Brazilian Deforestation
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E>B>A>L: Brazilian deforestation will lead to a major loss of tree and plant species.  There are thousands of species of plants and animals that have been identified in the Brazilian rainforest and there are still thousands yet to be identified. Many of the species are endemic to the rainforest and will become vulnerable to extinction as they lose their habitat.  This will have a domino effect on the remaining biota.  Also with loss of biodiversity will come loss of genetic diversity.  The destruction of habitats with BD will result in the extinction of an untold number of species.  Estimates range from 50-70% or more of the World’s plant and animal species residing in the rainforests of the Amazon. “Many species are so specialized to microhabitats within the forest that they can only be found in small areas. Their specialization makes them vulnerable to extinction.” Deforestation will greatly diminish soil quality.  Rainforest soils are very thin and poor in nutrients.  Farmers typically engage in “slash and burn” practices to create a fertilizing layer of ash.  Nutrients in the soil are quickly lost by erosion or consumed by the crops.  Farmers unfortunately discover that soil fertility only last a few years.  Burning of the rainforest probably changes the atmosphere the most.  First the burning eliminates large areas of the rainforest quickly. Initial it destroys the vegetation, releasing the stored C02 and methane in the trees into the atmosphere.  It also releases ash into the atmosphere which can eventually move globally through the atmosphere.  The burning also warms the air as it rises in shafts through the atmosphere.  These result in increased moisture locally.  Warm winds can also dry out the edges of the rainforest, causing further damage.
The clearing of the vegetation will release C02 and methane into the atmosphere.  While the forest is cleared, the logs also remove the nutrients in the soil, leaving the soil depleted and unable to support cattle grazing for any significant length of time.  This will in turn cause further deforestation and more greenhouse gases Rainforests sustain their own weather patterns.  “Up to thirty percent of the rain that falls in tropical forests is water that the rainforest has recycled into the atmosphere. Water evaporates from the soil and vegetation, condenses into clouds, and falls again as rain in a perpetual self-watering cycle.”
The soils of the rainforest have very thin topsoil with few nutrients.  Once striped of vegetation, they don’t sustain many years of cropping.  “Nearly all the nutrient content of a tropical forest is in the living plants and the decomposing litter on the forest floor.”  In just a few years of farming, these nutrients can be depleted.  When the fields are abandoned, the rains can lead to erosion.  “In addition to maintaining tropical rainfall, the evaporation cools the Earth’s surface. In many computer models of future climate, replacing tropical forests with a landscape of pasture and crops creates a drier, hotter climate in the tropics. Some models also predict that tropical deforestation will disrupt rainfall pattern far outside the tropics, including China, northern Mexico, and the south-central United States.” 

The development of roads can cause many changes in the rainforest environment.  Besides the initial clearing for the roads, the roads will bring trucking and automobiles to the area, using fossil fuels.  This will also increase the levels of greenhouse gases and encourage more clearing and more fossil fuels being used.

Civilizing the rainforest area will permanently change the rainforest environment.  This will change the gases released in the atmosphere and change the atmosphere over the globe.
Atmosphere
E-(cattle ranching)>removes rainforest area> soil becomes unfertile>release of C02 and methane into atmosphere.
Cattle ranching can be one of the most devastating to the change in the rainforest. First, the clearing of the vegetation will release C02 and methane into the atmosphere.  While the forest is cleared, the logs also remove the nutrients in the soil, leaving the soil depleted and unable to support cattle grazing for any significant length of time.  This will in turn cause further deforestation and more greenhouse gases being released into the atmosphere.

E-(burning)> releases warm air into the atmosphere>releases dust into atmosphere>spreads globally> causes rain in certain areas to increase
Burning of the rainforest probably changes the atmosphere the most.  First the burning eliminates large areas of the rainforest quickly. Initial it destroys the vegetation, releasing the stored C02 and methane in the trees into the atmosphere.  It also releases ash into the atmosphere which can eventually move globally through the atmosphere.  The burning also warms the air as it rises in shafts through the atmosphere.  These result in increased moisture locally.  Warm winds can also dry out the edges of the rainforest, causing further damage.

E-(burning)>heated air shafts into the atmosphere>turbulence>warm winds> El Nino>unusual storm patterns
Changes in the weather pattern due to the warm winds and the extra moisture can lead to continuous El Nino conditions.

