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The intricate tapestry of colonial trade woven across centuries fundamentally reshaped the planet's
landscapes and ecosystems. This period, marked by burgeoning global connections, saw commodities
like sugar, tobacco, timber, and furs traverse oceans, driving profound environmental
transformations. Understanding colonial trade and environmental history is crucial for grasping the
roots of many contemporary ecological challenges and the long-term impacts of human intervention
on natural systems. This article delves into the complex interplay between economic expansion,
resource exploitation, and ecological change during the colonial era, exploring how the demand for
specific goods led to widespread deforestation, soil degradation, species extinction, and the alteration
of hydrological cycles. We will examine how different colonial powers approached resource
management, the role of indigenous populations in shaping and being shaped by these environmental
shifts, and the enduring legacy of colonial environmental practices.
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The Engine of Colonial Trade: Key Commodities and
Their Environmental Footprint
Colonial trade was primarily fueled by the insatiable demand in European metropoles for a diverse
array of resources extracted from colonized territories. These commodities not only generated
immense wealth for colonial powers but also exerted significant pressure on the environments where
they were sourced. The economic imperatives of colonial expansion often superseded any
consideration for ecological sustainability, leading to rapid and often irreversible environmental



damage. The scale of this exploitation was unprecedented, driven by the desire to supply burgeoning
European markets with raw materials and luxury goods.

Sugar: The Sweet Scourge of the Tropics
The cultivation of sugar cane was a cornerstone of colonial trade in the Caribbean, Brazil, and parts of
Asia. Sugar plantations required vast tracts of land, leading to extensive deforestation to clear space
for cultivation and to supply fuel for sugar processing. The intensive nature of sugar farming,
characterized by monoculture, depleted soil nutrients rapidly, necessitating continuous expansion into
new territories. This process not only destroyed existing forests and their associated biodiversity but
also led to significant soil erosion and sedimentation in nearby waterways. The labor-intensive nature
of sugar cultivation, often relying on enslaved African labor, also had profound social and
environmental consequences.

Tobacco: A Soil-Depleting Cash Crop
Similar to sugar, tobacco cultivation was another major driver of environmental change in many
colonial territories, particularly in North America. Tobacco farming is notoriously demanding on soil
fertility, quickly depleting essential nutrients. This led to a practice of "staggered" cultivation, where
farmers would move to new plots of land after a few harvests, leaving behind degraded and eroded
soil. The expansion of tobacco farming directly contributed to widespread deforestation, as forests
were cleared not only for cultivation but also for the timber needed for curing barns and fencing. The
relentless pursuit of this profitable crop reshaped landscapes and altered local ecological balances.

Timber and Forest Resources: Fueling European Expansion
Colonial enterprises heavily relied on timber for shipbuilding, construction, and fuel. Vast forests in
North America, Southeast Asia, and Africa were felled to meet these demands. Shipyards in Britain
and other European nations were heavily dependent on colonial timber supplies, particularly for masts
and hulls. The extraction of timber was often unsystematic, leading to clear-cutting and leaving
behind fragmented forest landscapes prone to further degradation. This loss of forest cover had
cascading effects, including increased soil erosion, altered water cycles, and the displacement of
forest-dwelling species. The trade in naval stores, such as pitch and tar derived from pine forests, also
drove significant deforestation in certain regions.

Furs and Pelts: The Vanishing Wildlife of North America
The fur trade was a pivotal economic activity in the colonization of North America. European demand
for beaver pelts, in particular, fueled extensive trapping networks across the continent. This intense
exploitation led to the severe depletion of beaver populations and had ripple effects throughout
ecosystems. Beavers are considered ecosystem engineers, and their decline altered wetland habitats,
impacting fish populations and waterfowl. The fur trade also encouraged the exploration and
settlement of vast wilderness areas, further pushing indigenous communities and wildlife into less
accessible regions. The pursuit of furs also led to the widespread use of firearms and the introduction
of new hunting techniques that further impacted wildlife populations.



Deforestation and Land Transformation in Colonial
Contexts
The process of colonization was inextricably linked to widespread deforestation and radical land
transformations. The need for agricultural land to produce cash crops, timber for construction and
fuel, and space for burgeoning settlements all contributed to the clearing of vast forested areas. This
conversion of forests into agricultural fields, plantations, and pastures fundamentally altered the
ecological character of many regions. The environmental consequences of this deforestation were far-
reaching, impacting biodiversity, soil health, and regional climates.

