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2nd Semester, GEO-G-CC-2, Environmental Geography, Unit II, Soil Classification Basic 

Concept 

          Ashis Biswas 

Soil classification is the separation of soil into classes or groups each having similar 

characteristics and potentially similar behaviour. A classification for engineering purposes 

should be based mainly on mechanical properties, e.g. permeability, stiffness, strength. The class 

to which a soil belongs can be used in its description. 

Soils are named and classified on the basis of physical and chemical properties in their 

horizons (layers). "Soil Taxonomy" uses color, texture, structure, and other properties of the 

surface two meters to key the soil into a classification system to help people use soil information. 

The classification of soil exclusively based on particle size and their percentage 

distribution is known as textural classification system. This system specifically names 

the soil depending on the percentage of sand, silt and clay. The triangular charts are used 

to classify soil by this system 

USDA soil taxonomy (ST) developed by United States Department of Agriculture and 

the National Cooperative Soil Survey provides an elaborate classification of soil types according 

to several parameters (most commonly their properties) and in several levels: Order, Suborder, 

Great Group, Subgroup, Family, and Series.  

General Objective: Soil classification 

 Irrigation safety and health practices 

 Topographic surveying and land mapping 

 Water source measurement and development 

 Social factors that affect change and community cooperation 

 Climate and its effect on stream flow and other water sources and seasonal water 

requirements of crops. 

 Resource identification 
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 Irrigation system planning and design 

 Agronomic practices for irrigation 

 Economic Evaluation and Feasibility 

 Irrigation laws and regulations 

Identifying and correcting drainage problems 

 

Soil Formation and classification 

Soils and their horizons differ from one another, depending on how and when they formed. 

Soil scientists use five soil factors to explain how soils form and to help them predict where 

different soils may occur. The scientists also allow for additions and removal of soil material and 

for activities and changes within the soil that continue each day. 

 Soil Forming Factors 

 Parent material.  

 Climate.  

 Topography.  

 Biological factors.  

 Time.  

Basic characteristics of soils 

 Soil as an engineering material 

 Size range of grains 

 Shape of grains 

 Composition of grains 

 Structure or fabric 

Soils consist of grains (mineral grains, rock fragments, etc.) with water and air in the 

voids between grains. The water and air contents are readily changed by changes in conditions 

and location: soils can be perfectly dry (have no water content) or be fully saturated (have no air 

http://environment.uwe.ac.uk/geocal/SoilMech/classification/soilclas.htm#CLASSENG
http://environment.uwe.ac.uk/geocal/SoilMech/classification/soilclas.htm#CLASSSIZE
http://environment.uwe.ac.uk/geocal/SoilMech/classification/soilclas.htm#CLASSSHAPE
http://environment.uwe.ac.uk/geocal/SoilMech/classification/soilclas.htm#CLASSGRADING
http://environment.uwe.ac.uk/geocal/SoilMech/classification/soilclas.htm#CLASSSTRUCT
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content) or be partly saturated. Although the size and shape of the solid (granular) content rarely 

changes at a given point, they can vary considerably from point to point. 

Soil Taxonomy & Classification  

 

Properties of soil vary due to several soil forming factors. Properties vary widely. Soil types are 

many. To identify, understand, and manage soils, soil scientists have developed a set of soil 

classification or taxonomy systems.  

 

The Soil Pedon: 

 

 The term Pedon is used as a Unit of Sampling. A few soil properties can be determined 

from the surface. A pedon will have the smallest volume for which one should describe and 

sample the soil to represent the nature and arrangement of its horizons and variability in the 

properties that are preserved in samples. A pedon is comparable in some ways to the unit cell of 

a crystal.  

The Epipedon  

The epipedon is a horizon that forms at or near the surface and in which most of the rock 

structure has been destroyed. It is darkened by organic matter or shows evidence of eluviations, 

or both. Rock structure includes fine stratification (less than 5 mm) in unconsolidated sediments 

(aeolian, alluvial, lacustrine, or marine) as well as saprolite derived from consolidated rocks in 

which the unweathered minerals and pseudo morphs of weathered minerals retain their relative 

positions to each other. 

 

An epipedon is not the same as an A horizon. Soil Taxonomy recognizes eight epipedons. 

The most common pedons are the ochric, mollic, and umbric epipedons. In general, they are 

distinguished based on organic matter accumulation, color, thickness, and degree of base 

saturation. 

 

 Soil Taxonomy:  
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Soil Taxonomy is a basic system of soil classification for making and interpreting soil 

surveys. This system helps to classify soils into various classes. The taxonomic classes defined in 

Soil Taxonomy group soils that have similar properties and that formed as a result of similar 

pedogenic processes. 

Rather than define classes based directly on theories of soil genesis, however, the classes are 

based largely on the presence of diagnostic horizons and characteristics. These diagnostic 

horizons and characteristics reflect the important pedogenic processes (i.e., additions, removals, 

transfers, and transformations) that are either occurring now, or have occurred in the past, to 

produce the kinds of soil profiles we see today. 

 

 Soil Classification:  

Soil is not uniformly distributed. Properties of soil vary due to several soil forming 

factors. Properties vary widely. Soil types are many. Soil Classification concerns the grouping of 

soils with a similar range of properties (chemical, physical and biological) into units that can be 

geo-referenced and mapped. 

 

Soils are a very complex natural resource, much more so than air and water. Early soil 

classification systems (Russian and USDA of the year 1938) focused on the environment and 

the soil forming factors to classify soils into zonal soils, azonal soils and intrazonal soils.  

 

The difference between azonal and intrazonal soils was made on the basis of soil profile 

development. It is necessary to adopt a formal system of soil description and classification in 

order to describe the various materials found in ground investigation. Such a system must be 

meaningful and concise in an engineering context. 

 

 Classification of soil: 

  Classification of soil is the separation of soil into classes or groups each having similar 

characteristics and potentially similar behaviour. A classification for engineering purposes 

should be based mainly on mechanical properties: permeability, stiffness, strength. 
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The class to which a soil belongs can be used in its description. A number of systems of 

classification have been evolved for categorizing various types of soil. The World Reference 

Base (WRB) is the international standard for soil classification system endorsed by the 

International Union of Soil Sciences. 

 

The more common classification systems are enlisted below: 

a) Geological Classification 

 b) Classification by Structure  

c) Classification based on Grain-size  

d) Unified Soil Classification System  

e) Preliminary Classification by soil types. 

 

Standard Class. systems: Australian Soil Classification. / Canadian system of soil classification./ 

French soil classification./ FAO soil classification (1974-1998)/ International Committee on 

Anthropogenic Soils (ICOMANTH) / Unified Soil Classification System. USDA soil taxonomy/ 

Indian Standard Classification (IS: 1498-1970). 

 

Geological Classification: Soil types may be classified on the basis of their geological origin. 

The origin of a soil may refer either to its constituents or to the agencies responsible for its 

present status. Based on constituents, soil may be classified as: Inorganic soil/ Organic soil. 
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