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ALL SPHERES

E>B & E>A & E>L & E>H (Deforestation affects the water, carbon, nutrient, and energy cycles within all the spheres)

Deforestation alters the ancient forests’ exchanges of water, carbon, and energy with the atmosphere—cycles that even now, we only partially understand. Scientists are studying climate, atmospheric chemistry, the carbon cycle, nutrient cycling, land surface hydrology and water chemistry, land use and land cover, and the interaction of humans with the landscape (EO-1).
Whether or not forests will respond as we hope is unclear. Factors other than carbon dioxide availability influence rates of photosynthesis—factors such as water availability and heat stress. In addition, the carbon cycle of a forest involves more than just carbon dioxide uptake because forests burn, decompose, and respire, re-releasing some of their carbon stash back into the atmosphere. We must consider the contribution of many processes to the overall cycle before we can say what future role forests will play in the global carbon cycle or how much we can rely on them to absorb steadily increasing atmospheric carbon dioxide (EO-2).
BIOSPHERE
E>B: (Deforestation/logging destroys the canopy and can kill symbiotic soil organisms essential for decomposition and nutrient-fixing)


Selective logging—as usually practiced—is degrading to the forest because the felling of a single large tree can bring down dozens of surrounding trees which are connected to the target tree by vines and lianas. The thinning of the protective canopy exposes the forest to increased sunlight and drying winds that can kill symbiotic soil organisms essential for decomposition and nutrient-fixing, while drying leaf litter and increasing the forest's vulnerability to fire (MB-3).
E>B: (Deforestation affects biodiversity – could lead to endangerment and extinction of species)

Another mammal found in the quiet waters surrounding floating meadows is the manatee. The manatee, thought to be descended from elephants, is a source for the legendary mermaids of ancient times. During the flood season, when aquatic plants and grasses are easily accessible, the manatee gorges itself with over 110 pounds (50 kg) every day. When the water drops, and food is scarce, the manatee depends on its fat reserves with help from its slow metabolic rate. Interestingly, the manatee has a well-developed system of tooth replacement because its teeth are rapidly worn down by the large quantities of silica in the vegetation on which it feeds. Because of their size, adult manatees have no natural predators, but nonetheless they are highly endangered today by hunting, habitat loss, boat traffic, and other human activities (MB-4). 
B>L: (Humans clear the land to be used for cattle pasture)

Cattle ranching is the leading cause of deforestation in the Brazilian Amazon. This has been the case since at least the 1970s: government figures attributed 38 percent of deforestation from 1966-1975 to large-scale cattle ranching. However, today the situation may be even worse. According to the Center for International Forestry Research (CIFOR), "between 1990 and 2001 the percentage of Europe's processed meat imports that came from Brazil rose from 40 to 74 percent" and by 2003 "for the first time ever, the growth in Brazilian cattle production—80 percent of which was in the Amazon—was largely export driven." (MB-1)

B>L: (Humans clear the forest to be used for infrastructure – roads, logging & mining sites, etc)

Road construction gives developers and ranchers access to previously inaccessible forest lands in the Amazon. Road construction in the Amazon leads to deforestation. Roads provide access to logging and mining sites while opening forest frontier land to exploitation by poor landless farmers (MB-1).

B>L (Humans clear the land for subsistence and commercial agriculture)

A significant amount of deforestation is caused by the subsistence activities of poor farmers who are encouraged to settle on forest lands by government land policies. In Brazil, each squatter acquires the right (known as a usufruct right) to continue using a piece of land by living on a plot of unclaimed public land (no matter how marginal the land) and "using" it for at least one year and a day. After five years the squatter acquires ownership and hence the right to sell the land. Up until at least the mid-1990s this system was worsened by the government policy that allowed each claimant to gain title for an amount of land up to three times the amount of forest cleared (MB-1).

Recently, soybeans have become one of the most important contributors to deforestation in the Brazilian Amazon. Thanks to a new variety of soybean developed by Brazilian scientists to flourish in rainforest climate, Brazil is on the verge of supplanting the United States as the world's leading exporter of soybeans. High soybean prices have also served as an impetus to expanding soybean cultivation (MB-1). 

