosso, and Para.  In addition to these groups, there are 40 known isolated societies located in the Western Amazon.

Sources!


Other people living in the Amazon consist of landless farmers and plantation owners.  In the 1960s, Brazil started a movement to give wandering families land to establish themselves.  The intent was to jump start the economy.  The government figured that by providing families with places to live, they could redirect their focus on education or employment which would in turn benefit the Brazilian economy.  As time passed, thousands of rural workers started to loose their jobs, as the big plantations began to mechanize and switch to profitable export crops, such as soybeans.  With the source of income significantly reduced, many small farmers became deep within debt.  Consequently, they were forced to relinquish their land.

Twenty years ago, MST (the Movement of Landless Rural Workers) was formed out of the misery of small farmers.  The MST has three main objectives: to win land for the landless, to reform the agrarian program in Brazil by reallocating political power and land, and to achieve a more just society.   

Since its establishment, the organization has spread throughout most of Brazil.  Many of these landless farmers had been uneducated and destitute until MST.  This group organized settlements, instituted schooling, and won private land for more than 350,000 landless families.
  Within the settlements, farmers cultivate such products as maize, beans, rice and manioc, pigs, poultry, and milking cows.  These farmers sell their foods for small profit but primarily work cooperatively to maintain the settlement.

On the other hand, plantations comprise a significant part of the Brazilian economy.  Brazil consists of approximately 6.2 million hectares of plantations, primarily of which are pine and eucalyptus.  Most of this establishment of plantations occurred between 1967 and 1986, when companies could endow up to 50% of their income tax in plantations.  About 70% of the plantations are privately owned.  Plantations have helped Brazil maintain a sector that was once one of the bases of its economy by maintaining the wood supply.
  


All in all, the Brazilian Amazon includes a wide range of people from varying cultural views, but all contribute to the well-being of the rainforest.  The government will continue to establish new programs and policies associated with the indigenous tribes, the landless farmers, and plantation owners: people of the Amazon.  These inhabitants remain a major part in determining the future of the rainforest.
Try this site for some recent news on socio-economic issues 
http://www.newsbrazil.com.br/


Indigenous Peoples:

The indigenous population of Brazil consists of approximately 350,000 individuals from more than 200 groups, or rather 0.2% of the total population.  They have a “largely untapped knowledge of Brazil’s fauna and flora.”
It should be noted that this is only an account of those peoples who live in known villages and not a count of those individuals who currently live in the cities or the estimated 53 tribes yet to be contacted.
Lands:
For this known population, 98,852,656 hectares (11.56% the area of the country) has been protected under 561 different governmentally demarcated lands.  These lands are selected by meeting the following four requirements:

1. Lived in permanently by one defined community

2. Used by them for their productive activities

3. Vital for the preservation of the environmental resources necessary for their well-being.

Once a selected region passes these requirements and is thus proposed by FUNAI it must be ratified by congress.  Only then is it formally recognized as indigenous land. 

<Problems with Process:>


This process does not directly include the indigenous population.  Therefore land that is considered important to the indigenous population can easily be overlooked by the government.  An example of such occurrence would be ceremonial land.  Ceremonial land is technically not vital for the preservation of environmental resources or their productive activities.  The “acid test” for demarcation would likely not include these areas that are crucial to social aspects of the indigenous peoples.


Furthermore, lands other than those designated by the government but are still occupied by indigenous people are not protected.  Therefore, the rights of various indigenous groups aren’t being as equally represented as those of the more publicly known groups.  

Rights:

The indigenous population of Brazil has specific constitutional rights that pertain to their demographic as a whole.  These rights appear in Article VII, Chapter VIII, and set forth the following precedence:

1. Acceptance of their social organization, customs, language, beliefs and traditions

2. Inalienable right over the lands that they traditionally occupy.

3. Permanent possession of the lands

4. The use of and profits from the riches in the soil, in the rivers and the lakes. (1)
These constitutional rights are meant to ensure that the indigenous population receives the fair and just treatment that it deserves.

<Problems with Process:>


Once again, the indigenous people are too separated from the legal process to either know their rights or have the ability to complain when such rights are being infringed.  Another problem is that no constitutional legality will protect them from people who show no regard to legality.  The issue then becomes that of enforcement of their rights and the penalties for infringing on those rights.

