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Examples of Methods of Controlling
Wind Erosion (Soil Blowing) Under
Center Pivot Irrigation Systems With
And Without Windbreaks

Wind erosion (soil blowing) can be a
serious problem under center pivot and
other types of overhead irrigation
systems. In those situations where
crops do not produce adequate crop
residues to keep soil losses to wind
and water erOf}on within soil loss
tolerances (T)~ or where the residues
are inadequate to protect young seed-
lings or sensitive crops, opportunities
exist to design unique wind erosion
control systems. This technical note
was developed to present ideas and to
stimulate the user into using a systems
approach to solving wind erosion (soil
blowing) problems on wind erosion
prone soils under overhead irrigation
systems. Although many examples are
given, they do not represent all the
alternatives that could be developed.

It is of the utmost importance in the
design of wind erosion control systems
to consider all the practices that can
be used to control wind erosion.
Different crops and different farming
practices dictate the need to tailor
wind erosion control systems to the
specific needs of the individual land
user.

Each soil has some degree of inherent
resistance to erosion. This built-in
erosion retardance is further enhanced
by management variables which affect
conditions at the ground surface-
surface residue and tillage induced
surface roughness. The interaction of
these three retarding effects is
referred to in this paper as surface
resistance.

l/(T)--Sozi_l loss tolerance is defined
as the maximum level of soil erosion
that will permit a high level of crop
productivity to be sustained economi-
cally and indefinitely.

‘Surface resistance inhibits saltation

and the resulting avalanching effect
of soil movement along the ground
surface. Soil movement is reduced,
and the distance over which soil
movement is contained within selected
tolerances is extended. Thus, some
distance is adequately protected by
surface resistance without need for
additional conservation measures.

Other practices add support to the
effect of surface resistance in one of
two ways:

1. Barrier effects which reduce wind
velocity near the ground surface
downwind of the barrier. Barriers may
be trees, shrubs, perennial grasses,
annual crops, or combinations of
these. Tree or shrub windbreaks
protect relatively wide field areas at
mature height. Perennial grass barriers
become effective more quickly but
protect less distance downwind.
Annual crop barriers are temporary,
requiring reestablishment each year.
and are generally less effective.

2. Field layouts which reduce the
erosion-susceptible distance downwind
from a stable point. Conventional
stripcropping or narrow buffer strips
are used to create strips protected by
cover alternating with erosive strips.
The protected strips interrupt saltation
and create additional stable edges.
The distance protected downwind is
determined by the surface resistance
interactions.

The following figures illustrate how a
variety of wind erosion control prac-
tices can be used to control wind
erosion problems under center pivot
systems. In some cases the practices
will be used alone and in other cases,
they will be used with other practices.
The following field information will
apply to figures 1, 2, 3, and 4.



Field Size - 2,640 ft{?iameter
- approx. 126 acres—
86 (sandy loam)
0.8
40
0 1bs/Ac
aximum Allowable Annual Eﬁpses to
Wind Erosion~--4 T/Ac/Yr=

I
K
c
A
M

The "Quick Reference Chart for the
Design of Windbreaks, Vegetative
Barriers, or Buffer Strips for south-
central Kansas'" attached to this
technical note was used for determining
spacing intervals for all figures.

Since adequate residues (approximately
1,250 1bs/Ac are needed) are not
available to the landowner, it becomes
obvious that something must be done or
the potential losses to wind erosiomn
(soil blowing) will exceed acceptable
limits. In this case there is a

4 T/Ac/Yr 1limit. Without adequate
residues, the best way to control wind
erosion is to find some means to
divide the field into smaller subfields.
%;No end gun.

='T-Abbreviation for Ton or Tons. It
should not be confused with soil loss
tolerance (T) which represents the
maximum annual level of so0il erosion
loss that is recommended for a given
soil. Soil loss tolerance (T) is a
combination of wind and water erosion
losses.,



One way, illustrated in figure 1, is
to use 4&4-foot-high annual crop or
perennial grass barriers spaced at
intervals determined through the use
of the wind erosion equation. The
Quick Reference Chart for the Design
of Windbreaks, Vegetative Barriers, or
Buffer Strips attached to this technical
note was developed by using the wind
erosion equation. Using the Quick
Reference Chart for an I = 86, K = 0.8,
C = 40, we can determine the spacing
interval required to keep soil losses
below the 4 T/Ac/Yr maximum limit.
The chart shows that for a V = 0 (crop
residue during critical period) and
barrier height of 4 feet, the spacing
interval between barriers is 99 feet.
The spacing interval including the
width of the barrier is 99 feet
+ 3.5 feet or approximately 103 feet.
Starting on the windward edge of the
field, the first barrier should be
placed approximately 62 feet from the
edge. This distance is essentially
the width of field that would be
considered adequately protected (to
within the maximum &4 T/Ac/Yr soil
loss) by surface resistance. In this
case no residues would be present to
interact with the other factors that
determine surface resistance. Using
the chart with a barrier height of O,
V=0 and a maximum soil loss of

4 T/Ac/Yr, we obtain the field width
of 62 foot. After placing the first
barrier at 62 feet, all other barriers
should be placed at approximately
103 feet. Dividing 2,518 (2,640-62)
by 103 indicates that 25 barriers
would be needed to provide protection
to the entire field.



In many areas it may be difficult
to establish and mointain barriers
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on leading edge of field. Consideration

windbreak or perennial gross barrier
near the perimater of the field on
the windward side:

should be given to planting a tree 'g

I ——

Spacing interval for 4’ high

Fleld Information e rerm s e memeame s oo san manenen et .. S peons. barriers
99 plus 3.5 of barrier width
I = 886 or approximately 103
K= 0.8
C= 40

V= 0 Ibs/ac .
Maximum potential soil loss (Wind only) 4T/Ac/Yr

Figure 1. 4 ft. annual crop or perennial grass barriers.



There are many ways to divide a larger
field into smaller subfields that are
adequately protected. Figure 2 illus-
trates how buffer strips could be used
to protect the field. Buffer strips
are vegetative barriers, less than

2 feet in height, that can be used to
stop the wind erosion process. Alfalfa,
other hay crops, and grain sorghum
stubble would be examples of buffer
strips. To be effective, all hay
crops must have enough regrowth (alive
or dead) to stop the wind erosion
process and all grain crops must have
a substantial amount of stubble standing
at the critical times of the year.
The buffer strips should be a minimum
of approximately 12 feet in width.
Starting at the windward edge of the
field, there would be a 62-feet width
of field protected by surface resistance.
Since no credit is taken for barrier
height, this also becomes the spacing
interval between strips. Using the
Quick Reference Chart with a zero feet
barrier height, zero pounds of crop
residue, and a & T/Ac/Yr maximum
annual potential soil loss to wind
erosion, the spacing interval, including
the buffer strip, can be determined.
The total spacing interval is 62 feet
(width of field protected by surface
resistance) plus 20 feet (width of
buffer strip) or 82 feet. A total of
32 buffer strips (2,578 + 82) would be
required to protect the entire field.



