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SOIL & WATER

J Two basic natural resources that must be conserved/utilised judiciously

J Efficient utilisation is a must for meeting the food, fiber and shelter needs
of growing population

J These resources are becoming extremely competitive dye to increasing
population, not only in India, but all over the world
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Soil & Water Conservation

It I1s similar to conservation of energy,

momentum & mass It Is applied for
conservingthe soil and water againstseveral
atmosphericagentssuchaswater & wind.

Themost fundamental& dominatingproblem
whichtackledby this subjectis SoilErosion
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History of Soll Erosion

TheW S NP &akdas defivedfrom latin word ¥rodereChaving
meaningisto excavate

Where-ever man has cultivated slopingland, there has been
soll erosionto somedegree The history of soil erosionis an
Integral part of the history of agriculture Soil erosion has
been responsiblefor the fall of variousancient civilizations
Theremovalof the forestincreasedhe number& intensity of
floods Asthe water flow down the barren slopes,it carries
the soil. In Indiathe Mohenjo-Daro and Harappacivilizations
becameextinct becauseof neglectof their lands Riverslike
the Sarasvatihave disappeared,as their watershed & river
basinswere exploited Alongmostriversin India, soil erosion
has led to the formation of a vast network of fissuresand
gullies
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Methodsto control surfacerunoff andthereby
prevent erosionhave been practicedin India

Longlines of bunds made of stonesor earth

are a familiar feature in the rolling terrains
below a long range of hills like the Eastern
region of westernghats Individualfarmersall

over country have constructed small bunds
aroundtheir fieldsto retain water.
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Def- Soll Erosion It is the detachment, transportation
anddepositionof soilmaterialfrom one placeto another
through the action of wind, water in motion or by the
beatingactionof the rain drops

Soilerosionis three phasephenomenai.e. detachment,
transportation& depositionof soil particles

Thetop 30 cm of soil supportsall humanand animallife.
Thisthin layeris largelyresponsiblefor both the physical
supportandthe nutrition of plant growth.
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SOIL EROSION

v" Detachment and transportation of soil particles from one place to another
due to action of rain, wind, and water in motion

v" Rain, Flowing water and wind act as the agents of erosion
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SOILEROSION
1. Soilerosion

2. Sollerosion- three phasephenomena(Detachment,
Transportation By wind, H,O and gravity &
Deposition)

3. Actionof wind andwater

4. Twoforms of energy
PotentialenergyPE=mgh
Kineticenergy=2mv?

5. Factors affecting soll erosion

Rainfall, Runoff, Wind, Soll, Slope, Plant cover &
Temperature

4/8/2020 DBCA, SULCORNA



EFFECTS OF SOIL EROSION

v In India, 45% (147 M ha) of total

NBSS & LUP Estimates (1985-1995)

geographical area (328 M ha), is 1ype of L Anc degracetion Area (m ha)
affected by water and wind erosion | o eTo%On 93.68
Wind erosion 9.48
Water logging 14.30
Salinity/alkalinity 5.95
Soil acidity 16.03
Complex problems 7.38
Total degraded 146.82

NBSS & LUP (2004)

National Bureau of Soil Science & Land Use Planning
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CAUSES OF SOIL EROSION

U Destruction of natural protective cover

® |ndiscriminate cutting down of trees

* Loss of canopy cover — no interception, no dissipation
of kinetic energy, higher vulnerability to erosion

® Qvergrazing of the vegetative cover

* Exposed land surface, higher vulnerability to erosion

® Forest fire

* Loss of canopy cover as well as vegetative cover
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CAUSES OF SOIL EROSION
U Improper land use

= Barren land subject to the action of rain and wind

* No protective cover on the surface - higher
vulnerability to erosion

* |mproper cultivation or cropping pattern

* Exposed land surface lead to higher erosion

® Cultivation along the land slope

= Water flow along the slope - higher erosive capacity
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Problems caused by erosion

1) Damageto seacoast& formation of sanddunes Coastalsoil erosionin
rainy season,

Soilerosionin arid and semiarid regiondueto wind ¢Soilis detacheddue
to wind current and deposited at other place & forms irregular shape
knownassanddunes(Major affectedstate-Rajasthan)

2) Diseas& publichealthhazards Pollutionof water in monsoonseason

3) Money expenditure on purification work- Purification of water require
sophisticatecequipments Henceextramoneyis required

