
JUnWEST 
NATIONAL 

TECHNICAL 
I CENTER 

Subject: ECOL SCI - FOFESTRY 

Series No.: 19O-LI-2 

, 

Reference: DETERMINING THE EFFECT OF FIELD WINDBREAKS AND WIND BARRIERS 

ON WIND ERosION (SoIL J3Lo..IING) ON A GIVEN FIELD 

) 

Date: JANUARY 1983 

DISf: 
N (GERAlD M. DAA8YJ ES; RcsERT E. HAR11JNGJ ES) 
T 
S (4 COPIes EACH) 

SOIL CONSERVAT10N SERVICE 

U.S. DEPARTMENT OF AGRICULTURE 

1< C. 



I . 

DETERMINING THE EFFECT OF FIELD WINDBREAKS AND WIND BARRIERS 
ON WIND EROSION (SOIL BLOWING) ON A GIVEN FIELD 

Problems have occurred in regard to visualizing the effects that field 
windbreaks and wind barriers can have on wind erosion (soil blowing) 
in a given field. The following information is presented to illustrate 
and clarify the wind erosion control benefits which can be attributed 
to field windbreaks and wind barriers. 

Wind Erosion Control 

To illustrate the effect of windbreaks or wind barriers on a given field, 
let's assume the following: 

Field size := 160 acres 
I = 86 (WEGS-3, 4, or 4L) 
K = 1 
C = 30 
V = 500 pounds 1/ 

Prevailing Erosive Wind Direction = 00 or from due North. 
The Soil Loss Tolerance (T) is assumed to be 5 Tons per acre per year. 
Water Erosion Losses ·within this field are assumed to be insignificant. 

NOTE: To determine allowable wind erosion losses, subtract your water 
~ion losses from (T). In this example, t~e water erosion losses are 
assumed to be zero. Therefore, the allowable soil loss for wind = T - a or 
5 - a = 5 Tons. 

On any field there is an area on the windward side where soil loss is 
within T. The width of this area is determined by surface resistance to 
wind erosion. Surface resistance is the interaction of soil texture, 
ridge roughness and surface residue. 

Using this information, assume that through the use of the wind erosion 
equation or appropriste tables, the I of 86, K of 1 and V of 500 will 
protect approximately a 160 foot width of field. The soil losses within 
this 160 foot width of field would be within (T). Figure 1 illustrates 
the width of field considered protected by surface resistance. 

!I Flat small grain equivalent. 
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'---Soil losses exceed (T) "\ 

L-__________________________________ ~,~ 

Width of field protected by 
surface resistonce (160 feet) 

;.. Width of field considered 
unprotected (2,480 feet) 

Figure 1 WIDTH OF FIELD PROTECTED BY SURFACE RESISTANCE 

The point within the field where it would be desirable 
to introduce the tirst windbreak or wind barrier would 
be .approximately 160 feet from the north edge of the 
field. The windbreaks or wind barriers should run east 
to west. S~e Figure 2. 

If it is decided to use tree windbreaks and 1£ they 
reach 50 feet ~n height at 20 years of age, it would 
take four (4) field windbreaks to protect this field. 
In determining the spacing interval between the first 
windbreak and ~he second windbreak, use 500 feet (the 
distance considered protected by a windbreak is ten 
times the height at 20 years) plus 160 (width of field 
protected by surface resistance) 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 2,480 feet (total width of the field 
minus 160 feet) indicates that four windbreaks are 
needed to adequately protect the field. See Figure 2. 
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Figure 2 ORIENTATION AND SPACING OF WI NDBREAKS 

If it is decided to use perennial grass ar annual crop 
barriers witb an effective height of 3~ feet instead of 
tree windbreaks, tbe first barrier should be placed at 
approximately 160 feet from the north edge of field. The 
spacing interval between the first and second and all 
remaining barriers is 35 feet (10 times 3~ feet) plus 160 
feet (width of field protected by surface resistance) or 
approximately 195 feet. If 195 feet is divided into the 
2,480 feet of field, it would indicate that thirteen (13) 
barriers would be needed to protect the entire field. 
See Figure 3. 
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-z.Perennial grass barrier 
is 3 ~ feet wide. 

-2..Area protected by 
perennial grass barrier 
is 35 feet wide. 

Figure 3 ORIENTATION AND SPACING OF GRASS BARRIERS 

Note that in Figures 2, 3 and 4 the· introduction 
of each windbreak or wind barrier reinstates the 
basic width of field that is considered protected 
by surface r_esistance (160 feet). In the 
situation where tree windbreaks were used, there 
is a 300 percent increase in the amount of field 
·protected by surface resistance. When the wind 
barriers are used, there is a 1,300 percent 
increase in the amount of field protected by 
surface resistance. This readlly shows the value 
of introducing wind erosion control practices 
which are capable of stopping the wind erosion 
process. It also shows why they must be considered 
wherever adequate residues are not present to 
protect the soll from blowing. 
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The principles illustrated in Figures I through 4 will remain the same in . 
all areas of the country. The distance protected downwind from a windbreak 
or wind barrier is always considered to be lOR along the prevailing wind 
direction. Whenever windbreaks and wind barriers cannot be planted 
perpendicular to the direction of erosive winds, adjustments are necessary 
for wind direction and preponderance factors. Methods for making these 
adjustments are contained in Field Office Technical Guides. The width of 
field considered protected by surface resistance will vary constantly and 
will be affected by kind of crop grown, kind of residue, texture of the 
soil, tillage practices and C or climatic factors. Methods for determining 
the protected width of field are also contained in the Field Office 
Technical Guide. When determining protected field widths, it should be 
remembered that the soil loss from a given field is a combination of the 
wind and water erosion losses. 

, , 
r-' ; 'I 
'''.., j - / ~~ ..J "., t"'..-i'" _ .' . I A'_{ , 

I~.<....J .// .. ,,... ~ /. "I 

DAVID L. HINTZ \ 

National Windbreak Forester 
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