Philip Fearnside, co-author of a report in Science [21-May-04] and member of Brazil's National Institute for Amazonian Research in Manaus, explains, "Soybean farms cause some forest clearing directly. But they have a much greater impact on deforestation by consuming cleared land, savanna, and transitional forests, thereby pushing ranchers and slash-and-burn farmers ever deeper into the forest frontier. Soybean farming also provides a key economic and political impetus for new highways and infrastructure projects, which accelerate deforestation by other actors." (MB-1)


B>B>L (Humans use fire to clear the land which affects biodiversity and the soil’s productivity)

Poor farmers use fire for clearing land and every year satellite images pick up tens of thousands of fires burning across the Amazon. Typically understory shrubbery is cleared and then forest trees are cut. The area is left to dry for a few months and then burned. The land is planted with crops like bananas, palms, manioc, maize, or rice. After a year or two, the productivity of the soil declines, and the transient farmers press a little deeper and clear new forest for more short-term agricultural land. The old, now infertile fields are used for small-scale cattle grazing or left for waste (MB-1).

Slash-and-burn agriculture converts forest to farm land, but that obvious destruction is only the beginning. Intentional fires get out of control and burn through the understory of nearby forests, killing, but not completely burning small trees, vines and shrubs. The dead and dying trees collapse, spilling firewood and kindling to the ground and ripping a great tear in the tent of the forest overhead (EO-3)
B>B>E (Humans build roads that affect migrations and result in more deforestation)
The pavement is bound to boost migration and is expected to lead to deforestation, prompting warnings from environmentalists of possible ecological disaster (MB-2).
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Satellite data from 2004 shows a marked increase in deforestation along the BR-163 road, a highway the government has been paving in an effort to help soy farmers from Mato Grosso get their crops to export markets. Typically, roads encourage settlement by rural poor who look to the rainforest as free land for subsistence agriculture.
B>L>A (Humans clear the land for timber harvesting which increases greenhouse gases)
Logging in the Amazon is closely linked with road building. Studies by the Environmental Defense Fund show that areas that have been selectively logged are eight times more likely to be settled and cleared by shifting cultivators than untouched rainforests because of access granted by logging roads. Logging roads give colonists access to rainforest, which they exploit for fuelwood, game, building material, and temporary agricultural lands (MB-1)
Logging roads aside, selective logging itself—where only one or two valuable tree species are harvested from an area—can take a heavy toll on primary tropical forests. A late 2005 study conducted by scientists from the Carnegie Institution at Stanford University determined that "selective logging" creates twice as much damage as is detected by satellites while resulting in 25 percent more greenhouse gas emissions than previously believed (MB-3).

L>L>B: (Logging increases decreases biodiversity, increases erosion)

Further, the use of tractors for removing trees tears up the soil and increases erosion. Selective logging has been found to reduce global biodiversity by destroying habitat for primary forest species (MB-3).



B>H>E: (Humans build dams that cause flooding that increases deforestation)

Historically, hydroelectric projects have flooded vast areas of Amazon rainforest. The Balbina dam flooded some 2,400 square kilometers (920 square miles) of rainforest when it was completed. Phillip Fearnside, a leading expert on the Amazon, calculated that in the first three years of its existence, the Balbina Reservoir emitted 23,750,000 tons of carbon dioxide and 140,000 tons of methane, both potent greenhouse gases which contribute to global climate change. (MB-3).

B>E (Human mining endeavors lead to Deforestation)


Mining has impacted some parts of the Amazon Basin. During the 1980s, over 100,000 prospectors invaded the state of Para when a large gold deposit was discovered, while wildcat miners are still active in the state of Roraima near the Venezuelan border. Typically, miners clear forest for building material, fuelwood collection, and subsistence agriculture (MB-3). 


H>L>A>E: (Drought & fires contributes to Deforestation)

Virtually all forest clearing, by small farmer and plantation owner alike, is done by fire. Though these fires are intended to burn only limited areas, they frequently escape agricultural plots and pastures and char pristine rainforest, especially in dry years like 2005. Fires and climate change are having a dramatic impact on the Amazon. Recent studies suggest that the Amazon rainforest may be losing its ability to stay green all year long as forest degradation and drought make it dangerously flammable. Scientists say that as much as 50 percent of the Amazon could go up in smoke should fires continue. Humidity levels were the lowest ever recorded in the Amazon in 2005 (MB-3)
H>L>B (Flooding can enrich soils with nutrients and eradicate pests)

Flooding has important functions for the surrounding forests including eradicating pests, enriching soils with nutrients from whitewater rivers (especially varzea forests), and dispersing seeds (MB-4).

