Terminology of transport phenomena and erosion at the field scale

Introduction:

A special definition for same terms is often very helpful for mutual understanding. It is important to use the same or similar sources. So I used published terminologies from the following publication: "Terminology for Soil Erosion and Conservation", Bergsma, E. (coord.), ISSS (1996) and the "Glossary of Soil Science Terms", SSSA (1997) 

were used and partly completed to give this summary of relevant terms of transport phenomena and erosion processes at the field scale.

accelerated erosion - See erosion, accelerated erosion erosion - (i) The wearing away of the land surface by rain or irrigation water, wind, ice, or other natural or anthropogenic agents that abrade, detach and remove geologic parent material or soil from one point on the earth's surface and deposit it elsewhere, including such processes as gravitational creep and so-called tillage erosion; (ii) The detachment and movement of soil or rock by water, wind, ice, or gravity. The following terms are used to describe different erosion types, processes, and mechanisms: erosion surface - A land surface shaped by the action of erosion, especially by running water.

bank/ terrace - A constructed earth embankment, incorporating a channel on the upslope side, typically traversing a slope to control and/or prevent the erosion of that slope, by intercepting, diverting or storing runoff instead of permitting it to floe uninterruptedly down the slope (B)

bypass flow - See preferential flow.

catchment - The area which supplies water by surface and subsurface flow from rain to a given point in the drainage system.

colluvium - Unconsolidated, unsorted material being transported or deposited on side slopes and/or on the basis of slopes by mass movement and by local, unconcentrated runoff

compaction - The result of various natural and man-made processes in the soil causing a high density in some layer, with lower permeability for water and air (B)

concentrated flow - A relatively large water flow over or through a relatively narrow course.

cover crop - Close-growing crop, that provides soil protection, seeding protection, and soil improvement between periods of normal crop production, or between trees in orchards and vines in vineyards. When ploughed under and incorporated into the soil, cover crops may be referred to as green manure crops.

crust - A transient soil-surface layer, ranging in thickness from a few millimetres to a few centimetres, that is either denser, structurally different or more cemented than the material immediately beneath it, resulting in greater soil strength when dry as measured by penetration resistance or other indices of soil strength

cumulative infiltration - Total volume of water infiltrated per unit area of soil surface during a specified time period. Contrast with infiltration flux (or rate).

depression - Any relatively sunken part of the surface, especially a low-lying area surrounded by higher ground.

depression storage - The amount of water stored by depressions in the land surface (B)

drain tile - Concrete, ceramic, plastic, or other rigid pipe or similar buried structure used to collect and conduct profile drain-water from the soil in a field. 

drain, to - (i) To provide channels, such as open ditches or drain tile, so that excess water can be removed by surface or by internal flow. (ii) To lose water (from the soil) by percolation. 

drainage basin - A general term for a region or area bounded by a drainage divide and occupied by a drainage system.
drainage, surface - Used to refer to surface movement of excess water - includes such terms as ponded, flooded, slow, and rapid. 

eluviation - The removal of soil material in suspension (or in solution) from a layer or layers of a soil. Usually, the loss of material in solution is described by the term "leaching." See also leaching
enrichment ratio (ER) - See erosion, enrichment ratio (ER).

erodible - See erosion, erodible

EROSION

- accelerated erosion - Erosion in excess of natural rates, usually as a result of anthropogenic activities.

 - bed load - The sediment that moves by sliding, rolling, or salting on or very near the streambed; sediment moved mainly by tractive or gravitational forces or both but at velocities less than the surrounding flow. (not important in the field scale)
 - deposit Material left in a new position by a natural transporting agent such as water, wind, ice, or gravity, or by the activity of man

 - detachment - The removal of transportable fragments of soil material from a soil mass by an eroding agent, usually falling raindrops, running water, or wind; through detachment, soil particles or aggregates are made ready for transport.

 - enrichment ratio (ER) - The ratio of a compound's concentration in the eroded soil to the noneroded soil; the same for eroded water flow to the normal water flow.

 - enrichment ratio (ER) - The ratio of a compound's concentration in the eroded soil to the noneroded soil; the same for eroded water flow to the normal water flow.