EROSIVE
WiNDS

Spacing interval ls 62' between buffer
gtrips plus 20' width of buffer strip
or approximately az'
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Figure 2. Buffer strips (less than 2 ft. in height) 20 ft. wide.



In many instances the windward edge of
a field is subject to blowing soils
from adjacent areas. The blowing
soils can cause serious damage to
vegetative barriers and crops before
the wind erosion control practices in
the field can be fully effective.
Where this occurs and where high winds
are common during the irrigation
season, there are opportunities to use
tree windbreaks on the leading edge of
the field to control blowing soil and
improve the distribution of irrigation
water. Figure 3 illustrates the use
of a 40-foot-high field windbreak on
the windward edge of a field and
4-foot-high annual crop or perennial
grass barriers on the remainder of the
field. Since no residues are present,
the windbreaks and the wind barriers
are the essential components of the
wind erosion control system. At the
widest point, the windbreak and surface
resistance will protect approximately
434 feet of field. 8See Quick Reference
Chart for 40-foot-high windbreak
(barrier), zero pounds of residue and
maximum soil loss of 4 T/Ac/Yr. Since
4-foot barriers will be used on the
remainder of the field, a spacing
interval of 99 feet (width of field
protected by surface resistance--
62 feet plus width of field protected
by barriers--37 feet) plus 3.5 feet
(width of barrier) or 103 feet will be
used (see Quick Reference Chart).
Approximately 22 barriers (2,206 + 103)
will be needed to protect the remainder
of the field.
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V= 0 Ibs/ac
Maximum potential soll loss (Wind only) 4T/Ac/Yr

Figure 3. 40 ft. windbreak and 4 ft. annual crop or perennial grass barriers.
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The use of woody plants beneath the
overhead lateral pipe of the systems
will be limited to those woody plants
that will not significantly exceed the
height to the pipe or those woody
plants that can be maintained at an
acceptable height through shearing.
Generally, this will limit the height
of woody plants to 9 to 13 feet in
total height. Figure 4 illustrates a
wind erosion control system which uses
10-foot-high shrub windbreaks and
4-foot-high perennial grass barriers
to provide an adequate degree of
protection to the field. Although it
may not be needed, it is suggested
that a strip of perennial grass in the
form of a barrier or a shrub or tree
windbreak be placed at the windward
margin of the field to protect the
field from soil blowing on adjacent
areas. Although the arrangement of
shrub rows and grass barriers can vary
within the field, the spacing total
interval for grass barriers will be
approximately 103 feet (99 feet

+ 3.5 feet) apart and the spacing
interval for the 10-foot-high, 6-foot-
wide shrub windbreaks would be approxi-
mately 161 feet (155 feet + 6 foot).
They can be used in any combination or
sequence. In the illustration, beginning
at the windward edge of the field, two
perennial grass barriers are planted
at 103 feet intervals. These are
followed by a shrub windbreak, which
protects 161 feet (includes distance
of 62 feet protected by surface
resistance.
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Nofe:
Any combination of barriers
and shrub windbreaks may be
used if they are planted at

the proper interval.

If areas adjacent to field are unstable
a 4' high persanial grass barrier or
shrub windbreok is suggested

W perennial grass barrier, 4' high and 3.5'wide—\‘

arm rmenm mben b i 4 4 e o bl bt 2 8 8 . ————
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Spacing interval (in Southward direction) between shrub windbreak and j
]

perennial gross barrler is I55' plus 6' width of shrub windbreak or approx. |6l

N4

Spacing Interval for 4' high
perennial grass barriers is

Fleld Information :

1 = 86 99' plus 3.5' of barrier width
or approximately 103'

K= 0.8

C= 40

V= 0 Ibs/ac
Maximum potentlal soll loss (Wind only) 4T/Ac/Yr

Figure 4. 10 ft. shrub windbreaks and 4 ft. annual crop or perennial grass
barriers.
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By adding residues to a given wind
erosion control system, we widen the
portion of a given field that is
protected by surface resistance.
This, in turn, widens the spacing
intervals between buffer strips,
barriers, and windbreaks. Less area
of a given field is devoted to these
practices but the degree of protection
is the same.

For figures 5, 6, 7, and 8, the following
fleld 1nformat10n w1ll apply I = 86,

= 0.8, C = 40, and V = 1,000 lbs/Ac.
The introductlon of the 1 ,000 1bs of
residue per acre dramatically changes
the spacing intervals between buffer
strips, barriers, and windbreaks. In
figure 5, the availability of the
1,000 1bs of residue results in the
need for only two 4-foot-high annual
crop or perennial grass barriers to
protect the entire field. However,
consideration should be given to
providing for a windbreak or perennial
grass barrier on the windward edge of
the field, if blowing soil could be a
problem on areas adjacent to the
center pivot area. Using the Quick
Reference Chart, it is easy to determine
that the spacing interval between the
barriers should be approximately
974 feet (970 feet + 3.5 feet).
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If areas adjacent to field are unstable
a &' high perennial grass barrier or
shrub windbreak is suggestied.

I Cm——

4 high annual crop or
/perenniul grass barrier

Spacing interval for 4’ high
/perennial grass barriers is
970" plus 3.5' of barrier widih
or approximately 974’

974’

Field Information :

1 = 86

K= 0.8

C = 40

V = 1,000 Ibs/ac

Maximum potential soifl loss (Wind only) 4T/Ac/Yr

Figufe 5. 4 ft, annual crop or perennial grass barriers.
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Buffer strips less than 2 feet in
height are illustrated as providing
adequate wind erosion control protec-
tion in figure 6. The field factors
were the same as for figure 5. With
the 1,000 lbs/Ac of residue, two
buffer strips located at approximately
953 feet (933 feet + 20 feet) provide
adequate protection.
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933’

20" wide buffer strip
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| ~Spacing interval Is 933" plus
20' wide buffer strip or
approximately 953

953"
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Fleld Information :

I =288

K= 0.8

C = 40

V = 1,000 Ibs/ac

Maximum potential soll loss (Wind onty) 4T/Ac/Yr

Figure 6. Buffer strips (less than 2 ft. in height) 20 ft. wide.
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For fields needing a high degree of
protection, the wind erosion control
system in figure 7, V = 1,000 lbs/Ac,
K = 0.8, with a 40-foot-high windbreak
on the windward edge and two 4-foot-high
annual crop or perennial grass barriers,
is a realistic solution to soil blowing
problems. The maximum width of field
protected by the 40-foot-high windbreak
and 1,000 1lbs of residue is 1,305 feet
(372-feet windbreak, plus 933-feet
surface resistance). This represents
approximately one-half the field. Two
4-foot-high annual crop or perennial
grass barriers spaced at approximately
974 feet (37-feet distance protected
by barrier, plus 3.5 feet width of
barrier, plus 933-feet distance pro-
tected by surface resistance) will
adequately protect the remainder of
the field.
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Spocing interval for 40 ft. high
windbreck. Distance is measured
from lallest row of iress in
windbreak,