(1)  Brazilian Embassy, London.  Online.  22, Nov. 2002.  http://www.brazil.org/uk/page.php?cid=207&ofset=1

Goal: To define and characterize the problems involving the demarcation of indigenous lands and other indigenous land controversies.

Defining the problem:  Controversy stems from a clash of two different interests: first, the indigenous people’s interest in maintaining sovereignty over particular land and second, the desire of many corporations and businesspeople to develop the rainforest.

The Indigenous side:

Although indigenous people populations have decreased dramatically over the last five centuries, their will has not.  With only about 326,000 (0.2% of the total Brazilian population), the indigenous people of Brazil struggle to maintain about 940,000 square kilometers of land (about 11% of all Brazilian land), land that they claim is inherently their own.

The effort to maintain their land, however, is hardly unified.  Instead, there are over 200 native tribes with populations ranging from juts over a handful to thousands.  Some tribes tend to cooperate more readily with modern Brazilian culture while others remain isolated.   Table 1 below from Instituto Socioambiental, outlines the indigenous populations of Brazil.

They want the Brazilian Government to protect their land, their culture, and their future.  

The Corporate and Business side:

At the same time, Brazilian businesses have a serious interest in Amazonian land.  Business opportunities include mining, ranching, logging, pharmaceutics, and others.  Because the Brazilian economy is anything but good, many corporations are exploring penny-saving business opportunities in areas of the rainforest that are owned and/or inhabited by indigenous people.  

Legally, the corporations have the legal right to “challenge” demarcated lands in court.  These cases are often won by corporations, forcing indigenous people off their native land.  This, of course, causes a great deal of controversy.

The Politics of the Controversy:


The recent shift of executive power leaves the political climate quite favorable for the resolution of this dispute.  President Luiz Inacio Lula da Silva, often called President Lula, recently won a critical election in Brazil.  His presidency marks the end of a long right-wing rule.  Lula is the leader of the Worker’s Party (PT) and also led the Metal-Worker’s Union.  He is best known for his close relations with low-income workers and indigenous peoples.  

Sources?

Appendix A: Brazilian States
 and Facts
	
	Acre
	Amapa
	Amazonas
	Para
	Rondonia
	Roraima

	Capital
	Rio Branco
	Macapa
	
	Belem
	Porto Velho
	Boa Vist

	Area (km2)
	153,149.9
	143,45.7
	
	1,253,164.5
	238,512.8
	225,119.1

	Population
	527,937
	434,781
	
	5,886,454
	1,296,856
	266,922

	Population in Capital
	259,537
	256,033
	
	1,186,926
	309,750
	167,185

	Location
	North West region
	North
	
	Central North
	North West
	North, north west

	Climate
	Tropical
	Tropical
	
	Tropical
	Tropical
	Tropical

	Infant Mortality(per 1000 live-born)
	35.4
	36.5
	
	34.7
	49.9
	38.9

	Illiteracy Rate
	30.68
	16.92
	
	20.99
	18.67
	18.78

	Contribution to GDP
	0.15%
	0.09%
	
	1.31%
	0.29%
	0.11%

	National Congress Representation
	11 in Parliament
	11 in Parliament
	
	20 in Parliament
	11 in Parliament
	11 in Parliament

	Vegetation
	Tropical rain forest
	Amazon rain forest, coastal swamps and dry tropical forest
	
	Amazon rain forest, coastal swamps, dry tropical forest and savanna in the south
	Amazon rain forest
	Amazon rain forest and some savanna to the east


Appendix B: Relevant Laws
1. In Brazil, imports of non-native organisms require prior authorization from the MMA and/or the Ministry of Agriculture and Supply. 


-
Decree No. 24,114 establishes the norms for importing plants and plant parts, insects and micro-organisms for commercial or research purposes and establishes quarantine procedure for the exchange of live organisms destined for research in the biological control of pests, disease and weeds, as well as other lines of research. 
-
Decree No. 24, 548 establishes the regulations for importing domestic stock for farming. 
-
Decree No. 221 establishes the norms for importing aquatic species of any stage of development. 
-
Edict No. 29 establishes the regulations for imports of wild organisms 
-
Edict No. 142 prohibits the breeding or commercialization of non-native catfish in the Amazon and Paraguay River Basins in order to protect local fish communities and biological diversity. 
-
Genetically modified organisms are not allowed into Brazil as a result of a report by the National Technical Commission for BioSafety. 
-
 Plant germplasm can only come into the country for research purposes and with special authorization from the Ministry of Agriculture and Supply. The Phytosanitary Certificate must bear a declaration that the material is free from pests or pathogenic agents, or else it will be destroyed. 