Clearing Land for Agriculture and Plantations
The establishment of profitable colonial enterprises necessitated the conversion of natural landscapes
into managed agricultural systems. Forests were cleared using various methods, from controlled
burns to manual felling, to make way for crops like sugar, tobacco, cotton, and coffee. This large-scale
land-use change led to a significant loss of forest cover and the associated habitat for countless
species. The introduction of new agricultural techniques and the emphasis on monoculture further
exacerbated the environmental impact, as these practices often depleted soil nutrients and increased
vulnerability to pests and diseases.

The Role of Timber Extraction in Forest Loss
Beyond agricultural expansion, the direct extraction of timber played a significant role in colonial
deforestation. European shipbuilding industries were a major consumer of colonial timber, demanding
large quantities of hardwood for hulls and masts. Beyond naval needs, timber was essential for
construction in colonial settlements, for furniture, and as fuel for various industrial processes. The
methods of timber extraction were often unsustainable, leading to clear-cutting and damage to
residual trees, making forests more susceptible to fire and erosion. The focus was on maximizing yield
for export, with little regard for the long-term health of forest ecosystems.

Impacts on Soil Health and Erosion
The removal of forest cover had a profound impact on soil health and dramatically increased rates of
soil erosion. Tree roots anchor the soil, and their absence, coupled with agricultural activities, left soil
exposed to wind and rain. In tropical and subtropical regions, heavy rainfall often washed away
topsoil, leading to gullies and the siltation of rivers and coastal areas. This degradation of agricultural
land often forced colonists to seek out new, uncultivated areas, perpetuating a cycle of deforestation
and soil depletion. The loss of organic matter from the soil also reduced its fertility and water-holding
capacity.

Soil Degradation and Agricultural Practices Under
Colonialism
Colonial agricultural practices, driven by the pursuit of profit and the need to feed growing colonial



populations, often led to significant soil degradation. The emphasis on cash crops, the introduction of
intensive farming methods, and a lack of understanding or disregard for local soil conditions
contributed to a decline in soil fertility and long-term productivity in many colonized regions. This
environmental consequence had a lasting impact on the agricultural potential of these lands.

Monoculture and Nutrient Depletion
A hallmark of colonial agriculture was the widespread adoption of monoculture – the cultivation of a
single crop over large areas. While efficient for meeting specific market demands, monoculture
farming depletes specific nutrients from the soil over time. Without adequate crop rotation or the
application of organic matter and fertilizers (which were often scarce or expensive in colonial
contexts), soils would quickly become exhausted. This led to a decline in crop yields and often forced
farmers to abandon fields and clear new land, exacerbating deforestation.

The Introduction of New Pests and Diseases
The movement of people, plants, and animals across continents during the colonial era inevitably led
to the introduction of new pests and diseases. These introduced agents could devastate crops, further
stressing agricultural systems and leading to increased reliance on pesticides or further land clearing
to escape infestations. The disruption of natural ecological balances through deforestation and habitat
alteration also created conditions favorable for the proliferation of certain pests. For instance, the
widespread cultivation of cotton in the American South, coupled with the introduction of the boll
weevil, demonstrated the vulnerability of monocultures to invasive species.

Water Management and Irrigation in Colonial Agriculture
In some regions, colonial powers implemented new water management and irrigation techniques to
support agricultural production. While these efforts could increase yields in the short term, they also
sometimes had unintended environmental consequences. For example, large-scale irrigation projects
could lead to salinization of soils, rendering them infertile. The diversion of rivers for irrigation could
also impact downstream ecosystems and water availability for other uses. The focus on maximizing
agricultural output often overlooked the long-term sustainability of water resources.

The Impact of Colonial Trade on Biodiversity and
Species
The expansion of colonial trade profoundly impacted the biodiversity of colonized regions and, in
some instances, on a global scale. The demand for specific commodities led to habitat destruction,
overexploitation of species, and the introduction of invasive species, all of which contributed to
significant biodiversity loss. The environmental history of colonialism is thus a history of ecological
disruption and the decline of many species.