4) Silting of irrigation channels& reservoir Sedimentform watershedarea
transported & deposited in channelsand reservoirs Which reduces
effectivecapacityof channels

5) Siltingof rivers Siltingprocesssameasirrigation channelsdisease& public
health hazards by polluting the water. Depth of river reduces and
problemto portso carryships

6) Irrigation & water loggingproblem: If irrigation water is lesg it will affect
the cultivation Also excesswater creates problem of water logging,
salinityg It alsoaffectscultivation
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Types of Erosion

Erosionmaybe broadlyclassifiednto two groups:
(a) Geologicakrosion
(b) Acceleratecerosion

(a) Def Geologicalerosion - It sometimesreferred to as natural or
normal erosion represents erosion without influence of human
being
It takes place as a result of the action of water, wind, gravity and
glaciers Geologicakrosionis due to geologicprocessesn landin
natural environment Therate of erosionis so low that the loss of
soll is compensatedor by the formation of new soil under natural
weatheringprocesses Geologicalkerosion may be consideredas a
part of the natural soil forming processes It resultsformation and
distribution of soilsover the surfaceof the earth. Geologicerosion
IS a longtime eroding process Developmentof stream, channels,
valleysetc. areresultsof geologicerosion
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TYPES OF SOIL EROSION

v" Geological Erosion
= Also referred to as “normal” or “natural” erosion

* |tisa “natural” process responsible for the formation of and
the loss of soil simultaneously

= Relatively slow, continuous process that often goes unnoticed

2
= Responsible for the formation of topographical features such
as stream channels, valleys, etc.
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EXAMPLES OF GEOLOGICAL EROSION

Grand Canyon, Arizona, USA

* One of the geologic
wonders of the world

* Formed by the
entrenchment of the
Colorado River

* The Grand Canyon displays
rock from about 200
million to 2 billion years
old
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EXAMPLES OF GEOLOGICAL EROSION

Marble Rocks, Jabalpur, India

* The Marble Rocks are a gorge on the
Narmada River

* The river narrows to a width of 10
meters and carves through a large
area of white marble, creating a
beautiful gorge of about 3 km in
length
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(b) Accelerated erosion (Abnormal erosion)- It Is In
excessof geologicerosion |t Is activated by those
naturaland mansactivities

Def- Theremovalof surfacesoll takesplaceat a much
faster rate than it can be built up by the solil forming
processes

Thiserosionis due to artificial causesor acts of man.
Erosionon cultivatedlandis of acceleratedype.

The term soil erosion or simply erosion means
acceleratecerosion
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v" Accelerated Erosion
v" Also referred to as anthropogenic or man-induced erosion
v It is activated by human activities that bring changes in
natural cover and soil conditions
v" Soil removal is much faster than the natural soil formation
process
= Leads to serious environmental damages

4/8/2020 DBCA, SULCORNA



TYPES OF SOIL EROSION

v" Accelerated Erosion
- Water Erosion
=Raindrop splash erosion
* Sheet erosion
* Rill erosion
* Gully erosion
= Stream bank erosion

«J Wind Erosion
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Mechanicsof water erosion

1) Hydraulicaction: Theforce exertedby the air in the
voids

1) Abrasion Shearforce of waterto scourthe soll

) Attrition : Mechanicabreakdownof loads

IvV) Solution ChemicahctionbetweensoilandH,O
V) Transportation Dependson velocity/ type of load

vi) Deposition Wheneverthe velocityis lower than the
carryingcapacitythen the loadswill be depositedon
the bed of the water course
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(A) Water Erosion:- It isthe removalof soilfrom the exposedsurface
of land by the impact of raindropsand running water including
runoff from rainfall, melted snowé& ice.

(1) RaindropErosion:-

Def .- Raindroperosionor splasherosionresultsfrom the soil splash
causedby the impactof fallingraindrops

Factorsaffectingraindroperosionare:

(a) Climate- largelyrainfallandtemperature

(b) Solil- its inherentresistancedo dispersionandits infiltration rate
(c) Topography steepnessandlengthof slopeand

(d) Plantcoverc either livingor the residue
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If rain drop strikes on land covered with thick blanket of
vegetation the drop breaks, but if it strikes bare soil
considerablesplashingoccurs The falling raindrops break
down soil aggregatesand detach soll particlesfrom the soill
mass Raindropsplashgraduallyremovesthe fine materials
from the soil and |leavesthe less fertile sandsand gravel
behind

The impact of raindrops per unit areais determined by the
number and sizeof the drops, and the velocity of the drops
Largedrops may increasethe sedimentcarrying capacityas
muchasl12times.