E-(logging)>release of C02 and methane into atmosphere>Greenhouse gases>global warming
The strip logging of the rainforest releases the C02, methane, and nutrients that are saved within the vegetation itself.  In the cutting, these essentials are released into the atmosphere, creating greenhouse gases and depleting the soil.  As the soil depletes, more rainforest is destroyed, causing more greenhouse gases to be released.

E-(Road development)> use of fossil fuels>increase greenhouse gases
The development of roads can cause many changes in the rainforest environment.  Besides the initial clearing for the roads, the roads will bring trucking and automobiles to the area, using fossil fuels.  This will also increase the levels of greenhouse gases and encourage more clearing and more fossil fuels being used 

E- (civilization)>reduces rainforest area>increases greenhouse gases
Civilizing the rainforest area will permanently change the rainforest environment.  This will change the gases released in the atmosphere and change the atmosphere over the globe.

Biosphere

E>B: Brazilian deforestation will lead to a major loss of tree and plant species.  There are thousands of species of plants and animals that have been identified in the Brazilian rainforest and there are still thousands yet to be identified. Many of the species are endemic to the rainforest and will become vulnerable to extinction as they loose their habitat.  This will have a domino effect on the remaining biota. Also with loss of biodiversity will come loss of genetic diversity.  

E>B: Deforestation will greatly diminish soil quality.  Rainforest soils are very thin and poor in nutrients.  Farmers typically engage in “slash and burn” practices to create a fertilizing layer of ash.  Nutrients in the soil are quickly lost by erosion or consumed by the crops.  Farmers unfortunately discover that soil fertility only last a few years.

E>B: Deforestation of the Brazilian rainforest also has many societal impacts.  Indigenous tribes are loosing their homes and way of life.  There is constant threat of armed conflict over logging, ranching, and farming rights.
E>B:  Brazilian deforestation will release large quantities of carbon dioxide to the atmosphere, thus accelerating or amplifying climate change both locally and globally.  Trees and plants are vital to stabilization of the climate. Also, the vegetation removes carbon dioxide from the atmosphere by storing it in the leaves, wood, roots and soils of the plants.  Deforestation removes these plants, leaving more carbon dioxide in the atmosphere. 
E>B: Brazilian deforestation will lead to a major loss of tree and plant species.  There are thousands of species of plants and animals that have been identified in the Brazilian rainforest and there are still thousands yet to be identified. Many of the species are endemic to the rainforest and will become vulnerable to extinction as they loose their habitat.  This will have a domino effect on the remaining biota. Also with loss of biodiversity will come loss of genetic diversity.  

E>B: Deforestation will greatly diminish soil quality.  Rainforest soils are very thin and poor in nutrients.  Farmers typically engage in “slash and burn” practices to create a fertilizing layer of ash.  Nutrients in the soil are quickly lost by erosion or consumed by the crops.  Farmers unfortunately discover that soil fertility only last a few years.

E>B: Deforestation of the Brazilian rainforest also has many societal impacts.  Indigenous tribes are loosing their homes and way of life.  There is constant threat of armed conflict over logging, ranching, and farming rights.
E>B:  Brazilian deforestation will release large quantities of carbon dioxide to the atmosphere, thus accelerating or amplifying climate change both locally and globally.  Trees and plants are vital to stabilization of the climate. Also, the vegetation removes carbon dioxide from the atmosphere by storing it in the leaves, wood, roots and soils of the plants.  Deforestation removes these plants, leaving more carbon dioxide in the atmosphere.
B>E: Deforestation itself can lead to more deforestation as animals and people migrate to other locations as land and habitat is lost.  Once relocated, the cycle begins where the land is cleared for farming, the soil quickly looses is nutrient load, and people move on to yet another location.

Lithosphere
E>lithosphere: construction of roads, depletion of nutrients in soil, erosion, flooding, mudslides, leaching, desertification

The soils of the rainforest have a very thin topsoil with few nutrients.  Once striped of vegetation, they don’t sustain many years of cropping.  “Nearly all the nutrient content of a tropical forest is in the living plants and the decomposing litter on the forest floor.”  In just a few years of farming, these nutrients can be depleted.  When the fields are abandoned, the rains can lead to erosion. 
E>L>H>L: (Deforestation resulting in land patches (“heat islands”) can disrupt the local water cycle by increasing rainfall resulting in additional weathering/erosion)
Rainforests sustain their own weather patterns.  “Up to thirty percent of the rain that falls in tropical forests is water that the rainforest has recycled into the atmosphere. Water evaporates from the soil and vegetation, condenses into clouds, and falls again as rain in a perpetual self-watering cycle.”