Habitat Destruction and Fragmentation
As previously discussed, deforestation for agriculture, timber, and settlement led to the destruction
and fragmentation of natural habitats. This loss of habitat directly threatened countless plant and
animal species, many of which were endemic to particular regions. Fragmentation isolated
populations, making them more vulnerable to extinction due to reduced genetic diversity and
increased susceptibility to local environmental changes. The clearing of rainforests in the Amazon, for
example, to make way for cattle ranches and soy plantations, continues to be a major driver of
biodiversity loss.

Overexploitation of Wildlife for Trade
Beyond the fur trade, many other species were overexploited for their commercial value. The demand
for exotic animal products, such as ivory, hides, and feathers, led to the hunting of elephants, rhinos,
and various bird species to near extinction in some areas. The fishing industries also expanded
dramatically, with colonial powers exploiting marine resources to meet European demand, sometimes
leading to the depletion of fish stocks. The intensive harvesting of guano from islands in the Pacific
and Atlantic, for example, was driven by the demand for fertilizer, but it also significantly disrupted
the ecosystems of these islands and the seabird populations that inhabited them.

Introduction of Invasive Species
The movement of goods and people during the colonial era facilitated the unintentional or intentional
introduction of non-native species into new environments. These invasive species, often lacking
natural predators in their new habitats, could outcompete native species for resources, spread
diseases, and alter ecosystem structures. Examples include the introduction of rabbits in Australia,
which devastated native flora and fauna, or the spread of water hyacinth in many tropical waterways,
choking out native aquatic plants and disrupting aquatic life. These introductions were a direct
consequence of increased global connectivity driven by colonial trade.

Waterways and Hydrological Changes Driven by
Colonial Expansion
Colonial activities had a significant impact on the world's waterways and hydrological systems.
Deforestation, agricultural practices, and the development of infrastructure all contributed to changes
in water flow, water quality, and the overall health of rivers, lakes, and coastal environments. These
alterations often had cascading effects on both human and natural systems.

Deforestation and Altered Water Cycles
The removal of forests altered local and regional water cycles. Trees play a crucial role in regulating
water flow, with their canopies intercepting rainfall, their root systems absorbing water, and their
transpiration releasing water vapor back into the atmosphere. Deforestation led to increased surface
runoff, more rapid water flow into rivers, and a greater susceptibility to flooding. Conversely, in drier
periods, the loss of forest cover could exacerbate drought conditions. The impact on soil moisture



retention was also significant, reducing the availability of water for plant growth and contributing to
desertification in some areas.

Siltation and Water Quality Degradation
Increased soil erosion, a direct consequence of deforestation and certain agricultural practices, led to
significant siltation of rivers and other waterways. Eroded soil particles were carried into rivers,
reducing water clarity, impacting aquatic life, and making waterways less navigable. Industrial
activities associated with colonial trade, such as mining and timber processing, also released
pollutants into waterways, further degrading water quality. The accumulation of sediment in
reservoirs and the mouths of rivers could also alter coastlines and affect marine ecosystems.

Canal Construction and River Modifications
Colonial powers often undertook large-scale engineering projects to facilitate trade and
transportation, including the construction of canals and the modification of river channels. These
projects aimed to improve navigation, connect interior regions to ports, and support agricultural
development through irrigation. However, such interventions could disrupt natural river flows, alter
sediment transport, impact fish migration, and change wetland habitats. The Erie Canal in the United
States, for instance, facilitated trade but also dramatically altered the hydrology of the Great Lakes
region and facilitated the spread of invasive species.

Indigenous Knowledge and Environmental Stewardship
Versus Colonial Exploitation
A critical aspect of colonial trade and environmental history is the stark contrast between indigenous
practices of environmental stewardship and the often-destructive exploitation driven by colonial
economic imperatives. Indigenous communities, who had lived in balance with their environments for
millennia, possessed sophisticated knowledge systems regarding resource management and
ecological sustainability. Colonialism often disregarded or actively undermined this knowledge,
leading to unsustainable practices and the marginalization of indigenous peoples.

Traditional Ecological Knowledge and Sustainable Practices
Indigenous populations around the world developed intricate and sustainable relationships with their
environments. Their traditional ecological knowledge encompassed a deep understanding of local
ecosystems, species behavior, and the long-term consequences of resource use. Practices such as
rotational farming, selective harvesting, and controlled burning were often employed to maintain
ecological balance and ensure the long-term availability of resources. These practices stood in
contrast to the often short-sighted and extractive approaches favored by colonial powers.