L>L>H>B: (Erosion creates sandbars and shallows that affect the river and river life)

Erosion is a well-known result of deforestation with serious consequences for river commerce and river life. Sediments build up creating sandbars and shallows and interfering with river transportation. Similarly, sediment build-up reduces the effectiveness of existing hydroelectric projects. Erosion and the resulting decline in water clarity causes downstream mayhem for offshore coral reefs. River inhabitants also suffer due to the reduced water clarity. Species that rely primarily on sight decline the most, while the increased amount of suspended particles interferes with fish gills. Erosion inhibits plant growth and hinders the development of fish eggs. (MB-4).
HYDROSPHERE
E>H: (Deforestation can affect the water cycle)

And then there’s the rain. The Amazon Rainforest engages in a perpetual, self-watering cycle by storing and recycling at least one-half—some scientists think perhaps even two-thirds—of the regional rainfall. This rain is more than just recycled water—it is the ecosystem’s mechanism for venting the tremendous amount of heat it collects and stores every day (EO-1).

E>H: (Deforestation can upset the delicate balance of all the river systems within a rainforest)

Whitewater tropical rivers are the typical form of large rivers in lowland tropical rainforests. Because such rainforests are generally flat with little elevation, large tropical rivers have little gradient and flow relatively lazily through them. 

Smaller tropical rainforest rivers are not so uniform in composition and in water flow as large tropical-forest rivers, which tend to be whitewater. There are two other water types found commonly in the tropical rainforest besides whitewater: blackwater and clear- or blue-water rivers.

More common in tropical lowland forests than clearwater rivers are blackwater rivers. The term blackwater describes the appearance of the water of such rivers, which is a dark coffee color. This color results from the leaching of tannins from the decaying leaves of adjoining vegetation. Blackwater rivers are also characterized by striking water clarity; so clear that visibility may exceed 30 feet (9 meters). However, after rainstorms, blackwater rivers can lose their typical clarity and color while sediment runs off from the surrounding forest. Within a few hours to a few days, the normal conditions return 
Blackwater rivers are considered some of the cleanest natural waters in the world, most often compared to "slightly contaminated distilled water." The water chemistry of blackwater also inhibits the proliferation of insect larvae, so the forest around blackwater tends to be less "buggy" in terms of floor-dwelling mosquitoes. 

Surrounding some pure blackwater rivers are blackwater forests, which are different than conventional rainforests. The acidity of the water limits the number of tree species that can grow in the area near the river. The low tree diversity is responsible for a lower variety of insect species, because insect species that would otherwise pollinate and feed upon other tree species have no opportunities in blackwater forests. This, coupled with the harsh water conditions of blackwater rivers, results in considerably lower overall insect diversity than in other forests. Accordingly, the blackwater forest areas support fewer numbers of other animal species.

The cause of the soft, acidic conditions of blackwater is the origin of most blackwater streams in the lowland tropical forest, where the ancient soils have no minerals to increase water hardness. Adding to the acidity of blackwater rivers are the tannins released from decaying leaves. 

Because blackwater rivers are directly fed by run-off from surrounding rainforest, the soils of which are generally nutrient-deficient, these rivers are nutrient poor, and the surrounding floodplain areas are less suitable for cultivation than the floodplains of larger whitewater rivers like the Amazon. The nutrient deficiency of the soils along the shores of the Rio Negro makes the river known by Indians as the River of Hunger. Similarly, blackwater rivers support a lower bio-load than surrounding whitewater rivers, though they tend to have a tremendous diversity of fish species.

Fish have specially adapted to tolerate blackwater conditions. Many of the fish species that inhabit blackwater are best known outside the tropics for their popularity as aquarium fish. Discus, angelfish, arowana, elephantnose fish, many gouramis, and cardinal tetras are a few of the examples of blackwater species kept as aquarium subjects. The brilliant, iridescent colors of many small, schooling species like cardinal tetras, are believed to aid the school in recognition of its members in the dark waters. 

Tropical streams and creeks are even more variable than tropical rivers and can change from a virtually dry river bed to a raging torrent 30 feet deep in a matter of hours during a heavy rain. Smaller streams and creeks are often invisible by air because they flow beneath the rainforest canopy. Despite their inconspicuousness, these waterways house an astounding array of animal life. Creeks are common in the rainforest and provide an important niche for certain fish, amphibian, and insect species in addition to providing an important source of water for other forest floor dwellers. 

