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NOTE:

This technical note i1s a followup to MNTC Techmical Note Ecological
Sciences 190-LI-2, Determining the Effect of Field Windbreaks and Wind
Barriers on Wind Erosion (Soil Blowing) on a Given Field, January 1983.
Technical Note MNTC 190-LI-2 should be reviewed prior to reading

MNTC 190-LI-3. ’




EXAMPLES OF METHODS OF CONTROLLING WIND EROSION ON A GLIVEN FIELD
WITH AND WITHOUT WINDBREAKS AND WIND BARRIERS

Where low residue crops are grown on soils with a severe wind erosion
potential, field windbreaks or wind barriers have often been the only
measure used for wind erosion control. Their use in conjunction with
other wind erosion control methods is gemerally poorly understood. Also,
the results of using field windhreaks or wind barriers are rarely compared
to other altermatives.

Figure 1 presents nine different alternatives where the various wind
erosion control methods can be used alone or in combination to keep
potential soil losses within T for a 160 acre field. The Existing
Situation illustrates the basic field with an I of 86, K of 1, C of 30
and V of 500 pounds. The prevailing erosive wind direction is due north
(0°) and the water erosion losses are insignificant.



" NOTE:
The nine alternatives illustrated in Figures 1 and 2 do not represent all
the wind erosion control practices that can be used alone or in comjunction

to obtain the desired results. These are presented to stimulate the

thought processes to consider all possible practices and combinations of
practices that could be used on a given field.

Figufe 1., BASIC INFORMATION FOR THE EXISTING SIUTATION AND
ALTERNATIVES 1 THROUGH 9.
Field Size = 160 Acres
12 - 86 (wEG 3, 4, 41)
k2 =1
c 2 <30
v 2/ = 500 Pounds ¥/
. Water erosion losses are insignificant.
Prevailing erosive wind direction is due north or 0°.

Five Tons per acre per year is the allowable soil loss
to wind and water erosion.

1/ Flat small grain equivalent--could be any crop with residue amounts
equivalent to 500 pounds per acre of flat small grain residue.

2/ Factors of the wind erosion equation.
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field with no windbreaks,
strips, buffers or barriers.
Field width protected by
500 1lbs./ac. of residue—-
160 ft. Soil loss on the
remainder of the field
averages approximately
15T/Ac./Yr. It would take
approximately 1,000 lbs./ac.
of residue to protect this
field without any additiomal
practices.

Alternative 1, Entire

field is protected with
six 30 f£t. high windbreaks
spaced at approximately
460 feet apart (1l0H + 160).
S0il loss within 5T/Ac./Yr.
over the entire field.



4

DR A AN ) l

Rl g N - IR
051,123 Protected by surface resistance T3 ,:\-, N
Ol Sies Niitan Wiatar. Nalirs Niliaks ¢ Nl s NGl Nletalos Tl oo idaser Wthetis Volelts T qnaf

Welel e Nbtesin Welet?: Wetess Nelidhs VNiatee Helolor Nelets Wdla. Neledle RVelidir Wilele NYalitbe SNolidor
NELlor Nilefre Notiahre Nhdeses Niletor Nlelen Ndedre Welstor Nilelrr Nilithe Veleler Welelor Velodor Veteho
ELsor Weloty, eleler Velatey Neleler Vrtelor Wolsls, Welilor Wilefor Sililyr Sole o Woatehse Nlafor Nakfer
Wple s Nlalilyr Walidve Nadef v WLiler Weliler Rekefsr Nelilrs Nalolye Nolelvr Yotetie Nolodng DCLLer itor',
qa&a:waﬁ.anaa,gaﬁo.aahza&&».wayuawaﬁ.nzga.mamaqmua:@a».wazasum,
NeLorre Weleder VILLy v Nelidhs Vedicfom RoLefie Wilil o Withloo Releler Nreleler Nelelvr Volefor Fholofion sl e
Grass barriers—y
WEL s ALLrl e Walolor Nololir RELL s Nefehoe Neleler Nilole. Lales. Niptefie Vilofte Nolose. Vier vr s
Nelrte, NeLidee Nzl WLLSV NLLlP DeLalior SNefo (o0 SWELilrr WLl Nolilie VLo Neloate =NUreLir
Lot Nelitie Nhbelrr SULLesr SLalis NGLellre ol Lire NLillrr DNLLLre BELL L Notrl t0 hnlnrt SELAR Nl
Nlednsts DLy e Ly o Ny NLilre DL S o UL 18 TSELE e DLl b0 ULl e N Loftr PVELetlr Nl en Ve
WLt WL S latf, DNelilly Heleler Wiletns Wilitte itissy Nl Nadidy NEledls Nelelh “Nidarn Vilei.

NP Py N i loe WLLS e Nirdidte Lt WLl L 10 Lotk DLLrP, Tloh, Neladbe NGl Vel o

L4 - - ™ A _.. -
- ..\-’\’I TN v el =

;3_-,",‘~/|':|‘\ i+ Protected by surface resistance - __‘_,:\,.. ATNAN
iz wuu‘!tv- -&#:ﬂo‘tv"mw”rﬂw N2 e RSO T b bt i-b.ﬁ-t,g:g L T T A

[t AT - 2 A LT e i I AT T I T S P e ST 0 B N N T SRS T TS Tl M U Y

Ergpap— a— pws sy y

Alternative 2. Entire

L PRI BT FAN TN S M TS D e T A ST 47 TYIAL 3=t TP ae) T ST o
% P oy LD LT R Tl T SO o AT O T
T el Sk S0 AT AL '*‘"'"‘ﬂ‘“‘ W e P Sl
R A BLET I S S PR Ay e L PP Las F b T ST a MYyl !
Alfalfa buffer strips—
promwms AT T R = i v T I 4 a2 £
4. g e ~ T e L ST O T T Ll R L R I LT
WrTIT Pl SR, £ AP 7 i T e
* b2 =T = TR, By ) T
R ——— ———— 3 o gt

field is protected by 13
perennial grass barriers
3% ft. high and 3% ft,
wide. Spacing interval
between barriers is
approximately 195 ft.
(10H + 160).