2. Advances in Regulating access to biological diversity

· All foreign visitors are required to present a passport and a visa, which can be obtained from the Brazilian Consulate general. An international certificate of vaccination against polio is recommended for all travelers. Also, all scientific expeditions must be authorized and supervised by the Brazilian Science Council of the Ministry of Science and Technology. Collected material leaving the country is inspected and  inventoried, and representative samples, as well as pressings, copies, photographs, or drawings of the scientific material must be donated to an institution designated by the council. Transit through indigenous lands or federal protected areas also requires permits from the National Indian Foundation (FUNAI) and IBAMA.

Environmental Protection Laws


3. Protection of new species legislation: 


-
 Cultivar Protection Law No. 9, 456 - cultivars can be protected which are homogeneous, stable, and clearly distinct from other existing cultivars. A person who develops new genetic material, has the right to apply for a Certificate for Cultivar Protection that will guarantee the property and the rights to receive money. To obtain the protection, the applicant must describe the characteristics of the cultivar and demonstrate its homogeneity. stability, and distinctiveness. 


4. Industrial Property Legislation: 


-
 Law No. 9, 279 innovative inventions, activities, and industrial applications can be patented for a period of 20 years  but the law forbids the patenting of all or part of natural living beings and biological material found in nature, or isolated from it, including the genome or germplasm of any natural living being or natural biological process. Plants and animals therefore cannot be patented but transgenic (possessing a charcteristic that cannot be achieved by the species in natural conditions) micro-organisms can. Also, certain categories of inventions, such as pharmaceuticals, food and chemical products and metal alloys can now be patented (a good thing since materials can be extracted from the Amazon without exploiting the rain forest i.e. antibiotics, narcotics, abortive drugs, contraceptives anticoagulants, fungicides, anaesthetics, muscular relaxants, and antidiarrheal and antiviral medicines). 


5. The Forest Code (specifically law no. 4,771) 


-
 Defines Areas of Permanent Protection as the forests and other forms of vegetation found alongside water courses, lagoons and headwaters, coastal sandy-soil (restigna), on the top or slopes of hills, on the slopes leading to coastal lowlands and plateaux and on land above 1,800 meters in altitude. 
-
 The law also prohibits the use of fire in forests and in "other forms of vegetation," except when authorized by the forestry authority, with prison sentences of up to one year for offenders. (Perhaps this part of the law should be more strict). 
-
 Also, under this law, the State has power to create National Parks, Biological Reserves, and National Forests (Clearly the states can do their part under this law to protect a big chunk of the forested area). 


6. Law of Environmental Crimes 


-
 Punishes any director, administrator, member of technical council or board, auditor, manager, agent or representative of a company who knew of the criminal conduct but did nothing to prevent it. 
-
 Restricting right penalties - replace prison sentences. This places an excellent instrument at the judge's disposal, allowing him to select the most appropriate option for the case, from the point of view of dealing with the culprit and the environmental damage caused. Examples include community service, suspension of activities, payment for damage caused,etc. (There should definitely  be more laws like this one). 
-
 The Brazilian government will offer all necessary cooperation to any other country for the production of evidence, examination of objects and places, temporary presence of any prisoner whose evidence may be relevant to the decision of a case. 

(More Laws from http://lba.cptec.inpe.br/lba/indexi.html)

Regulation No. 55 

Application 

· Authorization of activities on the continental shelf and in waters under Brazilian jurisdiction (involving research, exploration, removal and demolition of objects or goods sunken, submerged, stuck and lost) is within the competence of the Ministry of the Navy

· Authorization for carrying out aerial surveys on Brazilian territory is within the competence of EMFA.

Submittal and Formulation of Applications 

· If the foreigner does not have available a Brazilian institution to assume joint responsibility for the activities to be carried out in Brazil, such person shall request the support of the CNPq, which shall endeavor to identify institutions in Brazil that may assume this function. If it is not possible to identify such an institution, the CNPq may itself assume this function if it considers that the activity to be carried out in Brazil is of interest to the country's scientific and technological development. MCT shall provide a period of 120 days from receiving all required documentation and complete information to process and analyze requests for authorization, and this period may be extended if the collection activities, by their nature and complexity, require more detailed analysis or involve greater number of consultations by other agencies. If the period is extended, MCT shall inform the interested parties within 30 days in advance of the period provided for processing and analysis of the request for authorization. Failure to do so on the MCT's part results in the authorization being requested to be automatically granted.