4 high annugl crop or
perennial grass borrier\

— N

_/-Spucing interval for 4' high
perennial grass barriers is
970’ plus 3.5'of barrier width
or agpproximately 974’

974'

Fileld Information :

I = 86
K= 0.8
C = 40

V = 1,000 lbs/ac

Maximum potential soll loss (Wind only) 4T/Ac/Yr

Figure 7. 40 ft. windbreak and 4 ft. annual crop or perennial grass barriers.
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The 1,000 lbs/Ac of residue also
presents an excellent opportunity to
use shrub windbreaks under the irri-
gation system. Figure 8 illustrates
how two 10-foot-high shrub windbreaks
can be utilized in a wind erosion
contrel system. Since 1,000 1lbs of
residues and a K = 0.8 will provide
enough surface resistance to protect
933 feet of the windward side of the
field, the first windbreak will be
planted downwind at approximately this
distance. The spacing interval between
the first and second windbreak is
approximately 1,026 feet (93-feet
distance protected by windbreak, plus
933-feet surface resistance). An
additional 6 feet could be added to
the spacing interval (bringing it to
approximately 1,032 feet) to allow for
the width of field devoted to the
windbreak. However, since the width
of field protected by the second
windbreak and the width of field
protected by surface resistance was
more than enough to protect the field
downwind from the second windbreak,
the 6 feet was disregarded.



Fietd Information :

1 = 86
K= 0.8
C = 40

vV = 1,000 ibs/ac¢

Maximum potential soll

Figure 8,
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10 ft.

10' high and 6' wide
shrub windbreak

Spacing interval for 10' high
shrub windbreok is 1026
plus 8' of shrub width
or approximately 1032’

loss {Wind only) 4T/Ac/Yr

shrub windbreaks.

1 ———
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Soils with a loamy sand or sand texture
in all areas of the United States can
be subject to severe wind erosion
(soil blowing) problems, if they are
planted to annval crops. This is
especially true, where the crops
produce low amounts of crop residue,
or if the residues of high residue
producing crops are destroyed. Since
these soils are commonly planted to
vegetables, mellons, soybeans, dry
beans, peanuts, cottonm, and other low
residue producing crops, there is also
a severe hazard for plant damage or
crop degrading due to blowing soils.
Most of these plant species require
the design of wind erosion control
systems that allow for 1 T/Ac/Yr or
less annual potential soil losses to
wind erosion. Figures 9 through 15
illustrate what could be done to
protect soils with a2 loamy sand texture.

For figures 9 and 10, the following
field information will apply-I = 134,
K =1.0, C =40, and V = 0 lbs/Ac.
The maximum potential annual soil loss
to wind erosion is 4 T/Ac/Yr.

Annual crop or perennial grass barriers
can be used to effectively control the
wind erosion on loamy sand soils.
Figure 9 illustrates the use of 4-foot-
high annual crop or perennial grass
barriers. Using the Quick Reference
Chart to determine spacing intervals,
we can determine that the spacing
interval between barriers should be
approximately 41 feet (37-feet width
of field protected by barrier, plus
3.5-feet width of barrier). Without
adding residues into the wind erosion
control system, surface resistance
will not protect any width of field to
within the 4 T/Ac/Yr allowable annual
501l loss to wind erosion.

If the area adjacent to the irrigated
field is stable, there would be a need
to use approximately 64 annual crop or
perennial grass barriers which are
4 foot in height.
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Spacing interval for 4' high
perennial grass barriers is
37 'plus 3.5' of barrier width
= approximately 41,

Information :

I =134
K= 1.0
C = 40

V = 0 Ilbs/ac
Maximum potential soll loss (Wind only) 4T/Ac/Yr

Figure 9. 4 ft, annual crop or perennial grass barriers.
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The windward edges of fields with
loamy sand soil textures can be sub-
jected to soil blowing problems from
adjacent areas. When this occurs, the
vegetative barriers, crops, and residues
on the windward side of the field can
be severely damaged for some distance
into the field. It is important to
design wind erosion control systems
which adequately protect adjacent
areas or establish buffer strips,
barriers or windbreaks which will stop
the soil blowing at the field border.
Figure 10 illustrates the use of a
40-foot-high field windbreak to stop
all soil blowing before it reaches the
field. In addition, it will provide
adequate protection to approximately
372 feet of field (at its widest
point). All of this protection is
provided by the windbreak (see Quick
Reference Chart). The remainder of
the field would be protected by the
4-foot-high annual crop or perennial
grass barriers at spacing intervals of
approximately 41 feet (37 feet width
of field protected by barrier, plus
3.5-feet width of barrier). Approxi-
mately 56 barriers would be needed.
Shrub windbreaks could also be effec-
tively used on loamy sands and sands
in manner similar to those illustrated
in figure 4. Buffer strips could not
be effectively used without the addition
of residues into the wind erosion
control system.
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windbreak on windward side,protects
leading edge of field. Barriers and buffer
strips on leading edge are prone to domage 40" windbreak
from blowing soils adjacent to irrigated field./‘ik e e e HEHA **;:(.-
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Spacing interval
ffor 40 1. windbreak.
Distance is measured
from tallest row of trees
|n wmdbreuk

372'

Area protected by
40' windbreak—=_,
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) perennial grass barriers is T
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foominne  perimeter of plvoi Irngutuon system und eroswe winds are prlrnuraly from one dlrechon

Field Information :
I1 =134
K 1.0
C 40
V = 0 Ibs/ac

Maximum potential soll loss (Wind only) 4T/Ac/Yr

Figure 10, 40 ft. windbreak and 4 ft. annual crop or peremnial grass barriers,



24

On loamy sand and sandy soils, it is
very important to utilize all residues
in the most effective manner in the
design of wind erosion control systems.
Where high residue amounts are not
produced, serious consideration should
be given to utilizing cover crops.
Both the residues from field crops
and/or cover crops can be effective in
controlling soil ©blowing. Their
effective use can drastically reduce
the amount and number of other practices
needed. In figures 11 through 15, the
following field information applies:
I =134, K=1.0, C= 40, V= 1,000 1bs/
Ac and the maximum potential annual
soil loss to wind erosion is 4 T/Ac/Yr.