Disregard and Suppression of Indigenous Environmental
Practices
Colonial administrators and settlers frequently viewed indigenous knowledge as primitive or
irrelevant, opting instead to impose their own agricultural techniques and resource management
strategies. This often led to the adoption of unsustainable practices that were ill-suited to local
environmental conditions. Furthermore, the dispossession of indigenous lands, the disruption of
traditional economies, and the suppression of indigenous cultures actively undermined the ability of
these communities to continue their practices of environmental stewardship. The imposition of private
property rights, for example, often replaced communal land management systems.

The Role of Indigenous Peoples in Colonial Resource
Extraction
While often victims of colonial exploitation, indigenous peoples also played a complex role in colonial
resource extraction. Many were coerced or incentivized to participate in activities like fur trapping,
logging, and the cultivation of cash crops. This participation, while often driven by survival or the
desire to adapt to new economic realities, also brought them into closer contact with the
environmentally disruptive aspects of colonial trade. The introduction of European goods and
technologies also transformed indigenous lifestyles and resource use patterns.

Comparing Colonial Environmental Impacts Across
Different Empires
While the overarching pattern of resource exploitation and environmental transformation is common
to many colonial enterprises, the specific impacts varied depending on the colonizing power, the
colonized region, and the commodities being traded. Examining the environmental histories of
different empires reveals nuances in their approaches to resource management and the resulting
ecological consequences.

British Colonialism: Industrial Demand and Plantation
Economies
British colonialism, driven by the needs of its burgeoning industrial revolution, focused heavily on
extracting raw materials such as cotton, sugar, and timber. Plantation economies in the Caribbean
and India were characterized by intensive monoculture, deforestation, and soil degradation. In North
America, British colonial expansion led to widespread logging and the displacement of indigenous
peoples and their land-use practices. The British emphasis on large-scale, export-oriented agriculture
and resource extraction left a significant environmental footprint.

French Colonialism: Fur Trade and Agricultural Expansion
French colonialism in North America was initially heavily reliant on the fur trade, leading to extensive
exploration and trapping networks, which impacted beaver populations and associated ecosystems.



Later, French colonization also involved agricultural expansion, with the establishment of farms and
plantations, particularly in areas like Haiti and parts of Africa. The French approach often involved
efforts to impose French land-use and agricultural models, sometimes with less emphasis on industrial
resource extraction compared to the British, but still leading to significant environmental
modifications.

Spanish and Portuguese Colonialism: Mining and Sugarcane
Spanish and Portuguese colonialism in the Americas was characterized by the intense exploitation of
mineral resources, particularly silver and gold. Mining operations led to significant deforestation for
fuel and construction, water diversion for processing, and pollution from mining waste. In Brazil,
Portuguese colonialism was heavily driven by sugarcane plantations, mirroring the environmental
impacts seen in other sugar-producing colonies, including extensive deforestation and soil exhaustion.
The encomienda system also led to the forced labor of indigenous populations in resource extraction.

Dutch Colonialism: Spice Islands and Plantation Agriculture
Dutch colonialism, particularly in Indonesia (the Dutch East Indies), was dominated by the pursuit of
highly profitable spices. This led to the establishment of extensive spice plantations, often displacing
native vegetation and local populations. The Dutch also engaged in timber extraction and the
development of infrastructure to support their trade networks. The intensive cultivation of cash crops
like coffee and rubber later in the colonial period continued the pattern of environmental modification.

The Long-Term Legacy of Colonial Trade on Global
Environments
The environmental transformations initiated during the colonial era continue to shape global
ecosystems and human societies today. The patterns of resource exploitation, land-use change, and
biodiversity loss established centuries ago have enduring consequences, many of which are amplified
by contemporary global challenges like climate change and increasing demands for resources.
Understanding this legacy is crucial for addressing current environmental issues.

Persistent Deforestation and Land Degradation
Many areas that experienced intensive deforestation during the colonial period have never fully
recovered. The loss of forest cover has led to ongoing issues with soil erosion, desertification, and
altered hydrological regimes. The legacy of monoculture farming practices continues to affect soil
fertility and agricultural productivity in many former colonies, often requiring ongoing reliance on
artificial fertilizers. The fragmentation of habitats also continues to threaten biodiversity.