 - ephemeral gully - Small channels eroded by concentrated flow that can be easily filled by normal tillage, only to reform again in the same location by additional runoff events.

 - erodibility - (i)The degree or intensity of a soil's state or condition of, or susceptibility to, being erodible. (ii) The K factor in the Universal Soil Loss Equation. See also erosion.

 - erodibility - (i)The degree or intensity of a soil's state or condition of, or susceptibility to, being erodible. (ii) The K factor in the Universal Soil Loss Equation. See also erosion USLE.

 - erodible - Susceptible to erosion.

 - erodible - Susceptible to erosion.

 - erosion classes - A grouping of erosion conditions based on the degree of erosion or on characteristic patterns. (Applied to accelerated erosion; not to normal, natural, or geological erosion.) Four erosion classes are recognised for water erosion and three for wind erosion. 

 - erosion potential (EI) - A numerical value expressing the inherent erodibility of a soil or maximum potential erosion. In the Universal Soil Loss Equation (under clean tillage, up and down slope) EI = RKLS/T.

 - erosional surface - A land surface shaped by the erosive action of ice, wind, or water; but usually as the result of running water.

 - erosive velocity - Velocity of the erosive agent necessary to cause erosion.

 - erosivity - The measured or predicted ability of water, wind, gravity, or any other erosion agent, to cause erosion.

 - furrow erosion - The erosion that occurs with the process of furrow irrigation.

 - furrow mulching - The practice of placing straw or other mulch materials in irrigation furrows to increase infiltration and reduce erosion.

 - geological erosion - The normal or natural erosion caused by natural weathering or other geological processes. Synonymous with natural erosion over a geologic time frame or large geographic area.

 - grassed waterway - A natural or constructed waterway, usually broad and shallow, covered with grasses, used to conduct surface water from or through cropland.
 - gully - A channel resulting from erosion and caused by the concentrated but intermittent flow of water usually during and immediately following heavy rains. Deep enough (usually >0.5 m) to interfere with, and not to be obliterated by, normal tillage operations.

 - gully erosion - The erosion process whereby water accumulates and often recurs in narrow channels and, over short periods, removes the soil from this narrow area to considerable depths, often defined for agricultural land in terms of channels too deep to easily ameliorate with ordinary farm tillage equipment, typically ranging from 0.5m to as much as 25 to 30m.
 - headcut - Small abrupt elevation drops (1-5 cm) on the floor of rills or irrigation furrows that result in accelerated erosion as they undercut the rill floor and migrate upstream.

 - hydroseeding - The technique of spraying a slurry of seeds, tackifier, mulch and fertiliser on bare ground (often steeply sloping) to hold soil in place while awaiting germination of a ground cover.

 - interrill erosion - The removal of a fairly uniform layer of soil on a multitude of relatively small areas by splash due to raindrop impact and by sheet flow.

 - irrigation-induced erosion - Erosion caused by irrigation, in which water quality, decreasing downslope runoff and rapid hydration in the furrow runoff stream affect the expression of erosion processes.

 - natural erosion - Wearing away of the earth's surface by water, ice, or other natural agents. under natural environmental conditions of climate, vegetation, etc., undisturbed by man. See also erosion, geological erosion.

 - rainfall erosivity index - A measure of the erosive potential of a specific rainfall event. In the Universal Soil Loss Equation it is defined as the product of two rainstorm characteristics: total kinetic energy of the storm times its maximum 30-minute intensity.

- rainfall erosivity index - A measure of the erosive potential of a specific rainfall event. In the Universal Soil Loss Equation it is defined as the product of two rainstorm characteristics: total kinetic energy of the storm times its maximum 30-minute intensity.

 - rill - A small, intermittent water course with steep sides; usually only several centimetres deep.

 - rill erosion - An erosion process on sloping fields in which numerous and randomly occurring small channels of only several centimetres in depth are formed; occurs mainly on recently cultivated soils. See also erosion, rill.

 - saltation - A particular type of momentum-dependent transport involving: (i) The rolling, bouncing or jumping action of soil particles 0.1 to 0.5 mm in diameter by wind, usually at a height <15 cm above the soil surface, for relatively short distances. (ii) The rolling, bouncing or jumping action of mineral grains, gravel, stones, or soil aggregates effected by the energy of flowing water. (iii) The bouncing or jumping movement of material downslope in response to gravity.