The wind erosion control system in
figure 11 utilizes a 40-foot-~high
field windbreak on the windward edge,
4-foot-high annual crop or perennial
grass barriers within the field and
1,000 1bs of residue on the surface.
The width of field protected by the
windbreak and width of field protected
by surface resistance adequately
protects approximately 434 feet (372 feet
protected by windbreak, plus 62 feet
protected by surface resistance) at
the widest point on the windward edge
of the field (see Quick Reference
Chart). The remainder of the field is
protected by approximately twenty-two
4-foot-high annual crop or perennial
grass barriers planted at 103 feet
intervals (99 feet + 3.5 feet).
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Field Information : o i .. ____§

.. Spacing interval for 4 high
perennial grass barriers 15
I =134 99' plus 3.5'of barrier width
or opproximately 103’
K=1.0

C 40

V = 1,000 Ilbs/ac

Maximum potential soll loss (Wind only) 4T/Ac/Yr

Figure 11. 40 ft. windbreak and 4 ft. annual crop or perennial grass barriers.,
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Shrub windbreaks and the 1,000 lbs/Ac
residue are the primary components of
the wind erosion control system illus-
trated in figure 12. The shrub wind-
breaks have an effective height of
10 feet and are approximately 6 feet
in width. Using the Quick Reference
Chart, the width of field protected by
the windbreak and surface resistance
is 155 feet. The spacing interval
between the windbreaks is approxi-
mately 161 feet (155 feet plus 6 feet).
The first shrub windbreak will be
located approximately 62 feet in from
the windward side of the field.
Sixteen 10-foot-high shrub windbreaks
would be needed to protect the entire
field. A design of this type would be
excellent for growing vegetables or
other high value crops.



Spocing Interval for shrub

windbreck is I55' plus 6’
width of shrub or
approximately 161’
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Maximum potential soll loss (Wind only) 4T/Ac/Yr

Figure 12.

10 ft.

shrub windbreaks.
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The availability of the 1,000 lbs/Ac
of residue makes it possible to utilize
buffer strips on loamy sands. Figure 13
shows 32 buffer strips, which are
20 feet wide, being used to adequately
protect the field. The Quick Reference
Chart shows that surface resistance
will protect a field width of 62 feet,
The 62 feet added to the 20-feet width
of the buffer strip is the total
spacing interval (approximately 82 feet).

NOTE: Buffer strips can be less than
20 feet in width but should generally
not be less than 12 feet in width.



29

EROSIVE
wiNnbs

Spacing interval Is 62' between buffer
strips plus 20" width of buffer strip
or approximately 82'

 SELL ITLL ettt de T TR D

D T S TP ey, SRR AR F ST T T LA RW I SETT R A A

o
w_i— o, & A T Tl AN (Y A L TS WP SN - X LTS Catm TR R T Y

[=] 1_ S REFR WTIAY VRIS R SO I L 3 DR PG ST L O Tl ST S 5 T A TS NI L Mot R FO
Ny
TP, P AR A ST TR TN “-:nw TR A SN Rl AV TN ¢ LT e A I A A ALRAL P
f Buffer strip—y
0 dialidy OB { PR 2™ AT FTR [ 0y o A SWE O AR TR O AR LT, S et BTt B DA TR M TR, L LT R e LR
FoAS BT § 5 Il LT S e A LT LR N AR TS A PV, T e AT LT WL YL T R, S e, KD R LB WL I TN

AT A A TR T AT 2 P DA DT T A, WTASEL M W L, TIPS PTG TY M FR Y TRAV. B VA SAYE A~ bl AT TRV FYe IS SO Fipe LTS J
A B 5 A B ST I T AP ] B LSS TETA T SEMSAE o™ BT g A A PP P O T 1o B SR M TR S o FRAARAST o 0 7 T
N TR AN T AN T 7Y T A o R AN T A T L IS, o DT o 0 N e Gt ¢ b R WL ASE S 2o TV ¢ U T K YOy S Gy’ T A

AL ML, T T WL T

SPSTLA Y 5 N T Y T mlhl T UL L T P T IR P AT S T 0% AT T HASO T D 8 B T oW AL DA e,

T ETENL TR TAEYS LA G B Mgt I, BT T

s Rkl RPN Spalh s S TR s bt ST MWL A T WP T, o b TR e A ATV el SR AR AT G T A Al i,
A T TR W L T ek oW i ALY Sy AR S DY MM S AL T T S S A RS AT A TS e T S UE o TR PR F DAL R L R Il
LIS T YA B A TP AT W T e € SEAL G £V P T e Y L ST LAY AP T B A Sty ) PR Tl G LTI L A VDS
T 8 I B I e T B 0 e ¢ 5V A A AP W e AT L LWL TR T R A e 4 AR TATI W AL AT A i SN VL L R T AN PR LR

1
nmrirmverrowmemeza 320 wmatme acaltmArLASTEesanot

LR TN RN WA S W IC T Bl T G T Lt W CARGNED W AT M nJ-'.'K‘:
T

AEAWP FPLAIF Fa L TP a1 VIR Sl S WAL £ T r G T NPRVT IR P e Tl i DL AP, TR ST L T L2 R T AT T PSR U FIANE L e TR T T A e T L e
RTTIIR T o, VAT R T AT P AT, Lokt Bk N TAYAPT 34 ST VT 1 BAR Ao W w2, ST P RO R Y T 7 SV P ST L T AT L el M TR LR e L
6 PR ERL AT I "L £, il 0 VAL =IO VIR TP AT * LRI S K T IR L A A L PR T T b PV e DTS ¢k WD 2 AT AR - AT TR L F e R T

PR ) SR R AR SO AT e EAM S P LR UWEE PR

NI b BT " o P AR ST D Tl VTP S A A B W T S 4] R F
2 VAT 15K+ RS2 o\ AT BT A TUT, 0 05 TR TArR | PP (SN o AT L I SR A A O L I S LT A BT A L T TR " T T
VTS (T P, s WIRM AT QD STV £ Ik VAR W PR TTU A T A AT S AP 1 S5 T Da UL B AR DTT A B TV, Al AN ML T T S
i AT LT S AR [ et L RO S W (B 1 AT EE AP AN LA PRI o B b P TAT S AR T AR PET ) I TETE LVTER” Al TA Y IR y
AP DT IO el T £ T I T A T e B AR VLT ¢ AR e i ST Tl Fudad g 1. A AP TR AL S R W A RATC P S P e gL ey T

