Coastal Erosion

Coastal erosion (or shoreline retreat) is the loss of coastal lands due to the net removal of
sediments or bedrock from the shoreline. Coastal erosion is a natural process which
occurs whenever the transport of material away from the shoreline is not balanced by

new material being deposited onto the shoreline.
Coastal erosion can be either a:

e rapid-onset hazard (occurs very quickly, a period of days to weeks)

e slow-onset hazard (occurring over many years, or decades to centuries).

Causes of Coastal Erosion

Coastal erosion is typically driven by the action of waves and currents, but also by mass

wasting processes on slopes, and subsidence (particularly on muddy coasts).

Significant episodes of coastal erosion are often associated with extreme weather events
(coastal storms, surge and flooding) but also from tsunami, both because the waves and
currents tend to have greater intensity and because the associated storm surge or tsunami
inundation can allow waves and currents to attack landforms which are normally out of

their reach.

Heavy rainfall can enhance the saturation of soils, with high saturation leading to a
reduction in the soil's shear strength, and a corresponding increase in the chance of slope

failure (landslides).

The construction of coastal structures (such as breakwaters, groynes and seawalls) can
lead to changes in coastal sediment transport pathways, resulting in erosion in some areas

and accretion in others.

The removal of sediments from the coastal system (e.g., by dredging or sand mining), or
a reduction in the supply of sediments (e.g., by the regulation of rivers) can also be

associated with unintended erosion.
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Soil erosion

Soil erosion is the displacement of the upper layer of soil, one form of soil degradation.
This natural process is caused by the dynamic activity of erosive agents, that is, water,
ice (glaciers), snow, air (wind), plants, animals, and humans. In accordance with these
agents, erosion is sometimes divided into water erosion, glacial erosion, snow erosion,
wind (aeolean) erosion, zoogenic erosion, and anthropogenic erosion. Soil erosion may
be a slow process that continues relatively unnoticed, or it may occur at an alarming
rate causing a serious loss of topsoil. The loss of soil from farmland may be reflected in
reduced crop production potential, lower surface water quality and damaged drainage

networks.

Causes of Soil Erosion

Farming

Agriculture is probably the most significant activity that accelerates soil erosion because
of the amount of land that is farmed and how much farming practices disturb the ground.
Farmers remove native vegetation and then plow the land to plant new seeds. Because
most crops grow only in spring and summer, the land lies fallow during the winter. Of
course, winter is also the stormy season in many locations, so wind and rain are available
to wash soil away. Tractor tires make deep grooves, which are natural pathways for
water. Fine soil is blown away by wind. The soil that is most likely to erode is the nutrient-

rich topsoil, which degrades the farmland.

Ground Slope
Steeper slope ground erodes more than the ground having mild slope due to increased

speed of run off than infiltration
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Grazing

Grazing animals wander over large areas of pasture or natural grasslands eating grasses
and shrubs. Grazers expose soil by removing the plant cover for an area. They also churn
up the ground with their hooves. If too many animals graze the same land area, the
animals” hooves pull plants out by their roots. A land is overgrazed if too many animals

are living there.
Logging and Mining

Logging removes trees that protect the ground from soil erosion. The tree roots hold the
soil together and the tree canopy protects the soil from hard falling rain. Logging results
in the loss of leaf litter, or dead leaves, bark, and branches on the forest floor. Leaf litter

plays an important role in protecting forest soils from erosion.

Much of the world’s original forests have been logged. Many of the tropical forests that
remain are currently the site of logging because North America and Europe have already
harvested many of their trees. Soils eroded from logged forests clog rivers and lakes, fill

estuaries, and bury coral reefs.

Construction

Constructing buildings and roads churns up the ground and exposes soil to erosion. In
some locations, native landscapes, such as forest and grassland, are cleared, exposing the
surface to erosion (in some locations the land that will be built on is farmland). Near
construction sites, dirt, picked up by the wind, is often in the air. Completed construction

can also contribute to erosion
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Recreational Activities

Recreational activities may accelerate soil erosion. Off-road vehicles disturb the
landscape and the area eventually develops bare spots where no plants can grow. In some
delicate habitats, even hikers” boots can disturb the ground, so it's important to stay on

the trail.