 - saltation flux - The rate of saltation per unit area.

 - sheet erosion - The removal of a relatively uniform thin layer of soil from the land surface by rainfall and largely unchanneled surface runoff (sheet flow). 

 - shelter belt - See erosion, windbreak.

 - slope length The distance along a slope subject to interrupted overland flow, from the beginning of overland flow to where deposition starts, or where flow enters well defined channels, such as gullies. (B)

 - soil loss tolerance (T value) - (i) The maximum average annual soil loss that will allow continuous cropping and maintain soil productivity without requiring additional management inputs. (ii) The maximum soil erosion loss that is offset by the theoretical maximum rate of soil development which will maintain an equilibrium between soil losses and gains.

 - splash erosion - The detachment and airborne movement of small soil particles caused by the impact of raindrops on soils.

 - suspension - The containment or support in fluid media (usually air or water) of soil particles or aggregates, allowing their transport in the fluid when it is flowing. In fluids at rest, suspension follows Stoke's Law. In wind this usually refers to particles or aggregates <0.1 mm diameter through the air, usually at a height of >15 cm above the soil surface, for relatively long distances.

 - tillage erosion - The down slope displacement of soil through the action of tillage operations.

 - transport the part of the erosion process that involves movement of soil particles away from the point of detachment 

 - tunnel erosion - The formation of natural pipes in soil or other unconsolidated deposits by eluviation or other processes of differential subsurface flow.

 - universal soil loss equation (USLE) - An equation for predicting, A, the average annual soil loss in mass per unit area per year, and is defined as, A = RKLSCP, where R is the rainfall factor, K is the soil erodibility factor, L is the length of slope, S is the percent slope, C is the cropping and management factor, and P is the conservation practice factor.

 - wind erosion equation - An equation for predicting E, the average annual soil loss due to wind in mass per unit area per year, and is defined as E=IKCLV, where I is the soil erodibility factor, K is the soil ridge roughness factor, C is the local climatic factor, L is the field width, and V is the vegetative factor.

 - windbreak - A planting of trees, shrubs, or other vegetation, usually perpendicular or nearly so to the principal wind direction, to protect soil, crops, homesteads, roads, etc., against the effects of winds, such as wind erosion and the drifting of soil and snow.
field capacity - The water content of a soil after it has drained a few days following complete saturation

filter strip - A strip or area of vegetation for removing sediment, organisms, nutrients and chemicals from runoff (B)

flooding - Accumulation of large amounts of runoff on the landscape as a result of rainfall in excess of the soil’s ability to drain water from the landscape before extensive inundation and ponding occurs

flow velocity (of water in soil) - The volume of water transported per unit of time and per unit of cross-sectional area normal to the direction of water flow.

geological erosion - See erosion, geological erosion.

ground water - Subsurface water in the zone of saturation
hydraulic conductivity - See soil water
hydraulic gradient (soil water) - A vector (macroscopic) point function that is equal to the decrease in the hydraulic head per unit distance through the soil in the direction of the greatest rate of decrease. In isotropic soils, this will be in the direction of the water flux. 

hydraulic roughness - The roughness of a channel bed or banks (including vegetation) causing retardance of flow, or flow resistance (B)
infiltrability - The flux (or rate) of water infiltration into soil when water at atmospheric pressure is maintained on the atmosphere-soil boundary, with the flow direction being one-dimensionally downward.

infiltration - The entry of water into soil.

infiltration capacity - See infiltration flux.

infiltration flux (or rate) - The volume of water entering a specified cross-sectional area of soil per unit time [L t-1].

infiltration, cumulative - See cumulative infiltration.

Interception - see precipitation interception
irrigation-induced erosion - See erosion, irrigation-induced erosion.