D T VLA AR R G T SN (L SN R A B R Y i e e W ALk e ABPTTE ETLAE & IAN, N DT LTA T AP W TAT W R

s e AT Y T SRV S NI RS Gk A T O T e S DR TS RN EN S PR T R S S S

TS DT VT e I AT A LN T R AT PR 0

WV AT ST LI T L S0 s kel et e TS WP P B WAy A4 v 211

TSR 5 B - B e T AR O T AR e TV L VR P h A A T 2 Al " e VT SRR 9 L DRI BTN

AT TN TR AT T T LD AW A TR i gl DTV B T e T ST L LT AT G B

W TR SR ST SR RIS L] AT e T U ¢ AR TR Sl L0 AE AP 114 L

LA 0 LSS O R T L SR8 TR TR L B T T e LB

Field Information :
I =134

1.0
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K
C
vV = 1,000 Ibs/ac

Maximum potential soll loss (Wind only) 4T/Ac/Yr

Figure 13. Buffer strips (less than 2 ft. in height) 20 ft., wide.
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By using several wind erosion control
practices in the design of a wind
erosion control system, a wide variety
of systems can be developed. Figure 14
incorporates a field windbreak or
perennial grass barrier on the windward
side of the field, 10-foot-high shrub
windbreaks, and 4 foot high perennial
grass barriers within the field and
1,000 1bs/Ac of residue. The protection
of the windward edge of the field by
the windbreak or perennial grass
barrier outside the field, allows for
the placement of the first grass
barrier at approximately 62 feet. The
spacing interval between the first and
second barrier is approximately 103 feet
(99 feet + 3.5 feet). This is also
the spacing distance between the
second barrier and first shrub windbreak.
Since the 10-foot-high shrub windbreak
will protect 93 feet (width of field
protected by windbreak) plus 6 feet
(the width of field occupied by the
windbreak) or 99 feet and since surface
resistance protects an additional
62 feet of field, the distance to the
third grass barrier (from the windward
side) is approximately 161 feet. The
perennial grass barriers and shrub
windbreaks can be repeated in any
sequence as long as it is remembered
that the grass barriers and surface
resistance will protect up to approxi-
mately 103 feet of field and the shrub
windbreaks plus surface resistance
will protect up to approximately
161 feet. This type of design would
be highly practical for high wvalue
Crops.
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If areos adjacent fo field are unstable
a 4 high perennial grass barrier or
shrub windbreok is suggested

Note:
Any combination of barrlers
and shrub windbreoks may be
used if they are planted at

the proper interval.

\*Perannlnl grass barrier, 4' hlgh and 3 5' wlde——\
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Spacing interval {In Souihwurd dlrec'non) between shrub windbreak and
perennial gross burrler is 155' plus 6' width of shrub windbreck or approx. 161 gy

Field Informatlon :
1
K
c
V =

= 134
1.0
40

1,000 Ibs/ac
Maximum potential soil loss (Wind only) 4T/Ac/Yr

Figure 1l4.

”"\spacing interval for 4' high
perennial grass barriers is
99 plus 3.5 of barrier width
or opproximately 103’

10 ft. shrub windbreaks and 4 ft. perennial grass barriers.



32

If the 1,000 lbs/Ac of residue is
available, the simplest wind erosion
control system that could be designed
is illustrated in figure 15. 1In this
illustration, 25 annual crop or perennial
grass barriers are utilized to protect
the field. These 4-foot-high barriers
would be planted at intervals of
approximately 103 feet.
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In many areas it may be difficult

to establish and maintain barriers

on leading edge of field. Consideration _
should be given to planting a tree o
windbreak or perennial grass barrier b
near the perimeter of the field on
the windward side:

1 e——

Field Information : o emee e m e eraeeentnmtmbhtee n s oo aae aaren = s Spacing interval for 4'high
- perennial gross barriers is

99' plus 3.5 of barrier width

I =134 or approximately 103’
K= 1.0
C = 40

V = 1,000 Ibs/ac
Maximum potential soll loss (Wind only) 4T/Ac/Yr

Figure 15. 4 ft. perennial grass barriers.



All of the practices in the wind
erosion control systems described and
illustrated in this technical note
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have desirable and undesirable features.

For instance, the annual crop barriers
and annual crop buffer strips are the
easiest and quickest to establish but
do not provide the degree of protection
that the tree and shrub windbreaks do.
The perennial buffer strips and peren-
nial grass barriers take longer to
establish but do not need to be estab-
lished each year. The tree and shrub
windbreaks take the longest to become
established and effective. However,
they generally are longer lived and
provide a wider area of protection
than herbaceous materials. Numerous
other comparisons can be made which
may be important. The important thing
to remember is that they all can be
useful in wind erosion control systems.
It is also important to be familiar
with all the practices and be able to
discuss their wuse with landowners.
The wide diversity of crops grown and
the wide diversity of interests and
farming methods of landowners coffers
opportunities to develop and utilize
all of the wind erosion practices and
wind erosion control systems described
and illustrated in this technical
note. In addition, with a little bit
of ingenuity on the part of planners,
many more alternative wind erosion
control systems can be developed.

The Quick Reference Chart that has
been used throughout this technical
note eliminates many of the problems
associated with determining potential
soil losses, spacing intervals, etc.
Since C factors and wind energy infor-
mation can vary greatly from one area
to another, the charts should be
tailored to a given area. They are
worth the time and effort to develop
them.

(:;;}:}

DAVID L. HINTZ
National Windbreak Forester
Ecological Sciences Staff




QUICK REFEREWCE CHART FOR DESIGN OF WINDBREAKS,

VEGETATIVE BARRIERS, OR BUFFER STRIPS FOR SOUTH CENTRAL KANSAS

Soil Erodibility T = 134

Ridge Roughness K = 1.0

Climate Factor C = _40 IKC = 53.6 T./A./Yr.*
Direction of
windbreaks,
barriers & stripe: _EVW (perpendicular to prevailing winds)
Angle of Deviacion: °
Crop Residue Recommended Barrier Spacing (Feet) for
During Critical Maximum Soil Losa (T./A./Yr.) of:
Barrier Erosion Period
Height
(Ft.) {Plat small 0 1 2 3 4 5
grain equiv.)
0 NA 1/ NA l’ NA py) NA L NA !-." 12
250 WA 17| NA L7 | WA L/ NA L 12 14
500 Na 1/ RAL7 NA L7 13 17 20
0 750 Nal/| MAL7[ IS 21 28 335
(Buffer 1000 NA 17 k{1) 45 62 82
stripa) 1250 Na 1/ 45 85 183 256 400
1500 Na 1/ | 117 333
1750 NA L7 | 500 No buffer strips,
2000 Na 1/ | windbrepks, or vpgetativd barrierd needed.
0 37 a7 37 37 37 49
250 37 37 37 37 49 51
500 37 37 37 50 54 57
7150 37 37 32 58 65 12
4 1000 a7 54 6/ 82 99 119
1250 37 82 122 220 293 437
1500 37 154 370
1750 37 L 537 No buffer strips,
2000 37 windbrehks, or vpgetativd barrierjlneeded
0 56 56 56 56 56 58
250 56 56 56 56 68 70
500 56 56 56 69 73 76
750 56 56 /1 77 84 91
6 1000 56 73 86 10L 118 138
1250 56 101 151 239 312 456
1500 56 173 389
1750 56 556 No byffer strips,
2000 56 wiodbrahks, or vegetative barrilerq needed.
0 93 93 93 93 93 105
250 93 93 93 93 105 107
500 93 93 43 106 110 113
750 93 93 1 114 121 128
10 1000 93 110 123 138 155 175
1250 93 138 178 276 349 493
1500 93 210 426
1750 93 593 Wo Byffer strips,
2000 93 windbrdaks, or Vegetative barrierj needed.
HMNTC 10/83
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QUICK REFERENCE CHART FOR DESIGN QF WINDBREAKS,
VEGETATIVE BARRIERS, OR BUFFER STRIPS FOR SOUTH CENTRAL KANSAS