Alternative 3. Entire
field is protected by 15
alfalfa buffer strips
(minimum of 12 ft.
wide) . Spacing interval
between buffer strips

is 172 ft, (160 + 12).
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Alternative 4. Entire
field is protected by 16
windstrips (stripcropping}.
Width of each strip is
approximately 165 ft.
(pairs are approximately
330 ft.)

Pair of wind strips

Alternative 5. Entire

field is protected by 13

(4 ft. high) anmmal crop
barriers. Spacing interval
is approximately 200 ft.
(10H + 160) . Width of
annual crop (corm) barrier
is approximately 12 ft.
{(minimum) .
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Alternative 6. Entire
field is protected (within
allowable loss) by two 30
ft. windbreaks and eight
3% ft. high and 3% ft.
wide perennial grass.
barriers. Windbreaks are
1,240 ft. apart; grass
barriers approximately 195
ft. apart (1QH + 160).

Alterpative 7. Entire
field is protected by two
30 ft. windbreaks and 12
strips (stripcropping).
Windbreaks are 1,320 ft.
apart and each strip is
approximately 143 feet
wide.

J }Puir of wind strips
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field is protected by two
30 ft. windbreaks and ten
12 ft. (minimum) alfalfa
buffer strips. Windbreaks
are 1,320 feet apart.
Buffer strips are approxi-
mately 172 feet apart

(160 + 12).

Alternative 9., - Entire

field is protected by two
30 ft. windbreaks and
eight 4 ft, high annual
crop barriers (12 ft.

wide strips of corm).
Windbreaks are 1,320 ft.
apart. Anmual crop
barriers are approximately
215 ft. apart

€10 + 163 + 12).



aATIEUIR]TE A0 UOTJIEBNIIS Q7

£1dde jou ssop avpi1verd——yN /T

+do1a [enllg U PUB] JO ‘2 § SIPNTMI /g

*doio [¥nuue Uf puey joO ‘%€ g FApPNTIY [fg

edyiis moT1ed /%
gdpi3s doxp Bupmozd /¢

SpEM "33 69T ABIIqPUIM PTATJ noy 378uyg /T
*pasazmg ssewiy jdaoxe papunci eeandyy TIV /T

66

L1

02

{01

61T

\ﬂ.cm

65T

[47)

RS

01

g st

YN

AL

VN

\m 1%

VN

VN

¥

VN

VN

VN

VN

VN

VN

VN

1T

YN

VN

YN

VN

VN

70T

VN

VR

_\.m 08

VN

VN

VN

VN

VN

VN

VN

A

VN

¥N

VN

8¢

VN

VN

9€

9t

9t

9t

VN

VN

v

VN

z01

VN

[4

L'e

VR

0

¥N

¥R

VN

YN

VN

¥N

VN

VH

YN

VN

¥R

¥N

VN

YN

AL

VN

VN

YH

VN

VN

VN

VN

VN

™

VN

[4

YN

v

VR

YN

BI9TI1Eq
TenuuE %

55319 PUFH-6

sdya3s
as3yng 3
5 821qPUTA-§

Fupddoao
draje g
8RB IqPUT-{

s19T116q
seeild 3
BYEaIqPUTHN-3

fuo
g1aTaaeq
Tenuuy-g

Kquo
fuyddoaa
dyasg-y

Lquo
sdraas
1a3Ing-¢

£quo

B13TaiBq
B8E1D-7

ATuo
EE2IqPUTH-T

gaATIBLIAITY

UoTIBNITS
BupayeIxy

EENCFEIGET]
2983ANng

EECTEELT;
doan
Tenuny

sd1aag
Ta3Ing

Burddoad
draag

Giafaieg
EERI1Y
1eTuua =g

THOeIqPUTM

FR1TY
TR3IOL

EEER+EL T
doip
Tenuuy

sdrilg
I83Ing

fupddo1n
draag

(g013y)
sIafizeq
g8819
[efuuR1ad

\M (83212V)
EXERIqPUTH

.\ﬂ tAg peiveload pIotTd IO SV

fuy pretd 30

§910y 03 onp UoLAINpolg Jo IN0 puw]

sz 2anBr4



Figure 2 compares the various alternatives. A wide variety of useful
information can be obtained from this table. For instance, perennial
grass barriers can take as much land out of production as windbreaks,
annual crop barriers can take up to three or more times as much space
as windbreaks and peremnial grass barriers, and narrow buffer strips
composed of alfalfa or another hay crop can be very effective in
controlling wind erosiom. Small numbers of windbreaks, when used with
other practices, can provide landowmers with a wide variety of crop
options that would not normally be available. Essentially the low
residue crops could be grown in the protected zone provided by the
windbreaks. Higher residue crops in conjunctiom with other practices
could be grown oun the remainder of the field.

It becomes evident, that in situations where adequate crop residues are
not available to control wind erosion, it will be necessary to subdivide
the field by using a variety of crops and/or wind erosion control
practices. Therefore, it is best to use a systems approach to the
solving of wind erosion problems. All of the wind erosion control
practices that can be used in an area should be comsidered. Their

use as a sole means of soil protection or in possible comnection with
other practices should be evaluated. If this approach is used, an
effective wind erosion control system can be designed to fit any
situaticn.
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DAVID L. HINTZ
National Windbreak Forester
Midwest National Techniczl Center