LAI - A canopy parameter defined as leaf surface area per unit of ground area

laminar erosion - The removal of a more or less horizontal layer of soil material from the surface of land by erosion (it is similar to surface erosion) (B)

lateral erosion - Erosion of the sides of a channel by streamflow (B)
leaching - The removal of soluble material from soils by percolating waters

linear erosion - Erosion in the lines of concentrated flow, such as in master rills, gullies (B)

litter - Loose organic materials at the surface layer is not in an advanced stage of decomposition, usually freshly fallen leaves and needles.

macro pore flow - The tendency for water applied to the soil surface at rates exceeding the upper limit of unsaturated hydraulic conductivity, to move into the soil profile mainly via saturated flow through macro pores, thereby bypassing micro pores and rapidly transporting any solutes to the lower soil profile. See also preferential flow.

MAP

 - large-scale - A map having a scale of 1:10 000 or larger.

 - medium-scale - A map having a scale from 1:10 000, exclusive, to 1:100 000, inclusive.

 - small-scale - A map having a scale smaller than 1: 100 000.

map unit, soil - (i) A conceptual group of one to many delineations identified by the same name in a soil survey that represent similar landscape areas comprised of either: (1) the same kind of component soil, plus inclusions, or (2) two or more kinds of component soils, plus inclusions, or (3) component soils and miscellaneous area, plus inclusions, or (4) two or more kinds of component soils that may or may not occur together in various delineations but all have similar, special use and management, plus inclusions, or (5) a miscellaneous area and included soils. (ii) A loose synonym for a delineation.

mass flow (nutrient) - The movement of solutes associated with net movement of water.

mass movement - Dislodgement and down slope transport of soil and rock material as a unit under direct gravitational stress. The process includes slow displacements such as creep and solifluction, and rapid movements such as landslides, rock slides, and falls, earth flows, debris flows, and avalanches. Agents of fluid transport (water, ice, air) may play an important, if subordinate role in the process.

micro-depression - A small deepening in the surface to store water

offsite effects - All damages and influences by loads caused by erosion outside the field

onsite effects - All erosion damages on the field 

overland flow - The part of rainfall that flows off at the surface of land in non-concentrated flow or in temporary very shallow channels, including rills (B)

partial area - The part of a catchment which produces runoff

pediment - A gently sloping, erosional surface developed at the foot of a receding hill or mountain slope. The surface can be bare or it may be thinly mantled with alluvium and colluvium in transport to the adjacent valley

pedisediment-  A layer of sediment, eroded from the shoulder and back slope of an erosional slope, that lies on and is, or was, being transported across a pediment.

penetration resistance - The force per unit area on a standard cone necessary for penetration by the cone 

percolation, soil water - The downward movement of water through soil. Especially, the downward flow of water in saturated or nearly saturated soil at hydraulic gradients of the order of 1.0 or less.
preferential flow - The process whereby free water and its constituents move by preferred pathways through a porous medium. Also called bypass flow.

precipitation interception - The stopping, interrupting, or temporary holding of descending precipitation in any form by mulch, a vegetative canopy, vegetation residue or any other physical barrier.

prerill - Very shallow rills or shallow microchannels, up to about 3 cm deep (often formed by harrows)

rainfall erosivity index - See erosion, rainfall erosivity index.

rainfall interception - See precipitation interception.

relief - The relative difference in elevation between the upland summits and the lowlands or valley of a given region.

runoff - That portion of precipitation or irrigation on an area which does not infiltrate, but instead is discharged from the area. That which is lost without entering the soil is called surface runoff. That which enters the soil before reaching a stream channel is called ground water runoff or seepage flow from ground water. (In soil science runoff usually refers to the water lost by surface flow; in geology and hydraulics runoff usually includes both surface and subsurface flow.) surface runoff - See runoff.

SDR - A measure of the sediment actually reaching a stream or lake expressed as the quantity of material reaching a specific point in a drainage system divided by the quantity actually eroded in the catchment above the same point. (B)

sediment - Transported and deposited particles or aggregates derived from rocks, soil, or biological material

sedimentation - The process of sediment deposition.

sealing - See surface sealing

sheet erosion - See erosion.

sheet erosion - See erosion.

slope aspect or exposition - The direction of slope 

slope steepness – The inclination of a slope 

SLOPE

back slope - The hill slope position that forms the steepest, and generally linear, middle portion of the slope. In profile, back slopes are bounded by a convex shoulder above and concave foot slope below.
foot slope - The hill slope position that forms the inner, gently inclined surface at the base of a slope. In profile, foot slope s are commonly concave and are situated between back slope and a toeslope.