Soil Erodibility I = 134

Ridge Roughness K = 1.0

Climate Factor C =

40 IRC = 53.6 T./A.[Yr.*

—

Direction of
windbreaks,
barriera & strips:

Angle of Deviation:

EW  (perpendicular to prevailing winds)

Crop Reaidue Becommended Barrier Spacing (Feet} for
During Critical Maximum Soil Loss (T./A./Yr.) of:
Barrier Eroaion Period
Height
(re.) (Flat small 0 1 2 3 4 5
grain equiv.)
0 140 140 140 140 140 152
250 14Q 140 140 140 152 125
500 140 140 140 153 157 160
15 750 140 140 155 161 168 175
1000 140 157 170 185 202 222
1250 140 185 225 323 kI 540
1500 140 257 473
1750 140 640 Vo byffer atrips,
2000 143 windbregks, or vdgetative|barriers|needed.
0 186 186 186 186 186 198
250 186 186 186 1886 - 198 200
500 186 13§ 186 159 203 206
20 750 186 186 201 207 214 271
1o00 186 203 2le 231 248 268
1250 186 231 271 369 442 280
1500 186 303 519
1750 186 686 No byffer strips,
2000 186 windbredks, or vdgetative|barriers|needed.
0 279 279 279 279 279 291
- 250 279 279 279 279 291 293
500 279 279 279 23 296 299
10 750 279 779 755 300 307 T1%
1000 279 296 309 324 341 36T
1250 279 324 364 462 535 679
1500 279 398 612
. 1750 279 /79 No blffer strips,
2000 279 windbregks, or vdgetative|barriers|needed,
0 372 372 372 372 372 384
250 372 372 372 372 384 336
500 372 372 372 385 389 392
40 750 372 372 187 393 400 407
1000 372 389 402 417 434 454
1250 372 517 457 555 628 772
1750 372 872 No Byffer strips,
2000 372 windbredks, or vésetative barriers |needed.

1/ Wot Applicable

*Maximum 801l loas from wind erosion from a bare, smooth and wide field.

MNTC 10/83



QUICK REFERENCE CHART FOR DESIGN OF WINDBREAKS,
VEGETATIVE BARRIERS, OR BUFFER STRIPS FOR SOUTH CENTRAL KANSAS

Soil Erodibility T = _ 86

Ridge Roughnesa K = 1.0

Climate Factor C = 40 IKC = 36.4 T,/A [Yr *
Direction of
windbreaks,
barriers & strips: _EYW  (perpendicular to prevailing winds)
Angle of Deviation: ae
Crop Reaidue Recommended Barrier Spacing (Feet) for
During Critical Maximum Soil Loea (T./A./Yr.) of:
Barrier Erosion Period
Height
(Ft.) (Flat small 0 1 2 3 4 5
grain equiv,)
0 Na L/ 12 22 29 38 51
250 na L/ 16 26 37 51 58
500 | N L/ 24 38 56 68 B0
] 750 NA L7 38 62 83 128 177
{Buffer 1000 NA % 70 140 233 357 575
strips) 1250 NA i 225 640 1667
1500 Na 1/ 1000
1750 NA L/ No buffer strips.
‘2000 NA 1/ | windbrdaks, or yegetativé barrierg needed.
0 37 49 59 66 75 88
250 a7 53 63 4 88 95
500 37| 6L 75 3 105 117
750 37 75 29 120 165 214
4 1000 37 107 177 270 394 612
1250 37 262 677 1704
1500 37 1037
1750 37 No buffer strips,
2000 a7 windbrdaks, or Wegetative barriery needed.
0 56 68 718 85 94 107
250 56 12 82 93 107 114
500 k1] 80 94 112 124 136
750 56 94 118 139 184 233
6 1000 56 196 196 289 413 6531
1250 |56 281 696 1723
1500 56 . 1056
1750 58 No b T atripa,
2000 56 windbreaks, or vegetativg barrierd needed.
0 93 105 115 122 131 144
250 93 109 119 130 144 151
500 93 117 131 149 161 173
750 93 191 155 176 221 270
10 1000 93 163 233 326 450 668
1250 93 318 733 1760
1500 23 1093
1750 93 No buffer strip
2000 93 windbrepks, or vlegetativg barrierg needed,

MNTC 10/83
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QUICK REFERENCE CHART FOR DESIGN OF WINDBREAKS,
VEGETATIVE BARRIERS, OR BUFFER STRIPS FOR SOUTH CENTRAL KANSAS

Soil Erodibility I = 86

Ridge Roughnegs K = L.0

Climate Factor C = 40 IKC = 344 T /A, f¥r %

—

Direction of
windbreaks, '
barriers & strips: EW  (perpendicular to prevailing winds)

Angle of Deviation: 0°

Crop Residue Recommended Barrier Spacing (Feet) for
During Critical Maximum Soil Losa (T./A./Yr.) of:
Barrier | Bresion Period
Height
(Ft.) (Flat small 0 1 2 3 4 5
grain equiv.)
0 140 152 162 169 178 191
250 140 158 166 177 191 198
500 140 6% 178 196 208 220
15 750 140 79 202 223 268 317
1000 140 LU 280 373 497 715
1250 140 Jes 780 1807
1500 140 1140
1750 140 No buffler strip
2000 140 windbrehks, or vegetativel barriers] needed.
0 186 198 208 215 224 237
250 186 202 212 223 237 244
500 186 210 226 |, 242 254 286
20 750 186 224 248 769 31 363
1000 | 186 256 346 419 343 761
1250 186 411 826 1853
1500 186 1186
1750 186
2000 186 windbrdaka, or vegetativd barriers needed.
0o . 279 291 3oL 308 317 330
250 279 295 305 316 330 337
500 279 303 317 335 347 359
10 750 279 317 3541 362 407 456
1000 279 349 419 al2 636 854
1250 279 504 919 1946
1500 279 1279
1750 279 No buffler stripd,
2000 279 windbrdaksa, or Eitative barrierq needed.
0 372 384 394 401 410 423
250 372 388 398 409 425 430
500 372 396 410 428 440 452
40 750 372 410 434 455 500 549
1000 372 442 512 605 729 947
1250 72 597 1012 2039
1500 372 1372
1750 372 No buffler stri
2000 372 windbrdaks, or viegetative barrierg needed.