Forest fires

The most common hazard in forests is forests fire. Forests fires are as old as the
forests themselves. They pose a threat not only to the forest wealth but also to the entire
regime to fauna and flora seriously disturbing the bio-diversity and the ecology and
environment of a region. During summer, when there is no rain for months, the forests
become littered with dry senescent leaves and twinges, which could burst into flames
ignited by the slightest spark. The Himalayan forests, particularly, Garhwal Himalayas
have been burning regularly during the last few summers, with colossal loss of

vegetation cover of that region.

Forest fire causes imbalances in nature and endangers biodiversity by reducing
faunal and floral wealth. Traditional methods of fire prevention are not proving effective
and it is now essential to raise public awareness on the matter, particularly among those

people who live close to or in forested areas.
Causes of forest fire
Forest fires are caused by mostly Natural causes

» Natural causes- Many forest fires start from natural causes such as lightning which

set trees on fire. However, rain extinguishes such fires without causing much
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damage. High atmospheric temperatures and dryness (low humidity) offer
tavorable circumstance for a fire to start.

e Man made causes- Fire is caused when a source of fire like naked flame, cigarette
or bidi, electric spark or any source of ignition comes into contact with

inflammable material.

Traditionally Indian forests have been affected by fires. Themenace has been aggravated
with rising human and cattle population and the consequent increase in demand for
Forest products by individuals and communities. Causes of forest fires can be divided
into two broad categories: environmental (which are  beyond  control)

and human related (which are controllable).

Environmental causes are largely related to climatic conditions such as temperature,
wind speed and direction, level of moisture in soil and atmosphere and duration of dry
spells. Other natural causes are the friction of bamboos swaying due to high wind
velocity and rolling stones that result in sparks setting off fires in highly inflammable leaf

litter on the forest floor.

Human related causes result from human activity as well as methods of forest

management. These can be intentional or unintentional, for example:

o grazers and gatherers of various forest products starting small fires to obtain good
grazing grass as well as to facilitate gathering of minor forest produce like flowers
of Madhuca indica and leaves of Diospyros melanoxylon

o The centuries old practice of shifting cultivation (especially in the North-Eastern
region of India and in parts of the States of Orissa and Andhra Pradesh).

» the use of fires by villagers to ward off wild animals

« fires lit intentionally by people living around forests for recreation

» Fires started accidentally by careless visitors to forests who discard cigarette butts.
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The causes of forest fire have been increasing rapidly. The problem has been accentuated
by the growing human and cattle population. People enter forests ever more frequently
to graze cattle, collect fuel wood, timber and other minor forest produce. It has been

estimated that 90% of forest fires in India are man-made

Classification of Forest Fire

Forest fire can broadly be classified into three categories;

o Natural or controlled forest fire.
o Forest fires caused by heat generated in the litter and other biomes in summer
through carelessness of people (human neglect) and

o Forest fires purposely caused by local inhabitants.

Types of Forest Fire

Surface Fire

A forest fire may burn primarily as a surface fire, spreading along the ground as the
surface litter (senescent leaves and twigs and dry grasses etc) on the forest floor and is

engulfed by the spreading flames.

Crown Fire

The other type of forest fire is a crown fire in which the crown of trees and shrubs burn,
often sustained by a surface fire. A crown fire is particularly very dangerous in a
coniferous forest because resinous material given off burning logs burn furiously. On
hill slopes, if the fire starts downhill, it spreads up fast as heated air adjacent to a slope
tends to flow up the slope spreading flames along with it. If the fire starts uphill, there

is less likelihood of it spreading downwards.
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Effect of forest fire

Fires are a major cause of forest degradation and have wide ranging adverse ecological,

economic and social impacts, including:

o loss of valuable timber resources

e degradation of catchment areas

o loss of biodiversity and extinction of plants and animals

o loss of wildlife habitat and depletion of wildlife

o loss of natural regeneration and reduction in forest cover

o global warming

o loss of carbon sink resource and increase in percentage of COz in atmosphere

o change in the microclimate of the area with unhealthy living conditions

» soil erosion affecting productivity of soils and production

o ozone layer depletion

o health problems leading to diseases

o Loss of livelihood for tribal people and the rural poor, as approximately 300
million people are directly dependent upon collection of non-timber forest

products from forest areas for their livelihood.
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