FUNDAMENTALS OF SOIL SCIENCE

19. SOIL AND LAND USE: EROSION
A. BASICS OF SOIL EROSION

· Soil erosion includes:

· Detachment.

· Transport.

· Deposition.

· Displacement involves application of energy on soils.

· Transport may be by the erosion’s agents:

· Water.

· Wind.

· Ice.

· Five types of water erosion are:

· Raindrop/splash.

· Sheet.

· Rill.

· Gully/channel.

· Streambank.

· Two other types are:

· Geologic, natural process.

· Accelerated, human activity.

b. universal soil loss equation

Water erosion equation.

A = R * K * LS * C * P
For some time interval (small storm, big storm, month, season, year).

A = soil loss in tons/acre

R = rainfall energy detaches and transports particles series of rainfall events occurring in a region or location.
K = soil properties determine detachment and transport it is best if water infiltrates and does not run off surface.

L = length of slope sheding water and transporting particles.

S = slope steepness determining velocity of surface runoff.

C = coverage factor, material that protects soil surface also called crop factor.

P = practices that promote or prevent erosion.

c. control of water erosion

· Increase crop tillage residues.

· Maintain forest floor cover.

· Use cropping systems with more cover.

· Erosion control structures:

· Contouring.

· Terraces.

· Dispersion channels.

d. wind erosion equation and factors

E = I * K * C * L * V
E = soil loss tons/acre.

I = soil erodibility.

K = soil roughness.

C = climatic factor.

L = length of field.

V = vegetation cover.

e. control of wind erosion

· Basic principles:

· Reduce velocity.

· Remove abrasive saltating grains.

· Increase soil resistance.
· Till perpendicular to wind:

· Ridges.

· Conservation tillage.

· Cover crops.

· Windbreaks.

· Irrigate dry soils.

f. US rectangular survey system
Metes and bounds

Land in the 13 original colonies plus Maine, Texas, Hawaii, Vermont, West Virginia, Kentucky, Tennessee, and land settled prior to 1785 were surveyed using the Metes and Bounds system.

Ownership boundaries in this system are described by their distance from prominent landmarks.
As time passed, many of the prominent landmarks changed locations, as would happen along the course of a river or disappear as happened to many large trees or rocks.
Rectangular survey

The original idea for this rectangular survey system came from Thomas Jefferson.
Practically all the land descriptions in Michigan are referenced to the Principal Meridian (vertical line) and the Base Line (horizontal line).
The initial north-south line in the United States Rectangular Survey System is called a Principal Meridian.
Lines at 6 mile intervals, parallel to the Principal Meridian were established east and west of the Principal Meridian.
These lines are referred to as Range lines or more commonly, Ranges.
Base line

The east-west line that is needed to define a location is called the Base Line (horizontal line).
Lines at 6 mile intervals, parallel to the Base Line were established north and south of the Base Line.
These lines are referred to as Township lines or more commonly, Towns.
The point where a Principal Meridian and a Base Line intersect is called the Initial Point.

Congressional townships

The area included by the intersection of a Township line and Range line is called a Congressional Township.
A Congressional Township contains 36 square miles of land, while a civil township may include a fraction of or more than 1 congressional township.

The horizontal row of squares, north and south of the Base Line are called Towns. The first row north of the Base Line is Town 1 North (written as T1N).
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The first row south of the Base Line is Town 1 South (written as T1S).
The first column of squares east of the Principal Meridian is Range 1 East (written as R1E).
The first vertical row west of the Principal Meridian is Range 1 West (written as R1W).
Sections

Townships are further subdivided into 36 sections, each section being 1 square mile.
Sections are numbered within each Township, starting in the north-east corner and proceeding in a serpentine fashion to the south-east corner of the township.
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Survey corrections

To solve this problem, range lines parallel to the Principal Meridian were corrected to 6 mile distances at 24 mile intervals from the base line.
On the average, the north side of a township is about 47.5 feet shorter than the south side.
The north and west tiers of sections 1 through 6 and 7, 18, 19, 30, and 31 of a congressional township were used by the surveyors for correction purposes.
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Legal land description

When writing a legal land description, remember that the smallest unit is written first. In this diagram, the highlighted area would have the legal land description:

NW 1/4, NE 1/4, SW 1/4, Section 10, T3N, R7E
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Sample descriptions
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 The Legal Land description of this area is:

NW 1/4, NW 1/4, Section 6, T2S, R5E

and it represents 40 acres.
[image: image6.png]T l————— RIW— |

iSection
31




The Legal Land description of this area is:

SE 1/4, SW 1/4, NE 1/4, Section 31, T9N, R1W

and it represents 10 acres.
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