Biodiversity Loss and Extinction Debt
The overexploitation of species and the destruction of habitats during the colonial era resulted in
significant biodiversity loss, some of which represents an "extinction debt" – species that are already



functionally extinct or on the brink due to past pressures. The introduction of invasive species has
also permanently altered many ecosystems, with long-lasting impacts on native flora and fauna. The
patterns of biodiversity loss established during colonialism continue to be a major concern in many
parts of the world.

Impacts on Water Resources and Climate
The alterations to water cycles, driven by deforestation and altered land use, can have long-term
implications for water availability and quality. The cumulative effects of past land-use changes may
also contribute to altered regional and even global climate patterns. For example, widespread
deforestation can affect local rainfall patterns and contribute to changes in atmospheric carbon
dioxide concentrations over time.

The Globalized Nature of Environmental Challenges
Colonial trade established a globalized system of resource extraction and consumption. The demand
for colonial commodities in Europe had direct environmental consequences in distant lands. This
globalization of environmental impact laid the groundwork for many of the interconnected
environmental challenges we face today, such as climate change and the transboundary movement
of pollution and invasive species. The economic structures and dependencies forged during the
colonial era often continue to influence current resource management and environmental policy.

Conclusion: Understanding Our Environmental Present
Through Colonial History
The history of colonial trade is intrinsically linked to a profound and often destructive environmental
history. The relentless pursuit of profit and the extraction of raw materials for European markets led
to widespread deforestation, soil degradation, biodiversity loss, and alterations in hydrological
systems across the globe. This period reshaped landscapes, displaced indigenous populations and
their sustainable practices, and established patterns of resource exploitation that have had lasting
repercussions. By examining the environmental impacts of commodities like sugar, tobacco, timber,
and furs, and by comparing the approaches of different colonial powers, we gain a critical
understanding of the deep historical roots of many of today's most pressing environmental
challenges. Recognizing this legacy is not merely an academic exercise; it is essential for developing
more sustainable and equitable approaches to resource management and for building a healthier
planet for future generations. The environmental transformations of the colonial era serve as a
powerful reminder of the interconnectedness of human economies and ecological systems.

Frequently Asked Questions

How did colonial powers exploit natural resources and what



were the long-term environmental consequences?
Colonial powers often engaged in extractive economies, prioritizing the export of raw materials like
timber, minerals, and agricultural products for their own benefit. This led to widespread deforestation,
soil degradation, habitat loss, and the introduction of invasive species, fundamentally altering
ecosystems and diminishing biodiversity in colonized regions.

What role did cash crop production, such as sugar and cotton,
play in shaping colonial environmental landscapes?
The demand for cash crops in colonial markets drove the conversion of diverse natural landscapes
into monoculture plantations. This intensive farming depleted soil nutrients, increased reliance on
irrigation (often leading to water scarcity), and sometimes involved the use of early pesticides,
creating environmentally fragile and less resilient systems.

How did the introduction of new species during colonial trade
impact local flora and fauna?
Colonial trade facilitated the transatlantic exchange of plants and animals (the Columbian Exchange
and similar movements). While some introductions provided new food sources, many became
invasive species, outcompeting native plants and animals, disrupting food webs, and leading to the
decline or extinction of local biodiversity.

In what ways did colonial infrastructure projects, like
railroads and ports, alter colonial environments?
The construction of colonial infrastructure often involved significant land modification. Railroads cut
through forests and natural habitats, while ports altered coastlines and waterways. These projects
facilitated resource extraction and trade but also contributed to habitat fragmentation, soil erosion,
and changes in hydrological patterns.

How did colonial policies regarding land ownership and usage
affect environmental management practices?
Colonial land policies often disregarded traditional indigenous land management practices, which
were frequently more sustainable. Imposing European notions of private property and commercial
exploitation led to intensified resource use, a breakdown of communal stewardship, and a short-
sighted focus on immediate economic gain over long-term environmental health.

What is the connection between colonial trade routes and the
spread of diseases, and how did this impact both human and
animal populations?
Colonial trade routes, both maritime and terrestrial, acted as vectors for the spread of infectious
diseases. Pathogens, previously isolated within specific populations or geographic areas, could now
travel globally, causing devastating epidemics among indigenous populations who lacked immunity,
and also impacting livestock and wildlife.