The effects of BD extend beyond the immediate disruption of local weather patterns.  If rainforests become grazing and cropland, world wide changes could be staggering.

“In addition to maintaining tropical rainfall, the evaporation cools the Earth’s surface. In many computer models of future climate, replacing tropical forests with a landscape of pasture and crops creates a drier, hotter climate in the tropics. Some models also predict that tropical deforestation will disrupt rainfall pattern far outside the tropics, including China, northern Mexico, and the south-central United States.” Effects of the Brazilian Deforestation on the Earth’s Hydrosphere

E>H 
 Moist forest soils dry out without protection from sun-blocking tree cover. (a)

As the rain forests are cut down or burnt out, there is no canopy of trees that shelter the smaller vegetation and the wildlife.  The moist soils once common in the rain forest dry out without this cover.  The hydrosphere is impacted both in the amount of moisture in the soil and the amount that may be transpired into the atmosphere for the effective functioning of the water cycle.

E>H 
Reduced ability to lose energy through evapo-transpiration.

E>H
Less precipitation due to the vegetation moisture transpiration (indeed less plant growth) and the soil moisture evaporation levels.

As one can see the impact on the water cycle perpetuates inability to have moist soil, plant growth, and transpiration.  They are interrelated.

E>H 
Increased runoff during rainstorms. 

Erosion of the soil due to the lack of root systems. (b)

E>H
Expansion of wetlands and floodplains.

Increased flooding due to erosion of the soil.

E>H
Clogged waterways. (c)

As the soil erodes the waterways become clogged with sediment and silt.

E>H
Fewer nutrients in the water. (d)

Because there is little or no vegetation, the amount of nutrients in the soil diminishes thereby diminishing the amount carried by the streams and rivers to the crop growth areas.

E>H
Temperature changes in waterways

E>H
Interruption of heat distribution mechanism moving heat from the equator to the poles leading polar ice depletion

E>H
Deforestation is changing the watersheds. Watersheds protect and help with agriculture. Watersheds stabilize soil, regulate water flow and maintain quality water. 

E>H
Deforestation is changing stream flows.

E>H
Deforestation is increasing or decreasing the amount of streams in the area. 

Because there is little or no vegetation, the amount of nutrients in the soil diminishes thereby diminishing the amount carried by the streams and rivers to the crop growth areas.

Effects of the Hydrosphere on Deforestation

H>E
Less trees, less nutrients for the soil and desiccation of previously moist forest soil, and moist humid region changes to desert.

H>E
Less soil moisture provides less precipitation, thereby causing less plant growth.

H>E
Less plant growth due to the lack of moisture in the soil as well as the decrease of precipitation.

Less plant growth thereby contributes to the scale of the deforestation.  

H>E
Less nutrients in the water to provide to downstream farmland.

Less plant growth capability.

H>E
Clogged waterways no longer can provide water for farmlands or forests.

H>E
Farmers do not have a ready source of water for irrigation.

The above two items show that even though the deforestation may have started as a means to create farmland, this rationale is no longer valid as farmers cannot get water to the new planted crops nor the nutrients needed for their growth.

H>E
More pollution in the hydrosphere since wetlands no longer act as filters for them.

H>E
More desert lands due to less moisture.

H>E
More water vapor in the air, which is a greenhouse gas. (e)

The above outcomes change the balance of the hydrosphere and impact the water cycle which, in turn, increase the impact of deforestation.  No longer are the rain forests present, but the farmland for which some of the forests were cut down to create, have may have no water source or may be found in a newly created flood plain.  Some of these effects seem to contradict another; it is evident, however, that each of these factors plays a role within the interactions of the event on the Earth’s spheres.

Some sphere –to-sphere interactions:

H>L>H
Soil erosion and sediment load increase in the rivers and streams, clogging streams and rivers.

H>B
Stagnation of water decreases oxygen; therefore, less aquatic plants and animals

H>A>B
Surface temperatures may increase causing droughts; temperate latitudes less comfortable effecting life
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