It has been observedthat a singleraindrop may splashwet

soil as much as 60 cm high and 150 cm away from the spot

The factor affecting the direction and distanceof soil splash
arewind, landslope,soilsurfaceconditions
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v" Raindrop Splash Erosion

* The first stage of the erosion process
* the primary cause of soil detachment and
soil disintegration
* Raindrop impact on bare soil causes splash
= impact breaks up soil aggregates and as a result
individual soil particles are ‘splashed’
* Loosens the top soil making it vulnerable to soil erosion

* the loose soil particles clog the soil pores and
result in reduced infiltration and increased runoff
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(2) SheetErosion:-

Detf:- Sheeterosionisthe removalof a fairly uniform layerof soil
from the land surfaceby the actionof rainfall and runoff.

In sheeterosionsoilis removedfrom the surfacein a thin layeror
sheet of relatively uniform thickness This type of erosion is
extremely harmful to the land. It is commonon landshavinga
gentleslope It resultsin the uniform & & {1 A Yoff th¢’ GANE |
of the top soil with everyhard rain. Areaswhere loose,shallow
top soil overlies light subsoil are most susceptibleto sheet
erosion

Movementof soll by raindropsplashis the primary causeof sheet
erosion Raindrops causethe soil particlesto be detachedand
the increasedsedimentreducesthe infiltration rate by sealingthe
soll pores Asthe water passesover a smooth slope, it flows
alongin a sheetof more or lessuniform depth. Sheeterosionhas
damagednillionsof hectarsof slopinglandthroughoutindia
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SHEET EROSION

= Sheet erosion is the uniform removal of soil in
thin layers during the overland flow process
= Qverland flow begins once the infiltration
capacity is satisfied ~—
» Results in loss of the most fertile soil !
particles that contain most of the available
nutrients and organic matter in the soil
* |t typically occurs gradually and goes unnoticed
until most of the productive topsoil has been
lost
= Qvergrazed and cultivated soils are most
vulnerable to the sheet erosion
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(3) Rill Erosion-

Def:- It is the removal of soil by running water with the
formation of a seriesof smallshallowbranchingchannels

Thereis no sharpline of demarcationwhere sheeterosion
ends and rill erosion begins RIll erosionis more readily
apparentthan sheeterosion Rillsdevelopwhenthere is a
concentrationof runoff water. If rill erosionis neglectedit
growsinto largegullies Rillerosionis more seriousin soils
having loose shallow top soll. It may be regarded as a
transition stage between sheet erosion and gully erosion
RI:”SOf smalldepth canbe smoothedout by ordinary farm
tillage.
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RII.I. EROSION

If the overland flow process continues, its
erosive action results in the formation of
shallow channels, know as “rills”

The removal of soil by concentrated water

running through rills is “Rill erosion”

* |t is common in bare agricultural land,
overgrazed land, and in freshly cultivated
soil

The rills can usually be removed with primary

tillage implements

Rill erosion is the intermediate stage between
sheet erosion and gully erosion
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4) Gully Erosion-

Def:- It is the removal of soil by excessiveconcentrationof
running water, resultingin the formation of channelsranging
In sizefrom 30cmto 10 m or more.

Gully erosion is an _advancedstage of rill erosion Any
concentration of surface runoff is a potential source of
gullying A cattle paths, cart tracks, dead furrows, tillage
furrows favour concentrationof runoff water. Unattendedrills
get deepenedandwidenedeveryyearandbeginto attain the
form of gullies Duringeveryrain, the rainwaterrushesdown
thesequllies.increasingheir width, depth andlength.

Within a few yearsan entire landscapemay be filled with a
network of gullies Gully erosionis more spectacularthan
other types of erosion A gully is too large to be filled by
normaltillage practices Aravineisadeepnarrowgorge Itis
largerthan a gully.
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GULLY EROSION

If rills are not destroyed and the detachment
continues, then these become wider and deeper
This results in the formation of Gullies

These cannot be smoothened out by normal
cultivation

Advance & last stage of erosion
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5) Steam Bank Erosion
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