The river current carries tons of suspended sediment, causing the characteristic muddy whitewater appearance. It is calculated that 106 million cubic feet of suspended sediment are swept into the ocean each day. The result from the silt deposited at the mouth of the Amazon, is Majaro island, the world's largest river island, about the size of Switzerland. (MB-4).
E>H (Deforestation affects rain level amounts resulting in irregular high and low river levels) 

Deforestation of foothills and upper basin may have caused a shift in rain levels during certain times of the year resulting in irregular high and low river levels (MB-4)
H>E: (Natural flooding can cause Deforestation)


Seasonal flooding is characteristic of many tropical rivers. The lowest flood stage occurs in August and September, while the highest stage occurs in April and May. Rain and snow that fall in the Andes and other highland areas reach the Amazon through its tributaries and produce the high-water season (MB-4)

H>L>A>E: (Drought & fires contributes to Deforestation)

Virtually all forest clearing, by small farmer and plantation owner alike, is done by fire. Though these fires are intended to burn only limited areas, they frequently escape agricultural plots and pastures and char pristine rainforest, especially in dry years like 2005. Fires and climate change are having a dramatic impact on the Amazon. Recent studies suggest that the Amazon rainforest may be losing its ability to stay green all year long as forest degradation and drought make it dangerously flammable. Scientists say that as much as 50 percent of the Amazon could go up in smoke should fires continue. Humidity levels were the lowest ever recorded in the Amazon in 2005 (MB-3)
B>H>E: (Humans build dams that cause flooding that increases deforestation)

Historically, hydroelectric projects have flooded vast areas of Amazon rainforest. The Balbina dam flooded some 2,400 square kilometers (920 square miles) of rainforest when it was completed. Phillip Fearnside, a leading expert on the Amazon, calculated that in the first three years of its existence, the Balbina Reservoir emitted 23,750,000 tons of carbon dioxide and 140,000 tons of methane, both potent greenhouse gases which contribute to global climate change. (MB-3).

H>L>B (Flooding can enrich soils with nutrients and eradicate pests)

Flooding has important functions for the surrounding forests including eradicating pests, enriching soils with nutrients from whitewater rivers (especially varzea forests), and dispersing seeds (MB-4).
H>L: (Flooding can actually affect the rising and lowering of the earth’s crust)

Research published in 2005 found that flooding in the Amazon causes a sizeable portion of South America to sink several inches because of the extra weight and then rise again as the waters recede. Scientists say that this annual rise and fall of earth's crust is the largest ever detected, and it may one day enable researches to calculate the total amount of water on Earth (MB-4) 
L>L>H>B: (Erosion creates sandbars and shallows that affect the river and river life)

Erosion is a well-known result of deforestation with serious consequences for river commerce and river life. Sediments build up creating sandbars and shallows and interfering with river transportation. Similarly, sediment build-up reduces the effectiveness of existing hydroelectric projects. Erosion and the resulting decline in water clarity causes downstream mayhem for offshore coral reefs. River inhabitants also suffer due to the reduced water clarity. Species that rely primarily on sight decline the most, while the increased amount of suspended particles interferes with fish gills. Erosion inhibits plant growth and hinders the development of fish eggs. (MB-4).
The Amazon rainforest is a vast area of dense jungle. The vegetation “breathes” carbon dioxide and converts the carbon into biomass—tree-trunks, branches, and leaves. Therefore, the forest acts as a huge reservoir of stored carbon. But other processes, primarily respiration and the decay of dead plants, release carbon back into the atmosphere. Scientists are currently studying the forest to learn whether, in the end, the Amazon is a source or a sink of carbon dioxide (EO-2)
ATMOSPHERE
E>A: (Deforestation removes trees that are climate regulators by cooling the atmosphere)

The Amazon is more than a habitat, however; it is also a climate regulator. Located near the equator, where the sun’s daily rays are most intense, the uninterrupted expanse of lush vegetation absorbs incoming radiation and keeps things cool. (EO-1). 
E>A: (Deforestation heats the Atmosphere)
A study of Santa Cruz, Bolivia, which used NASA satellites and computer models, reports that cutting down tropical forests and converting grasslands to crops may inadvertently warm those local areas. According to the research, forest canopies create wind turbulence that cools the air, and native grasslands are better adapted to the tropics than crops, in ways that also have a cooling effect. 
According to the computer model, in places where tropical forest species were replaced by crops, nighttime temperatures dropped slightly, while daytime local temperatures rose by 3.6 degrees Fahrenheit (F) or 2 degrees Celsius. Forests have high canopies with varied surfaces, and the movement of winds over these rough surfaces creates turbulence and cools the air. Low, even croplands on the other hand create less turbulence from winds and don’t cool the air as much, the researchers found (NG-1).
B>L>A (Humans clear the land for timber harvesting which increases greenhouse gases)