· Requests for authorization shall be submitted to the MCT in three copies which include the following information: 1. Identifying data on the Brazilian institution, along with an indication of its degree or participation or responsibility, including that of a financial nature 2. Identification of the investigator who will assure the participation of foreigners and responsibility for their activities on behalf of the Brazilian Institution. 3. Definition of the objectives and goals that it is intending to achieve and of the materials or data to be collected. 4. Work plan with a description of the methodology, bibliographed references and explanatory statement of the scientific interest of the proposed activity. 5. Various routes to be followed within Brazil, indicating scheduled dates for the beginning and end of the stay in each Brazilian location. 6. Description and approximate quantity and type of material or data to be collected, along with an indications of its use and destination, specifying the maximum number of specimens or duplicates to be collected and, in the case of living organisms, including an evaluation of the estimated impact of the removal of the proposed number of specimens on each locality. 7. Indication of the place and date of entry and exit from Brazil of the foreign participants, along with the equipment of materials to be brought into the country. 8. Curriculum vitae of all participants from both the Brazilian and foreign sides.

· The following documents need to be attached to the request for authorization: 1. Statement of familiarity with the standards that govern collection activities in the country, particularly with respect to sending the material collected abroad. 2. Statement authorizing the MCT and the involved Brazilian institution to translate, publish, and disseminate the results of the work in Brazil. 3. Statement of the financial responsibility to be assumed for carrying out the proposed activities. 4. Statement that any materials collected and subsequently identifies as representative ("tipo") will be restored to Brazil. 5. Statement of commitment to inform the co-participating and co-responsible Brazilian institution periodically or when requested of the progress of the work abroad and of the materials collected, also providing the scientific results in partial or final form.


Decree No. 98830 

(Provisions for the collection by foreigners of data and scientific materials in Brazil and other matters.) 

· The activities which involve the displacement of human and material resources for the purpose of collecting data, materials, biological and mineral specimens and integral parts of the native and popular culture, both past and present, obtained through the use of methods and techniques intended for study, dissemination, or research shall be authorized as long as they have the joint participation and joint responsibility of a Brazilian institution with a high and recognized technical and scientific reputation in the field of research related to the project to be carried out, based on the evaluation of the National Council for Scientific and Technological Development (CNPq)

· The following agencies shall be responsible for prior concurrence: 1. Ministry of the Interior (MINTER), through FUNAI and IBAMA for authorizations that involve staying in or transiting indigenous areas or environmental protections areas (This one was previously known.) 2. Ministry of Foreign Relations (MRE), for authorization of activities considered to be of interest to Brazilian foreign policy. 3. National Defense Advisory Bureau (SADEN/PR), for authorization of activities involving staying in or transiting through areas of frontier zone or areas that may affect other national defense interests.

· Collection of scientific research involving activities regulated by other provisions of law and specific regulations shall be authorized only with the prior concurrence of the agencies responsible for the application of such legislation in accordance with procedures established by the Ministry of Science and Technology (MCT).

· Requests for authorization for collection and research shall be submitted to the MCT by the Brazilian institution working with the scientific expedition. Foreign participants need to specifically: 1. State the financial responsibility they will assume for the performance of the proposed activities. 2. Authorize MCT or the Brazilian co-participating institution to translate, publish, and disseminate in Brazil, free of cost for rights of authorship, reports, monographs, and other work records of the collections and research carried out, provided that the authorship and the circumstances contributing to the execution and results of the project are mentioned. 3. Assume a commitment to respect all existing provisions and laws (It is good that we have those laws).

· Except in duly justified cases that are deemed to be exceptional, MCT shall provide its decision on requests for authorization within 120 days of the date the complete documentation is received.

· MCT may, at the request of the participants, authorize the installation within Brazil on a temporary basis for a fixed period of time of the equipment needed to carry out the collection and research activities.

· The shipment abroad of any materials collected, including in the form of reproduction through photograph, films, or sound recordings, may be done only after the prior authorization of MCT, provided that the participant assures that they will be utilized exclusively in study, research, and dissemination activities.