1/ Not Applicable
#Maximum soil lose from wind erosion from a bare, smooth and wide field.

MNTC 10/83



QUICK REFERENCE CHART FOR DESIGN OF WINDBREAKS,

VEGETATIVE BARRIERS, OR BUFFER STRIPS FOR SOUTH CENTRAL KANSAS

Soil Erodibility I = 86
Ridge Roughness K = 0.8

Climate Factor C = 40 IKC = 27.5 T./A.[Y¥r.*

Direction of
windbreaks,

barriers & strips: EW {perpendicular to prevailing winds)

Angle of Deviation: _ &

Crop Residue Recoumended Barrier Spacing (Feet) for
During Critical Maximum Soil Less (T./A./Yr.) of:
Barrier Ercsion Period
Height -
(rt.) (Flat small 0 1 2 3 4 5
grain equiv.)
0 na 1/ 20 34 47 62 78
250 NA =/ 26 42 58 78 93
500 Na L/ 36 63 88 . 117 158
) 0 750 NA 15 64 100 163 236 342
Buffer 1000 NA 120 250 500 933 1900
stripe) 1250 NA I/ 467 3000
1500 ¥A L/ No buffer stripas,
1750 NA L1/ windbreaks, or pegetativp
2000 Na L/ barriets needed|
0 a7 57 71 B4 99 115
250 37 63 79 95 115 130
500 37 73 100 125 154 . 195
750 37 101 137 200 273 380
4 1000 a7 157 287 537 970 1937
1250 37 504 3037
1500 37 No buffer strips,
1750 37 windbretks, or vpgetative
2000 37 batriers needed.,
0 56 76 90 1403 118 134
250 56 82 98 114 134 149
500 56 92 119 144 173 214
750 56 120 156 219 292 399
6 1000 56 176 306 556 989 1956
1250 56 523 3056
1500 56 No buffer %Ps,
1750 56 windbrehks, or viegetativ
. 2000 56 bafriers neEEed.
4] a3 113 _ 127 140 155 171
250 93 119 135 151 171 186
500 93 129 156 181 210 251
750 93 157 193 256 329 436
10 1000 93 213 353 593 1026 1993
1250 93 560 3093
1500 93 No bdffer strips,
1750 93 windbreaks, or vdgetative
2000 93 barriers needed.

MNTC 10/83
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QUICK REFERENCE CHART FOR DESIGN OF WINDBREAKS,

VEGETATIVE BARRIERS, OR BUFFER STRIPS FOR SOUTH CENTRAL KANSAS

Soil Erodibility I = 86

Ridge Roughness K = _0.8
Climate Factor C = 40 IKC = 27.5 T./A./YT.*
Direction of

wvindbreaks,

barriers & strips:

Angle of Deviation:

Ew (perpendicular to prevailing winds)

Crop Residue Recommended Barrier Spacing (Feet) for
During Critical Maximum Soil Losa (T./A./Yr.) of:
Barrier Erosion Period
Haight
(Ft.} (Flat small 0 1 2 3 4 5
grain equiv.)
1] 140 160 174 187 202 218
250 140 .|~ 166 182 198 218 233
500 140 176 203 228 257 298
15 750 140 204 240 303 376 483
1000 140 260 390 640 1073 2040
1250 140 607 3140
1500 1:0 No byffer strips,
1750 140 windbrsgks, oT Jegetative
2000 140 bargiers needed.
4] 186 206 220 233 248 264
250 186 212 __ 228 244 264 279
500 186 222 249 274 303 344
20 750 186 250 286 349 422 529
1000 186 306 436 686 1119 2086
1250 186 653 3186 —_—
1500 186 No byffer atri
1750 186 uindh:mkmgsmLmL
2000 186 bargiers needed.
0 279 299 313 326 341 357
250 279 305 321 337 357 372
500 279 als 342 367 396 43/
10 750 279 343 379 442 515 822
1000 279 399 529 779 1212 2179
1250 279 7486 3279
1500 279 No buffer strdps
1750 279 windbredks, o
2000 279 barfiers needed.
0 a7z 392 406 419 434 450
250 372 398 1% 430 550 %65
500 72 408 %435 460 489 330
40 750 372 %36 472 535 608 715
1000 372 497 527 872 1305 2272
1250 372 B39 3372
1500 372 No biffer gtrips,
1750 372 windbredks, or vgget.
2000 372 bardiers needed.

1/ Not Applicable

*Maximm soil lose from wind erosion from a bare, smooth and wide field.

MNTC 10/83



QUICK REFPERENCE CHART FOR DESIGN OF WINDBREAKS,
VEGETATIVE BARRIERS, OR BUFFER STRIPS FOR SOUTH CENTRAL KANSAS

Soil Erodibility I = _48

Ridge Roughneas K = _1.0

Climate Factor C = 40 IKC = 19.2 T./A.fYr.*

Direction of
windbreaks,
barriers & stripe: _EW (perpendicular to prevailing winds)

Angle of Deviation: °

Crop Residue Recommended Barrier Spacing (Feet) For
During Critical Maximum Soil Loas {T./A./Yr.) of:
Barrier Erosion Period
Beight
{Ft.) (Flat small V] 1 2 3 4 5
grain equiv.)
0 na L/ 50 83 123 168 213
250 Na 1/ 60 106 161 216 268
500 wA 1/ 90 175 250 333 433
0 750 NA L/ 175 300 500 800 1454
(Buffer 1000 NA 1/ 350 B67 2750
strips) 1250 NA 1/ 2500
1500 NA 1/ No bliffer styips,
1750 NA 1/ wihdbreaks,| or vegeflative
2000 NA 1/ barriers needed|.
0 37 87 120 160 205 250
250 kY 97 143 198 253 305
500 7 127 212 287 | 370 470
750 37 212 337 337 a37 1491
4 1000 37 — 387 904 2787
1250 37 2537
1500 kX No bpffer stnhlps,
1750 37 wihdbreaks,l or vegetiative
2000 37 barrieks needed],
4] 56 106 139 179 224 269
250 56 116 162 217 272 324
500 56 146 231 306 389 %89
750 56 231 356 556 8586 1510
6 1000 56 406 9919 2806
1250 56 2556
1500 58 No bhiffer stripa
1750 56 wipdbreaks,] tive
2000 56 barriefs needed]
0 93 143 176 214 261 306
250 93 153 199 254 309 36l
500 93 183 268 343 426 526
750 93 268 393 59 893 1547
10 1000 93 443 960 2843
1250 93 2593
1500 93 No bhffer strins
1750 93 windbreaks, tive
2000 93 barriefs needed}] |