Logging in the Amazon is closely linked with road building. Studies by the Environmental Defense Fund show that areas that have been selectively logged are eight times more likely to be settled and cleared by shifting cultivators than untouched rainforests because of access granted by logging roads. Logging roads give colonists access to rainforest, which they exploit for fuelwood, game, building material, and temporary agricultural lands (MB-1)

Logging roads aside, selective logging itself—where only one or two valuable tree species are harvested from an area—can take a heavy toll on primary tropical forests. A late 2005 study conducted by scientists from the Carnegie Institution at Stanford University determined that "selective logging" creates twice as much damage as is detected by satellites while resulting in 25 percent more greenhouse gas emissions than previously believed (MB-3).

B>H>A: (Humans build dams forming reservoirs that release greenhouse gases into the atmosphere)


Historically, hydroelectric projects have flooded vast areas of Amazon rainforest. The Balbina dam flooded some 2,400 square kilometers (920 square miles) of rainforest when it was completed. Phillip Fearnside, a leading expert on the Amazon, calculated that in the first three years of its existence, the Balbina Reservoir emitted 23,750,000 tons of carbon dioxide and 140,000 tons of methane, both potent greenhouse gases which contribute to global climate change. (MB-3).

H>L>A>E: (Drought & fires contributes to Deforestation)

Virtually all forest clearing, by small farmer and plantation owner alike, is done by fire. Though these fires are intended to burn only limited areas, they frequently escape agricultural plots and pastures and char pristine rainforest, especially in dry years like 2005. Fires and climate change are having a dramatic impact on the Amazon. Recent studies suggest that the Amazon rainforest may be losing its ability to stay green all year long as forest degradation and drought make it dangerously flammable. Scientists say that as much as 50 percent of the Amazon could go up in smoke should fires continue. Humidity levels were the lowest ever recorded in the Amazon in 2005 (MB-3)
B>A: (The trees in the rainforest affect the amount of greenhouse gases by influencing the carbon cycle)

The Amazon forest canopy is so dense and so biologically productive that scientists have also recognized the region as a key component of the global carbon cycle. The continent-spanning tracts of forest inhale tons of carbon dioxide during photosynthesis and exhale oxygen. With respect to carbon, however, these forests aren’t all take. Through deforestation, decomposition, respiration, and export of organic and inorganic matter to the oceans, they also give. (EO-1).
E>A: (Deforestation can affect the heat/energy cycle of the atmosphere influencing weather)

Earth’s ongoing attempt to redistribute the intense radiation and heat it receives at the equator across the entire planet is the driving force of climate. Much of that redistribution occurs within the Earth’s oceans. But the atmosphere is also engaged in a continuous process of spreading the heat around the globe, and tropical rainfall drives the process. 
E>A: (Deforestation decreases the rainforest canopy resulting in an increase in the amount of greenhouse gases in the atmosphere) 
The dense vegetation of the rainforest canopy is a sink for atmospheric carbon dioxide (EO-1).
CYCLE-A - ESS ANALYSIS FOR LITHOSPHERE
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LITHOSPHERE
E>L: (Deforestation increases soil erosion that removes minerals and nutrients)
E>L: (Deforestation increases weathering on subsurface rock)
E>L: (Deforestation creates an in increase land temperatures)
The underlying “parent” rock weathers rapidly in the tropics’ high temperatures and heavy rains, and over time, most of the minerals have washed from the soil. Nearly all the nutrient content of a tropical forest is in the living plants and the decomposing litter on the forest floor (EO).

E>L: (Deforestation exposes soil resulting in more sediments)

First-time visitors to the Amazon or other large tropical rivers are often shocked to see the muddy brown, almost polluted-looking water. However, this color results not from sewage or pollution, but from the heavy sediment load of the water. Each day, tons of sediment are washed into rainforest rivers from the mountains and from run-off of surrounding forest areas due to heavy tropical rains. The sediment load is even greater where deforestation has left the soils unprotected and massive amounts of topsoil are eroded by the rains (MB-4).

