Soil-Net: Soils and water - absorption, storage, and flow
Soil-net III iv Soils and Water.doc
Introduction

Soil is a very important medium with respect to the movement and cycling of water. A large proportion of the earth’s precipitation falls on the surface of the soil and the nature of the soil cover plays a large part in the fate of the rainwater or snow melt. Some will flow over the soil surface where it can cause soil erosion, much of it enters the soil where it will be held for some period of time, and much of it eventually passes on through the soil to the groundwater, the lakes and rivers and eventually the oceans. The period during which the water is in the soil is a crucial one for agriculture and food production, all plant life and for many of the organisms that live on and in the soil Let us investigate further the fate and behaviour of water in the soil.

The Soil Moisture Regime

All soils have what is known as a soil moisture regime which is dependent on the water holding capacity of the soil, the calls on that moisture by plants and animals and the availability of the soil water to them. Water entering the soil is held by the soil with different degrees of tenacity depending on the amount of water present and the size of the pores through which the water will travel on its downward course. Scientists have given terms to the various stages of water in the soil: ( Needs a diagram to show the difference between saturated soil, soil at field capacity and soil at wilting point)
Water retention capacity: The maximum water retention capacity of a soil corresponds to when all the soil pores are filled with water. This can occur as long as there is incoming water to the soil in the form of rainfall or irrigating compensating all the time for the water that is draining out of the soil into the rocks and sediments below.
Field capacity: This occurs when water reaching the soil from rainfall or irrigation in a particular event has ceased and water has drained out of the large soil pores in response to a hydraulic gradient. Rapid downward movement of water becomes negligible and the soil is acting like a sponge for the water that it contains, i.e. it is held in the pores of the soil system with little drainage out of the system. The water held in the soil at this time is the field capacity of the soil. The field capacity of a soil represents the maximum amount of water that the particular soil can hold for plants. At field capacity there is sufficient pore space filled with air to facilitate aeration for the growth of plants and many soil organisms.
Permanent wilting point: While field capacity represents soils generally well stocked with water, the permanent wilting point refers to the other end of the spectrum, namely at very low water levels. The water has left the medium and larger sized pores or been used by plants and the water that is left in the soil is very tightly held in the very small pores. The drying out of the soil is such that plants may begin to wilt for want of moisture and eventually not recover their turgor and will remain in a wilted state until more water is added to the soil. This is a feature of many soils in low rainfall and drought situations.
Available water capacity: This is the amount of water in the soil that is between field capacity and permanent wilting point. It represents the amount of moisture in a particular soil that is available to flora and fauna.
Soils and Their Ability To Hold Water

One of the most important characteristics of soil is their texture ( the distribution of the different sizes of particles). Very sandy soils, though they are easy to cultivate, have a very low water holding capacity. This means that they are able to store relatively little water. They are often referred to as droughty soils because in hot dry weather spells they may not have sufficient water stored in the soil to meet the needs of the plants. Plants that do become established in sandy soils will tend to have a large rooting system capable of searching out water.(Pictures of sandy soils/ diagrams of sand grains)
Clayey soils, by contrast, have an abundance of very fine particles and tend to hold water for longer. The very fine pores in a clay soil tend to hold the water they contain very strongly and some of it will not even be available to plant roots because of this. A result of clay soils being able to hold water quite strongly is that they can be overwet sometimes and this makes cultivation of them sometimes difficult. Clay soils have a high waterholding capacity (Pictures of clay soils being worked and perhaps waterlogged).
The ideal soils in many respects from a management point of view are the loams. These have a wide range of pores which means they can store water, allow reasonable soil drainage so as to avoid waterlogging, and allow ready prospecting of the soil by plant roots. Loamy soils have a waterholding capacity intermediate between that of sandy and clayey soils.
Soil-Water Interactions

These are important for soil management and for the ecological functions of soils. There are a range of possibilities for rainwater and snow melt that reaches the surface of the soil. Depending on the soil condition some may flow over the surface of the soil, some will filter into the soil and be absorbed, and some may flow straight through the soil into the aquifers below.

The condition of the soil will regulate to a great extent what happens to the incoming water. If the soil structure is poor and the surface compacted there will be a much greater tendency to run-off and flow over the surface. This state needs to be avoided wherever possible. If there is rapid run off, overland flow can lead to extensive soil erosion and development of rills and gullies. In some areas such run-off is difficult to avoid because of the tendency to heavy storms falling on poorly structured soils. Much of the soil erosion of the world that is a matter of increasing concern is due to heavy rainfall on dry poorly structured soils. The result is often severe soil erosion as seen in the illustration.
The other outcome of rapid soil run-off is flash flooding. With most of the incoming rainfall flow over the soil surface into the rivers and lakes, the inputs often lead to extensive and damaging flooding (picture of flooding)

In some soils, particularly clayey ones which are prone to cracking (show a picture of a cracking clay soil), incoming rainwater may pass through the soil very quickly and down into the groundwater and aquifers below. This water can sometimes carry with it pesticides and fertilisers intended for the crop, thus causing the risk of pollution in the groundwater below.
The soil and its management can play a major part in the distribution of incoming precipitation, in the global hydrological cycle, and in the link between this cycle and the biosphere. Ideally we need our soils to act as mediators and redistributors of the precipitation that falls. Above all it is important that the soil can operate as an intermediate stopping-off point for incoming precipitation. It needs to play its part in absorption of water to replenish that taken up by plants and soil organisms, to provide storage of water for the needs of flora, fauna and crops, be able to regulate the flow of water downwards as well as to the roots, and  to avoid for long periods any degree of waterlogging.
While over the last few decades there has been increasing pressure on the soil, particularly to produce crops, and as a result of this some damage to the soils worldwide, it is particularly important that we manage the soil well so that the hydrological roles of the soil are preserved as these are so fundamental to the functions of soils. 
The Relationship Between Soils and Climate Worldwide

As emphasised earlier, this relationship between climate and soils, is hugely important. In an ideal situation there should be deep fertile soils in a climate that provides both sunshine and rainwater. There are a few areas of the world that are blessed with this combination and these are some of the prime agricultural areas of the world.
Unfortunately significant areas of the world (over 40 percent of the world suffers from some degree of aridity) lack adequate rainfall to support a wide range of crops capable of producing good yields. Some of these lack a regional water supply sufficient to support irrigation of the land but in some less marginal areas, irrigation can be practiced and significant yields of crops can be achieved. (pictures of irrigation) Irrigation is the practice of artificially adding water to the soil The practice of irrigation has a long history, particularly in areas such as the Middle East. Here, the farmers have been successful in growing many crops with the help of irrigation. Unfortunately it is now being realised in many parts of the world that the irrigation waters used often have had a high degree of salinity and after years of irrigation the soils themselves have become saline and unable to grow most crops. This is an increasingly worrying situation in several parts of the world.
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