· The material collected shall be sent abroad at the expense of the foreign participant, while the Brazilian co-participating agency shall keep a copy of field records and collections. The MCT may keep samples, specimens, or copies of material collected

· The MCT shall by regulation provide special treatment, consistent with the specific legal regime to which they are subject, to the data or material collected within Brazil by foregin physical persons in connection with contracts with Brazilian teaching and research institutions.

· Violations of the regulations can result in immediate suspension for an indefinite time period of activity being pursued, cancellation of the authorization that has been granted, declaration of the violator as temporarily or permanently disqualified to undertake or sponsor scientific research within Brazil, reporting of the violation tha has been committed to the head of the institution to which the violator is attached, and/or seizure and loss of the equipment used in the project and of the material collected pursuant to the provisions of Brazilian law.

In summary, in order for us to take a scientific expedition into the Amazon and do research, we must have a Brazilian Institution, whether it be the CNPq or an institution identified by the CNPq, that is willing to work with us. Then, we have to request authorization from one or more of the following agencies: MINTER, MRE, SADEN/PR, the Navy, etc. and include in our requested application all of the information required according to Regulation 55. A great idea would be to sign a contract with  Brazilian teaching and research institution since special consideration is given by the MCT to such ventures. Also, based on the criteria for granting a license, our group should consider the following factors: 1. Contribution of the proposed activities to Brazilian scientific and technological development 2. Technical and scientific reputation of the co-participating and co-responsible Brazilian institution (one of our best bets in this would be to get IBAMA or FUNAI to be our co0participating Brazilian Agency) 3. Degree of participation and responsibility of the Brazilian institution involved 4. Scientific qualifications and competence of the foreign participants 5. Methodology to be employed in carrying out the project 6. Financing sources and guarantees for the performance of the project. 7. Previous experience. In other words, we have to make our project sound beneficial, include good methods, have support, and include researchers with experience. These would only increase our chances at a successful plan implementation.

(Summary needs to be edited for project implementation)

Allowance Trading FYI

"Allowance Trading" or "Cap and Trade" (from www.epa.gov)

Approach 

· First set an overall cap, or maximum amount of emissions.

· At the end of the compliance period, sources that have been authorized allowances must hand in complete and accurate report of all emissions.

Effectiveness 

· As economy grows, sources must find ways to keep emissions beneath the cap.

· Complete and consistent emissions measurement guarantees that cap is not exceeded.

· Design and operation is simple keeping compliance and costs low.

Successes/Current Uses 

· Approach has been successful in the Acid Rain Program in which the emissions have fallen significantly and the costs of implementation were less than expected. In fact, this program has achieved greater emissions reductions in such a short time than any other single program to control emissions.

· Used to lower SO2 and nitrogen oxide emissions in Los Angeles, Ca. and in Northeast states of the U.S. Has resulted in reduced emissions in both areas.


Reasons for Cost Savings 

· EPA does not impose specific reductions on each source.

· Individuals decide how to reduce/purchase emissions.

· EPA does not need to review or approve sources' decisions on how they will lower emissions, etc. so they can formulate their own strategies.

Appropriate When 

· Problem occurs in large areas

· There are a significant number of sources

· Cost of controls varies

· Emission can be consistently and accurately measured

· Regulating agency must be able to receive large amounts of emissions and allowance transfer data quality and assure the data, be able to fairly and accurately define compliance, and strongly and consistently enforce the rule

Selling/Buying Allowances 
  

· EPA does not sell allowances. It merely keeps track of them.

· Anyone can buy the allowances, including NGO's, environmental groups, the general public, etc.

· There are three ways to buy allowances: EPA annual auction, a broker, or an environmental group that retires allowances.

· At auction, allowances are sold to the highest bidder.

· To be part of the auction, one must open a general allowance account and submit a bid form and certified check or an EPA letter of Credit Form

The Acid Rain Program is one of the main programs that use this emissions trading system. The allowance is 1 ton per year. There are three reserves for allowances: additional allowances for installing environment friendly technology (which will decrease emissions by 90%), allowances as incentives for units achieving SO2 emission reductions through customers. The program has an id number for each account which holds information including issuance of all allowances, how many allowances are held in various reserves, how many allowances an account holds, dedcution of allowances for compliance purposes, and transfer of allowances between accounts. Finally, if a source exceeds its allowances, it pays a penalty and surrenders allowances for the following year. 
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