E>L: (Deforestation can increase carbon emissions from the soil) 
Once the forest is cleared for crop or grazing land, the soils can become a large source of carbon emissions, depending on how farmers and ranchers manage the land. In places such as Indonesia, the soils of swampy lowland forests are rich in partially decayed organic matter, known as peat. During extended droughts, such as during El Niño events, the forests and the peat become flammable, especially if they have been degraded by logging or accidental fire. When they burn, they release huge volumes of carbon dioxide and other greenhouse gases (EO)

It is not certain whether intact tropical forests are a net source or sink of carbon. Undisturbed tropical forests may be nearly neutral with respect to carbon, but deforestation and degradation are currently a source of carbon to the atmosphere and have the potential to turn the tropics into an even greater source in coming decades (EO)

E>L: (Deforestation can lead to desertification) 

Verdant land can become desert as a result of drought, increased erosion due to land-clearing, poor farming techniques, overgrazing of livestock, and drainage of surface and underground water for crop irrigation and household and industrial use (NG).
E>L: (Deforestation negatively impacts the soil)

When an area is completely deforested for farming, the farmer typically burns the trees and vegetation to create a fertilizing layer of ash. After this slash-and-burn deforestation, the nutrient reservoir is lost, flooding and erosion rates are high, and soils often become unable to support crops in just a few years. If the area is then turned into cattle pasture, the ground may become compacted as well, slowing down or preventing forest recovery (EO).

E>L: (Deforestation heats the land by reducing the amount of evaporation)

Water evaporates from the soil and vegetation. 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 (EO)
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)

Deforestation often proceeds in a patchwork fashion—clearings that branch off roads in a fishbone pattern, for example, or deforested islands within a sea of forest. On these local scales, deforestation may actually increase rainfall by creating “heat islands” that enhance the rising and overturning of air (convection) that leads to clouds and rain. Clouds and rainfall becomes concentrated over clearings. Whether the localized enhancement of rainfall will persist as larger and larger areas of forest are cleared is not currently known (EO)

Deforestation changes local weather. Cloudiness and rainfall can be greater over cleared land than over intact forest (EO)
Deforestation also affects water cycling, because conversion of forest to cattle pasture results in the water running off into the rivers and flowing directly to the ocean without being recycled through the trees (EOE).

L>E: (Higher land temperatures can contribute to Deforestation)

The edges of the fragments dry out and are buffeted by hot winds; mature rainforest trees often die standing at the margins (EO)

L>E: (Changes to land use and land cover can increase Deforestation)

The single biggest direct cause of tropical deforestation is conversion to cropland and pasture, mostly for subsistence, which is growing crops or raising livestock to meet daily needs (EO)
Land-use and land-cover change (LULCC); also known as land change) is a general term for the human modification of Earth's terrestrial surface. Though humans have been modifying land to obtain food and other essentials for thousands of years, current rates, extents and intensities of LULCC are far greater than ever in history, driving unprecedented changes in ecosystems and environmental processes at local, regional and global scales. Land cover refers to the physical and biological cover over the surface of land, including water, vegetation, bare soil, and/or artificial structures. Land use is a more complicated term. Natural scientists define land use in terms of syndromes of human activities such as agriculture, forestry and building construction that alter land surface processes including biogeochemistry, hydrology and biodiversity. Social scientists and land managers define land use more broadly to include the social and economic purposes and contexts for and within which lands are managed (or left unmanaged), such as subsistence versus commercial agriculture, rented vs. owned, or private vs. public land. (EOE)

Although subsistence activities have dominated agriculture-driven deforestation in the tropics to date, large-scale commercial activities are playing an increasingly significant role. In the Amazon, industrial-scale cattle ranching and soybean production for world markets are increasingly important causes of deforestation, and in Indonesia, the conversion of tropical forest to commercial palm tree plantations to produce bio-fuels for export is a major cause of deforestation on Borneo and Sumatra (EO)

Countries build roads into remote areas to improve overland transportation of goods. The road development itself causes a limited amount of deforestation. But roads also provide entry to previously inaccessible—and often unclaimed—land. Logging, both legal and illegal, often follows road expansion (and in some cases is the reason for the road expansion). When loggers have harvested an area’s valuable timber, they move on. The roads and the logged areas become a magnet for settlers—farmers and ranchers who slash and burn the remaining forest for cropland or cattle pasture, completing the deforestation chain that began with road building. In other cases, forests that have been degraded by logging become fire-prone and are eventually deforested by repeated accidental fires from adjacent farms or pastures (EO). 
L>B: (Deforestation can decrease biodiversity by impacting LULAC)

Biodiversity is often reduced dramatically by LULCC (EOE).