How did the commodification of natural resources under
colonialism contribute to environmental degradation?
By treating natural resources solely as commodities to be bought, sold, and exported, colonialism
removed them from their ecological contexts and ignored their intrinsic value or the complex
interactions within ecosystems. This mindset encouraged over-exploitation, pollution, and a lack of
investment in sustainable resource management, leading to widespread environmental degradation.

Additional Resources
Here are 9 book titles related to colonial trade and environmental history, with descriptions:

1.

Nature's Mercantilism: Colonial Commodities and the
Remaking of Landscapes
This book explores how the demand for specific commodities in European colonial markets
fundamentally reshaped the natural world. It delves into the ecological transformations driven by
resource extraction, monoculture plantations, and the introduction of new species, illustrating the
deep connection between colonial economic ambitions and environmental change. The text highlights
how the pursuit of profit led to the alteration of ecosystems, impacting biodiversity and local
environments for centuries.

2.

The Sweetest Dominion: Sugar, Slavery, and the
Environmental Cost of Empire
Focusing on the sugar trade, this work examines the devastating environmental consequences of
establishing vast sugar plantations in colonial territories. It details how land was cleared, water
resources were exploited, and soil degradation occurred to meet the insatiable European appetite for
sugar. The book also intertwines this environmental narrative with the brutal system of slavery,
showing how both human and natural exploitation were central to the colonial sugar economy.

3.

Forests of Fortune, Forests of Ruin: Timber, Trade, and
Colonial Transformation
This title investigates the critical role of timber in colonial expansion and trade, from shipbuilding to
construction and fuel. It traces the exploitation of forests in various colonial regions, leading to
deforestation, soil erosion, and habitat loss. The book argues that the economic value placed on
timber often overshadowed its ecological importance, resulting in long-term environmental
degradation.

4.



Spices of the World: Global Trade Routes and Their Ecological
Footprints
This book analyzes the history of the global spice trade, highlighting how the desire for these valuable
commodities drove exploration and established new trade networks. It examines the environmental
impacts associated with cultivating spices, including land use changes and the introduction of
invasive species. The author also discusses how the logistics of transporting spices across vast
distances contributed to the expansion of maritime activities and their associated environmental
pressures.

5.

Water's Dominion: Rivers, Trade, and Colonial Power in the
Americas
This work centers on the pivotal role of rivers in colonial trade and territorial control throughout the
Americas. It details how waterways were harnessed for transportation, irrigation, and resource
extraction, often leading to significant alterations of riverine ecosystems. The book demonstrates how
control over water resources was intrinsically linked to colonial power and economic success, with
profound environmental consequences.

6.

The Unseen Hand of Empire: Disease, Trade, and the
Reshaping of Biodiversity
This title explores the complex relationship between colonial trade, the movement of people and
goods, and the spread of diseases. It investigates how introduced pathogens, facilitated by trade
routes, drastically altered both human populations and the natural environment. The book argues that
these biological exchanges, driven by colonial commerce, fundamentally reshaped the biodiversity of
colonized regions.

7.

From Plantation to Plate: The Environmental Legacy of
Colonial Agriculture
This book examines the widespread environmental impacts of colonial agricultural practices,
specifically focusing on the establishment of large-scale plantations. It details how land was cleared,
soil fertility was depleted, and water sources were stressed to support cash crops like tobacco, cotton,
and coffee. The author illustrates how these agricultural systems, designed for export, created a
lasting environmental legacy of monoculture and resource depletion.

8.

The Empire of Furs: Trapping, Trade, and the Transformation
of North American Ecosystems
This title investigates the fur trade as a cornerstone of colonial economic activity in North America



and its profound impact on the continent's ecosystems. It details how the relentless pursuit of pelts
led to the overhunting of key species like beaver, altering animal populations and their habitats. The
book also explores the ecological consequences of Indigenous trapping practices and the European
demand that drove them to unsustainable levels.

9.

Coastal Empires: Maritime Trade and the Environmental
Change of Port Cities
This work focuses on the environmental transformations that occurred in colonial port cities and their
surrounding coastal areas due to maritime trade. It examines how the construction of docks, the
dredging of harbors, and the waste generated by shipping activities altered marine environments. The
book also discusses the impact of importing and exporting goods on local flora and fauna, as well as
the human health consequences of these changes.
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