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. 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.

1. Physical Process

Rainfall and surface runoff

Rainfall, and the surface runoff which may result from rainfall, produces four main types of soil
erosion: splash erosion, sheet erosion, rill erosion, and gully erosion. Splash erosion is generally
seen as the first and least severe stage in the soil erosion process, which is followed by sheet
erosion, then rill erosion and finally gully erosion (the most severe of the four).

Rivers and streams

Valley or stream erosion occurs with continued water flow along a linear feature. The erosion is
both downward, deepening the valley, and extending the valley into the hillside, creating head
cuts and steep banks. In the earliest stage of stream erosion, the erosive activity is dominantly
vertical, the valleys have a typical V cross-section and the stream gradient is relatively steep.
When some base level is reached, the erosive activity switches to lateral erosion, which widens
the valley floor and creates a narrow floodplain.

Floods

At extremely high flows are formed by large volumes of rapidly rushing water. Kolks cause
extreme local erosion, plucking bedrock and creating pothole-type geographical features
called Rock-cut basins.

Wind erosion

Wind erosion is a major geomorphological force, especially in arid and semi-arid regions. It is
also a major source of land degradation, evaporation, desertification, harmful airborne dust, and
crop damage—especially after being increased far above natural rates by human activities such
as deforestation, urbanization, and agriculture.

Mass movement

Mass movement is the downward and outward movement of rock and sediments on a sloped
surface, mainly due to the force of gravity.
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2. Factors Affecting Soil erosion
Climate

The amount and intensity of precipitation is the main climatic factor governing soil erosion by
water. The relationship is particularly strong if heavy rainfall occurs at times when, or in
locations where, the soil's surface is not well protected by vegetation. This might be during
periods when agricultural activities leave the soil bare, or in semi-arid regions where vegetation
is naturally sparse. Wind erosion requires strong winds, particularly during times of drought
when vegetation is sparse and soil is dry (and so is more erodible). Other climatic factors such
as average temperature and temperature range may also affect erosion, via their effects on
vegetation and soil properties. In general, given similar vegetation and ecosystems, areas with
more precipitation (especially high-intensity rainfall), more wind, or more storms are expected
to have more erosion.

Vegetative cover

Vegetation acts as an interface between the atmosphere and the soil. It increases
the permeability of the soil to rainwater, thus decreasing runoff. It shelters the soil from winds,
which results in decreased wind erosion, as well as advantageous changes in microclimate. The
roots of the plants bind the soil together, and interweave with other roots, forming a more solid
mass that is less susceptible to both water and wind erosion. The removal of vegetation
increases the rate of surface erosion.

Topography

The topography of the land determines the velocity at which surface runoff will flow, which in
turn determines the erosivity of the runoff. Longer, steeper slopes (especially those without
adequate vegetative cover) are more susceptible to very high rates of erosion during heavy rains
than shorter, less steep slopes. Steeper terrain is also more prone to mudslides, landslides, and
other forms of gravitational erosion processes.
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Solid Waste

Solid waste refers here to all non-liquid wastes. In general this does not include excreta,
although sometimes nappies and the faeces of young children may be mixed with solid waste.
Solid waste can create significant health problems and a very unpleasant living environment if
not disposed of safely and appropriately. If not correctly disposed of, waste may provide
breeding sites for insect-vectors, pests, snakes and vermin (rats) that increase the likelihood of
disease transmission. It may also pollute water sources and the environment.

Sources of solid waste
In most emergency situations the main sources of solid waste are:

Medical centres

Food stores

Feeding centres

Food distribution points
Slaughter areas
Warehouses

Agency premises
Markets

Domestic areas

Appropriate solid waste management strategies may vary for institutional, communal and
domestic sources, depending on types and volumes of waste. Waste from medical centres poses
specific health hazards and for this reason is considered separately in Chapter 8.

Different categories of solid waste include:

Organic waste: Waste from preparation of food, market places, etc.
Non-combustibles: Metal, tin cans, bottles, stones, etc.

Ashes/dust: Residue from fires used for cooking

Bulky waste: Tree branches, tyres, etc.

Dead animals: Carcasses of domestic animals and livestock
Hazardous waste: Oil, battery acid, medical waste

Construction waste: Roofing, rubble, broken concrete, etc.



Key components of solid waste management

Solid waste management can be divided into five key components:
m Generation

= Storage

= Collection

= Transportation

= Disposal

Generation

Generation of solid waste is the stage at which materials become valueless to the owner and
since they have no use for them and require them no longer, they wish to get rid of them. Items
which may be valueless to one individual may not necessarily be valueless to another. For
example, waste items such as tins and cans may be highly sought after by young children.

Storage

Storage is a system for keeping materials after they have been discarded and prior to collection
and final disposal. Where on-site disposal systems are implemented, such as where people
discard items directly into family pits, storage may not be necessary. In emergency situations,
especially in the early stages, it is likely that the affected population will discard domestic waste
in poorly defined heaps close to dwelling areas. If this is the case, improved disposal or storage
facilities should be provided fairly quickly and these should be located where people are able to
use them easily. Improved storage facilities include:

= Small containers: household containers, plastic bins, etc.

m Large containers: communal bins, oil drums, etc.

= Shallow pits

s Communal depots: walled or fenced-in areas

In determining the size, quantity and distribution of storage facilities the number of users, type
of waste and maximum walking distance must be considered. The frequency of emptying must
also be determined, and it should be ensured that all facilities are reasonably safe from theft or
vandalism.

Collection

Collection simply refers to how waste is collected for transportation to the final disposal site. Any
collection system should be carefully planned to ensure that storage facilities do not become
overloaded. Collection intervals and volumes of collected waste must be estimated carefully.
Transportation

This is the stage when solid waste is transported to the final disposal site (see 7.6 for more
details). There are various modes of transport which may be adopted and the chosen method
depends upon local availability and the volume of waste to be transported. Types of
transportation can be divided into three categories:

" Human-powered: open hand-cart, hand-cart with bins, wheelbarrow, tricycle
= Animal-powered: donkey-drawn cart



n Motorised: tractor and trailer, standard truck, tipper-truck

Disposal

The final stage of solid waste management is safe disposal where associated risks are
minimised. There are four main methods for the disposal of solid waste:

Land application: burial or landfilling

Composting

Burning or incineration

Recycling (resource recovery)

Recycling

Complex recycling systems are unlikely to be appropriate but the recycling of some waste items
may be possible on occasions. Plastic bags, containers, tins and glass will often be automatically
recycled since they are likely to be scarce commodities in many situations. In most developing
country contexts there exists a strong tradition of recycling leading to lower volumes of waste
than in many more developed societies.