Deforestation impacts are magnified by the pattern of clearing that leaves the remaining forest divided into fragments, which then degrade both biodiversity and carbon stocks (EOE).
L>A: (Deforestation can impact the Carbon Cycle by increasing greenhouse gases)

At global scale, LULCC is responsible for releasing greenhouse gases to the atmosphere, thereby driving global warming. LULCC can increase the release of carbon dioxide to the atmosphere by disturbance of terrestrial soils and vegetation, and the major driver of this change is deforestation, especially when followed by agriculture, which causes the further release of soil carbon in response to disturbance by tillage. Changes in land use and land cover are also behind major changes in terrestrial emissions of other greenhouse gases, especially methane (altered surface hydrology: wetland drainage and rice paddies; cattle grazing), and nitrous oxide (agriculture: input of inorganic nitrogen fertilizers; irrigation; cultivation of nitrogen fixing plants; biomass combustion) (EOE).
Deforestation impacts are magnified by the pattern of clearing that leaves the remaining forest divided into fragments, which then degrade both biodiversity and carbon stocks (EOE).
L>A: (Deforestation by impacting LULAC can inject aerosols into the atmosphere affecting climate change)

Climate changes caused by LULCC [include the] release of sulfur dioxide and particulates by biomass combustion associated with agriculture, land clearing and human settlements. These emissions are believed to cause regional and global cooling by the reflection of sunlight from particulates and aerosols, and by their effects on cloud cover (EOE).
L>A: (Deforestation by impacting LULAC can alter Earth’s albedo resulting in climate change)

Land cover changes that alter the reflection of sunlight from land surfaces (albedo) are another major driver of global climate change. The precise contribution of this effect to global climate change remains a controversial but growing concern. The impact of albedo changes on regional and local climates is also an active area of research, especially changes in climate in response to changes in cover by dense vegetation and built structures. These changes alter surface heat balance not only by changing surface albedo, but also by altering evaporative heat transfer caused by evapotranspiration from vegetation (highest in closed canopy forest), and by changes in surface roughness, which alter heat transfer between the relatively stagnant layer of air at Earth’s surface (the boundary layer) and the troposphere. An example of this is the warmer temperatures observed within urban areas versus rural areas, known as the urban heat island effect (EOE).
B>L: (Alien invasive species can cause Deforestation)
As the global movement of people and products spreads, so does the movement of plant and animal species from one part of the world to another. When a species is introduced into a new habitat – for example, oil palm from Africa into Indonesia, Eucalyptus species from Australia into California, and rubber from Brazil into Malaysia – the alien species typically requires human intervention to survive and reproduce. Often these alien species are economically important and enhance the production of forest commodities in many parts of the world. However, in some cases species introduced intentionally become established in the wild and spread at the expense of native species, affecting entire ecosystems. Perhaps even worse are invasive alien species that are introduced unintentionally, such as disease organisms that can devastate an entire tree species (e.g. Dutch elm disease and chestnut blight in North America) or pests that can have a major effect on native forests or plantations (e.g. gypsy moths and long-horned beetles). As global trade grows, so does the threat from devastating invasive species of insect and pathogen. These could fundamentally alter natural forests and wipe out tree plantations, the latter being especially vulnerable because of their lower species diversity (EOE).

E>L: (Deforestation can result from mining)
Mining in the Brazilian Amazon presently results in limited deforestation due to crackdowns on informal miners known as garimpeiros. The pig iron industry may have the largest role in mining-driven deforestation by consuming wood to produce charcoal to fuel steel production (MB)
E>L>A>B: (Deforestation can lead to desertification which decreases biodiversity and adds to greenhouse gases) 
Desertification diminishes biological diversity, a diversity which contributes to many of the services provided to humans by dryland ecosystems. Vegetation and its diversity are key for soil conservation and for the regulation of surface water and local climate. Desertification also contributes to global climate change by releasing to the atmosphere carbon stored in dryland vegetation and soils (EOE).