nose slope - The projecting end of an interfluve , where contour lines connecting the opposing side slopes form a convex curves around the projecting end and lines perpendicular to the contours diverge downward. Overland flow of water is divergent.

shoulder - The hill slope position that forms the uppermost inclined surface near the top of a slope. If present, it comprises the transition zone from back slope to summit. This position is dominantly convex in profile and erosional in origin.

toe slope - The hill slope position that forms a gently inclined surface at the base of a slope. Toeslopes in profile are commonly gentle and linear.

soil detachment - The removal of transportable fragments of soil material from a soil mass by an erosive agent (rain, flowing water, wind)

SOIL MAP

soil map - A map showing the distribution of soils or other soil map units in relation to the prominent physical and cultural features of the earth's surface. The following kinds of soil maps are recognised: soil map, detailed - A soil map on which the boundaries are shown between all soils that are significant to potential use as field management systems. The scale of the map will depend upon the purpose to be served, the intensity of land use, the pattern of soils, and the scale of the other cartographic materials available.

 - detailed reconnaissance - A reconnaissance map on which some areas or features are shown in greater detail than usual, or than others.

 - generalised - A small-scale soil map which shows the general distribution of soils within a large area and thus in less detail than on a detailed soil map. Generalised soil maps may vary from soil association maps of a county, on a scale of 1 cm = 633 m, to maps of larger regions showing associations dominated by one or more great soil groups.

 - reconnaissance - A map showing the distribution of soils over a large area as determined by traversing the area at intervals varying from about 1000 m to several kilometres. The units shown are soil associations. Such a map is usually made only for exploratory purposes to outline areas of soil suitable for more intensive development. The scale is usually much smaller than for detailed soil maps.

· schematic - A soil map compiled from scant knowledge of the soils of new and undeveloped regions by the application of available information about the soil-formation factors of the area. Usually on a small scale ( 1:1 000 000 or smaller).

soil compaction - Increasing the soil bulk density, and concomitantly decreasing the soil porosity, by the application of mechanical forces to the soil.

soil hydrophobicity - The tendency for a soil particle or soil mass to resist hydration, usually quantified using the water drop penetration time test.

soil piping or tunneling - Accelerated erosion which results in subterranean voids and tunnels. 

soil roughness - The degree of uneveness of the soil surface, related to surface depression storage and resistance to splash and overland flow (B)

soil structure - The combination or arrangement of primary soil particles into secondary units or peds. The secondary units are characterised on the basis of size, shape, and grade (degree of distinctness).

soil water 

-
hydraulic conductivity - The proportionality factor in Darcy's law as applied to the viscous flow of water in soil, i.e., the flux of water per unit gradient of hydraulic potential. If conditions require that the viscosity of the fluid be divorced from the conductivity of the medium, it is convenient to define the permeability (intrinsic permeability has been used in some publications) of the soil as the conductivity divided by the fluidity of the fluid. For the purpose of solving the partial differential equation of the non steady-state flow in unsaturated soil it is often convenient to introduce a variable termed the soil water diffusivity.
spatial variability - The variation in soil properties (i) laterally across the landscape, or (ii) vertically downward through the soil. splash erosion - See erosion, splash erosion.

subsurface flow - Water flow through the soil , usually close to and approximately parallel to the land surface.
surface sealing - The deposition by water, orientation and/or packing of a thin layer of fine soil particles on the immediate surface of the soil, greatly reducing its water permeability.

thalwege, pathway – Preferred runoff and erosion path which recognised by land surface morphology (see linear erosion)

through fall - That portion of precipitation that falls through or drips off of a plant canopy.

tile drain - Concrete, ceramic, plastic etc. pipe, or related structure, placed at suitable depths and spacings in the soil or subsoil to enhance and/or accelerate drainage of water from the soil profile.

tillage erosion - See erosion, tillage erosion.

TILLAGE

 - clean tillage (clean culture, clean cultivation) - A process of ploughing and cultivation which incorporates all residues and prevents growth of all vegetation except the particular crop desired during the growing season.

