 TECHNICAL NOTES

LS DEPARTMENT OF AGRIGULTURE S0IL CONSERVATION SERVICE

TN - AGRONOMY - 46 JURE 1987
TR - FORESTEY - 37

DESIGNING WIND EROSION CONTROL SYSTEMS

Attached is Midwest National Service Center Agronomy Technical Note
No.190-L1-14, "Designing Wind Erosion Control Systems." This was the last
technical note developed by David L. Hintz, SCS, National Windbreak Forester,
who is now retired.

This note provides excellent wind erosion control design concepts that can be
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AGRONOMY-42 /FORESTRY-33.
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INTRODUCTION

It is obvious that residue
management and tillage will mot
solve all wind erosion or soil
blowing problems. This occurs
because in many situations the
erops do not produce sufficient
residues or farming practices are
applied that destroy or reduce
the effectiveness of residues.
This will happen even after our
best planning efferts. When this
happens, it 1s eritical that we
bring more wind erosion control
practices Into the design of wind
erosion contral systems.

Fields that are exceeding
allowable so0ll leosa tolerances to
wind erosion after we have
maximlized the use of residues and
tillage practices have one thing
in common. They are too wide.
All of the remaining wind erosien
contrel practices {(other than
residue mansgement and tillage
prectices) also have one thing in
common, they reduce the width of
the field. In other words, they
effectively subdivide a given
field into subfields or a series
of subfields. This is dene by
creating stable borders (areas
where the saltation process is
gstopped) which creates isolated
subfields. If designed
correctly, they will reduce soil
losses within soil loss
tolerances or cther planned
tolerances (pretection of plants
against the damaging effects of
blewing seil particles).

The key to solving wind ercsion
problems where residue and
tillage are not adequate is the
creation of the isclated
subfields, Stripcropping, trap
(buffer) strips, annual barriers,
perennial barriers and windbreasks
are the practices we use to
create 1sclated subfields.

The following drawings are
presented teo illustrate how each
of these practices function in
the design of wind ercsion
control systems. In some cases
key design eriteria is provided
for guidance, In all cases, a
method for determining the area
benefiting from a given practice
is presented, It i1s important tc
note that the area benefited from
all of these practices extends
well beyond the stable area
created by the practice. Also,
when the height of the practice
iz & factor, the benefits can
extend well beyond the 10 H zone.
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Prevailing erosive

wind direcricn

160°'

Stable Area

Width of field protected by properties, sucface

roughness and vegetable cover

Total width of field (2640'")

]

z Width of field considered unprotected

|

= (2640")

Scil losses exceed "T"

Soil losses are within "T"

Figure 1 - Existing field with width of field
protected by soll properties, surface ridge
roughness and vegetative cover.




10

If it is decided to use tree
windbreaks and if they reach 50
feet in height at 20 years of
age, it would take four field
windbreaks te protect this
field. In determining the
spacing interval between the
windbreal, use 500 feet (the
distance considered protected by
a windbreak is 10 times the
height at 20 years) plus 180
{width of field protected by secil
properties, surface ridge
roughness and vegerative cover)
or 660 feet, The spacing
interval between the second and
third windbreak and all other
windbreaks is also 660 feet. The
660 feet divided into 2,450 feet
{toral width of the field minus
160 feet) indicates that four
windbreaks are needed to
adegquately protect the field.
See Figure 2.




500°

T10R)

AT P dad 3]

T B Ul AVZIGRLTA el S e o g A R e 3

IEae ] ) paynj[qEisdas Ay LR ELE LR

Q' ————s LD

(1DEY

160"

aUnd paaa s

.!’l_.-r-rlt.l.lli.l.ii.l.liit-il.!l.t. [ "oy WEIgnigR R A S

U Iwjue] payu] [quimass A padsioay

2640

FLE

(10H)

11

FUAT Pagdk[ayy

AR S e e Uy (ERIQpuf s e P

UQEIwpue ] paynp[owieLad Aq jiajeoanig

00’
{LOH)

- 160

FAOT PILa) | gy

W T e i AW | CUN AVIIGULR e A e e
TAFACT da] puyelaa puy sesuyEnos
dHjp e adw o CpapIsadasd qpus g pagoalulg

VAHY dTHVIL

Prevailing
sslve

Direction

Wind

o
Aren paneddided
by Windbreab
&L

Ko

3

&&0 "
Ares beneficed by

Windbreak Ha.

a60"
Ared benellted bw

¥indbreak MHo: 2

windbreaks

10
Ared benafited b

Windbreak Mo

L

Figurs I = Effecc of vaing 50 Fr.

te comcrol srceien.



If it is decided to use perennial
grass or annual crop barriers
with an effective height of

3 1/2 feet instead of tree
windbreaks, the first barrier
should be placed at approximately
160 feet from the west edge of
field., The spacing interval
between the first and second and
all remaining barriers 1z 35 feet
(10 times 3 1/2 feet) plus

160 feet (width of field
protected by soil properties,
surface ridge roughness and
vegetative cover) or
approximately 195 feet, If

195 feet is divided into the
2,480 feet of field; it would
indicate that 13 barriers would
be needed to protect the entire
field, See Figure 3.
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If it is decided to use
l2-foot-wide alfalfa trap strips,
it would take 15 trap strips
planted at 172-foot intervals.
See Flgure 4.
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If stripecropping (standard) is
used to protect the entire field
it would take 16 strips or

B pairs to protect the entire
field. See Figure 5.
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A wide varlety of combinatiens of
wind erosien econtrol practices
can be used in the design of wind
erosion control systems,

Figure 6 illustrates the use of
two 50-foot windbreaks and six

3 1/2-foect-high grass barriers to
protect the field,
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A similar design 1s 1llustrated
in Figure 7. 1In thils case, two
50-foot windbreaks and eight
l2-foot—wide alfalfa trap strips
provided the needed protection.
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Strip cropping along with field
windbreaks can alsoc provide wind
ercsion control protection,
Figure 8 illustrates how two
EQ-foot windbreaks and eight
strips (4 pairs) can provide the
desired level of protection.
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For additional guidance on the
development of wind eroszion
gystems consult MNTC Technical
Hotes:

ECOL SCI-FORESTRY 130 LI-2,
DETERMINING THE EFFECT OF FIELD
WINDBREAKS AND WIND BARRIERS ON
WIND EROSION (SOIL BLOWING) ON
A GIVEN FIELD

ECOL SCI-FORESTRY 190 LI-3,
EXAMPLES OF METHCDS OF
CONTROLLING WIND EROGSION ON
A GIVEN FIELD WITH AND WITHOUT
WINDEREAKS AND WIND BARRIERS

ECOL SCI-FDRESTRY 190 LI-5,
EXAMPLES OF METHODS OF
CONTROLLING WIND EROSION
(S0IL BLOWIRG) UNDER CENTER
PIVOT IERIGATION SYSTEMS WITH
AND WITHOUT WINDEREAKS

Gl

DAVID L. HINTZ
Hational Windbre
Director's Staff

~ Forester
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