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11.5: Water on and in the Geosphere

The geosphere is the repository of virtually all the world’s fresh water. As shown in Figure11.2, this water may be in underground
aquifers as groundwater; on the surface as streams, rivers, lakes and impoundments; or as deposits of ice (glaciers) resting on
Earth’s surface. Water collected
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Figure 11.3. Major aspects of water on and in the geosphere

by the geosphere constitutes virtually all Earth’s fresh water resources. This water is susceptible to pollution which in extreme
cases can render the water sources virtually useless. One of the greater water pollution problems is when water in underground
aquifers becomes contaminated with hazardous waste material improperly discarded in the geosphere.

Water commonly moves on the geosphere in streams or rivers consisting of channels through which water flows. Rivers collect
water from drainage basins or watersheds. In order to protect water quality in rivers, pollution and pollution-causing agricultural
practices in drainage basins must be avoided. Rivers continually erode the geosphere over which they flow and leave deposits of
sediments. Over time, a river will erode earth away and create valleys. An undisturbed river continually cuts curving patterns
known as meanders in a river valley. The flat area of a valley formed by erosion and sediment deposition in the valley and
susceptible to periodic flooding is the river's floodplain.

Floods are the phenomena associated with river flow that are most likely to cause damage to human structures. Despite their
destructiveness, floods are normal phenomena by which a river does much of its work of shaping the surface of the geosphere.
However, by unwisely building in flood plains, humans have made themselves susceptible to the damaging effects of floods. This
was illustrated most tragically by the deadly flood of the city of New Orleans following the 2005 Hurricane Katrina in which many
of the areas flooded were built below sea level! Human activities on the geosphere surface can make the effects of floods much
worse. For example, flash floods following intense rainfall in urban areas are made much worse by the removal of vegetation from
watersheds and its replacement with paving. Concrete and asphalt surfaces do not slow down the flow of water like well-rooted
plants do and such surfaces prevent the infiltration of water into the ground.

Attempts to control water flow and flooding provide interesting examples of how humans can interact with their natural
environment. Control measures have concentrated on the downstream end on the rivers themselves by construction of levees to
confine rivers to their banks, straightening and deepening river channels to increase the velocity and flow of the water in an effort
to move it quickly downstream away from the potentially flooded area, and by building dams to contain floodwater until it can be
safely released. Such measures can be deceptively successful, sometimes for many decades, until a massive flood overwhelms
them. When a contained river carrying vast amounts of water flowing at a high velocity eventually breaks through the levees and
dams designed to contain it, the resulting damage can be catastrophic.

An approach to flood control based upon the best practice of sustainability provides a means of minimizing flood damage. Such an
approach tends to concentrate more on the upstream end, the watersheds from which water produced by rainfall flows into the river.
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With the proper kind of vegetation cover, such as forests, and with terraces and small dams designed to temporarily slow the flow
of water into the river from the watershed, extremes of high water (flood crests) can be greatly reduced. With regard to protection
of dwellings and agricultural land in the river’s floodplain, a fundamental question has to be asked whether houses should even be
located in these areas and whether the land should be cultivated. In many cases, the answer is no, and the least costly alternative
overall is to pay for removal of the structures and conversion of the land back to an uncultivated state, simply allowing the flooding
that comes naturally to the river.

This page titled 11.5: Water on and in the Geosphere is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by
Stanley E. Manahan.
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