 - combined tillage operations - The simultaneous operation of two or more different types of tillage tools (on the same implement frame) or implements (subsoiler-lister, lister planter, or plough planter) to simplify control or reduce the number of trips over the field.

 - conservation tillage - Any tillage sequence, the object of which is to minimise or reduce loss of soil and water; operationally, a tillage or tillage and planting combination which leaves a 30% or greater cover of crop residue on the surface.

 - contour tillage - Performing the tillage operations and planting on the contour within a given tolerance.

 - controlled traffic - A farming system, including tillage in which the wheel tracks of all operations are confined to fixed paths so that recompaction of soil by traffic (traction or transport) does not occur outside the selected paths.

 - conventional tillage - Primary and secondary tillage operations normally performed in preparing a seedbed and/or cultivating for a given crop grown in a given geographical area, usually resulting in <30% cover of crop residues remaining on the surface after completion of the tillage sequence.

 - crop residue management - Disposition of stubble, stalks, and other crop residues by tillage operations. (i) To remove residues from the soil surface (burying); (ii) To anchor residues partially in the surface soil while leaving the residues partially exposed at the surface (mulch tillage); (iii) To leave residues entirely at the soil surface intact or cut into smaller pieces. (Residues may be removed by non tillage methods, i.e., harvesting, burning, grazing, etc.)

 - crop residue management system - The operation and management of crop land to maintain stubble, stalks, and other crop residue on the surface to prevent wind and water erosion, to conserve water, and to decrease evaporation.

 - land forming - Tillage operations which move soil to create desired soil configurations. Forming may be done on a large scale such as gully filling or terracing, or on a small scale such as contouring, ridging, or bedding.

 - land planing - A tillage operation which redistributes small quantities of soil across the soil surface to provide a more nearly level or uniformly sloped surface.

 - loosening - Decreasing soil bulk density and increasing porosity due to the application of mechanical forces to the soil via tillage.

 - minimum tillage - The minimum use of primary and/or secondary tillage necessary for meeting crop production requirements under the existing soil and climatic conditions, usually resulting in fewer tillage operations than for conventional tillage.

 - mulch - (i) Any material such as straw, sawdust, leaves, plastic film, loose soil, etc., that is spread or formed upon the surface of the soil to protect the soil and/or plant roots from the effects of raindrops, soil crusting, freezing, evaporation, etc. (ii) To apply mulch to the soil surface.

 - mulch farming - A system of tillage and planting operations which maintains a substantial amount of plant residues or other mulch on the soil surface.

 - mulch tillage - Tillage or preparation of the soil in such a way that plant residues or other materials are left to cover the surface; also, mulch farming, trash farming, stubble mulch tillage, plough less farming; operationally, a full-width tillage or tillage and planting combination that leaves >30% of the surface covered with crop residue.

- no-tillage (zero tillage) system - A procedure whereby a crop is planted directly into the soil with no primary or secondary tillage since harvest of the previous crop; usually a special planter is necessary to prepare a narrow, shallow seedbed immediately surrounding the seed being planted. No-till is sometimes practised in combination with subsoiling to facilitate seeding and early root growth, whereby the surface residue is left virtually undisturbed except for a small slot in the path of the subsoil shank.

 - stubble mulch - The stubble of crops or crop residues left essentially in place on the land as a surface cover before and during the preparation of the seedbed and at least partly during the growing of a succeeding crop.

 - stubble mulch tillage - See tillage, mulch tillage; tillage, plough less farming.

tile drain - Concrete, ceramic, plastic etc. pipe, or related structure, placed at suitable depths and spacings in the soil or subsoil to enhance and/or accelerate drainage of water from the soil profile.

transport capacity - The ability of runoff to carry soil materials from one point to another

tunnel erosion

underground runoff (seepage) - Water that seeps toward stream channels after infiltration into the ground.

unsaturated flow - The movement of water in soil in which the pores are not filled to capacity with water.

vadose or unsaturated zone - The aerated region of soil above the permanent water table. 

vapour flow - The gaseous flow of water vapour in soils from a moist or warm zone of higher potential to a drier or colder zone of lower potential.

water repellent soil - See soil hydrophobicity, water drop penetration time.
water table - The upper surface of ground water or that level in the ground where the water is at atmospheric pressure.