MNTC 10/83
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QUICK REFERENCE CHART FOR DESIGN OF WEINDBREAKS,
VEGETATIVE BARRIERS, OR BUFFER STRIPS FOR SOUTH CENTRAL KANSAS

Soil Erodibility 1 =
Ridge Roughness K =

Climate Factor C =

Directioun of
windbreaks,

barriers & strips:

Angle of Deviationm:

48

1.0

40 IKC = 19.2 T, /A./Yr.*%

EW (perpendicular to prevailing winds)

00

2

Crop Residue
During Critical

Recommended Barrier Spacing (Feet) for
Maximym Soil Loss (T./A./Yr.) of:

Barrier Eroailon Period
Height
(Fc.) (Flat small ] 1 2 k| 4 5
grain equiv.)
0 140 190 223 263 308 353
250 140 200 246 301 356 408
500 140 230 315 390 473 513
15 750 140 315 %40 640 940 1594
1000 140 490 1007 2890
1250 140 2640 ]
1500 140 No bgffer strfips,
1750 140 wihdbreaks,|or vegethtive
2000 140 barriefs neededl
0 1886 236 269 30% 354 399
250 186 246 292 347 402 434
500 186 276 361 436 519 619
20 750 186 361 486 686 986 1640
1000 184 536 1053 2936
1250 186 2686
1500 186 No buffer atriips,
1750 186 dbreaks,lor vegethtive
2000 186 barriefs needed}
0 279 329 362 402 447 492
250 279 339 385 440 495 547
500 279 369 454 529 612 712
30 750 279 454 579 779 1079 1733
1000 279 629 1146 3029
1250 279 2779
1500 279 No buffer stirips,
1750 279 windbreaks, or vegetative
2000 279 barriers needed, .
0 372 422 455 495 540 585
250 372 “432 478 333 388 640
500 372 462 347 527 705 805
40 750 372 547 6/2 872 1172 1826
1000 372 722 1239 3122
1250 372 2872
1500 372 No bhffer strfips,
1750 372 winhdbreaks,| or vegethtive
2000 372 barriers needed). |

1/ Yot Applicable

Maximim soil losa from wind erosion from a bare, smooth and wide field.
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QUICK REFERENCE CHART FOR DESIGN OF WINDBREAKS,
VEGETATIVE BARRIERS, OR BUFFER STRIFS FOR SOUTH CENTRAL KANSAS

Soil Erodibility I = _ 48

Ridge Roughneas K = _0.7

Climate Factor'C = 40 IKC = 13.4 T./A./YT.%*

Direction of
windbreaks,
barriers & strips: EW (perpendicular to prevailing winds)

Angle of Deviation: 1
Crop Regidue Recommended Barrier Spacing (Feet) for
During Critical Maximum Soil Lose (T./A./Yr.) of:
Barrier Erceion Period
Height
(rFt.) (Flat small 0 1 2 3 4 5
grain equiv.)
0 Nal/| 100 200 277 388 600
250 NA L1/ 142 245 367 615 769
500 NA 17| 225 400 711 1000 1625
0 750 NA L/ 400 867 1727 3750
(Buffer 1000 NA L/ 1167 5000
stripa) 1250 NAa i/ . No buffer strips,
1500 NA 1/ windbreaks] or vegefative
1750 ¥A 1/ birriers nteded.
2000 ¥A L/
0 37 137 237 314 425 637
250 37 179 282 404 652 806
500 37 262 437 748 1037 looZ
750 37 437 904 1764 3787
4 1000 37 1204 5037
1250 37 No buffer stribs,
1500 37 windbreaks|, or vegefative
1750 37 bafriers nepded.
2000 37
4} 56 156 256 333 (113 656
250 56 198 301 423 671 829
500 56 281 456 767 1056
750 36 456 923 783 3806
6 © 1000 56 1223 5056 {
1250 56 _No fer strips,
1500 56 wihdbreaks,| or vegetative
1750 56 bakriers nebded.
2000 56
Q 93 193 293 370 481 693
250 93 235 338 460 708 862
500 93 318 493 804 1093 1718
750 93 493 960 1820 31843
1o 1000 93 1260 2093
1250 93 No byffer strips,
1500 33 wihdbreaks | or vegﬂgﬁve
1750 93 barriers needed,
2000 93 I |
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QUICK REFERENCE CHART FOR DESIGN OF WINDBREAKS,
VEGETATIVE BARRIERS, OR BUFFER STRIPS FOR SOUTH CENTRAL KANSAS

Soil Erodibility I =
Ridge Roughneas K =

Climate Factor C =

Direction of
windbreaks,

barriers & astrips:

Page 2

48

0.7

40 IKC = 13.4 T./A./Yr.*

EW (perpendicular to prevailipg winds)
00

Angla of Deviation:

Crop Residue
During Critical

Recommended Barrier Spacing (Feet) for
Maximm Soil Loss (T./A./Yr.) of:

Barrier Erosion Pariod
Height
(rt.) (Flat small 0 1 2 3 4 5
grain equiv.)
0 140 240 340 417 528 740
250 140 282 385 507 755 909
500 140 365 540 851 1140 1765
15 750 140 540 1007 1867 3890
1000 140 1307 5140
1250 140 No Buffer strips,
1500 140 wihdbreaks,|or vegethtive
1750 140 bakriers nepded,
2000 140
0 186 286 386 463 574 786
250 186 328 431 553 801 955
500 186 411 586 897 | 1186 1811
20 750 186 586 1053 3936
1000 186 1353 5;86
1250 ! §§ [e] ar t
1500 185 . dbreaks,| EE ;g;:gii;é
1750 1868 barriars neefed
2000 186
1] 279 379 479 556 667 879
250 279 421 524 646 B94 1048
500 279 504 679 990 1279 1504
30 750 279 879 1146 7006 %029
1000 279 1446 5279
1250 279 No bdffer stripa,
1500 279 wirdbreaks, |or vegetgtive
1750 279 barriers ndeded, :
2000 279
0 372 472 572 649 760 972
250 372 514 ol7 739 987 1141
500 372 597 172 1683 1372 1997
40 750 372 772 1739 2099 4122
1000 372 1539 5372
1250 372 No bufifer astrips,
1500 372 windbreaks, |or vegetgtive
1750 372 bagrier .
2000 372

1/ Not Applicable

*Maximim soil loss from wind ercsion from a bare, smooth and wide field.
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