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A Wind Erosion Equanon’

N. P, Woonrurr axp Fo H. sioboway® IR

- ABSTRACT with a_‘é;_u'e, smonth, noncunsted surface. Tt has Abccn devel-
oped fram wing tunncl and held mcasures of erodibility
and is based on climatic conditions for the vicinity of Gae-
den City, Kans, during 1954-56 (4, 7, 8, 9, 10). It is
refated o soil cloddiness and its value increases as the per-
centage of soil fractions greater than 0.84 mm in diamcier
decredses. It can be Jetermined by standard dry sieving
. ) - . . srocedure and use of Table 1.
quantity of vegetstive cover. The 5 equivalent variables are 1 e R

) Knoil crodibility, 1,.'is a factor needed to compute crodi-
hility for windward slopes less than about 500 fecr long. .
i varies with slope and s expressed in terms of per cent
siape, g 1. The crasion raw for windward slopes longer
than 500 fcct is about the samc as {rom level land; there-

The amount of crosion, I, eaxpressed in tons ‘per acre per
annum, that will accar from a given aprivulwiral field cun be
expressedin terms of cquivalent variables as: E == f(F, K,
¢ L V) where 175 & soil erodibility index, K is a soil ridge
rougness factor, C s a climatic factor, 1" 1s field lengih along

the prevailing wind crosion direction, and 'V is equivalent

obained hy prouping some’ and converung others of the 11
primary variables now known o govern wind crodibility. Rela-
Cgions among vaeiables dre extremely complex. Charts and tables
huve been developed o permic graphical solutions of the cqua-

tion. The equation s desipned’ o serve the twofold purpose

of providing a ol w (i) determing the poresial erosion from fore, 1, is tiken as 1007¢ for this siuaton (15, 19),
4 paiticular field, and G determioe wineg tield condidons of . . . . .
sl Joddiness, run),;h.nus_s, \‘v‘u,uxuli\;: vovet, sheliecing by bar- Su_rfncc Crust S(abxlx(y, ¥y
riers, or wilth and oricnudon of field are pecessary to redace The mechanical st.abi]it)’ of the surface crust, I, if a
potential crosion o a tolerable amounc Fxamples of dicse crust s present, is of litle cunsequenye because it disinte-
appiications of the equation are presened. Weaknesses 10 the grates rmdily due to abrasion after wind erosion has started,
eqpretion and :H'C'.IS_-..I_‘I"_.'L'&“H}L further rescarsh are discussed. “ :
é “ }"L""' 2..31.‘?_,.._.. e el Tuble 1—Soil erodibility T for soils with different percentages
LGL) ' of nonerodible fractions as determined
HE WIND FRMSION EQUATION was Jdeveloped by the by siandard dry sieving¥
; ate e, W, S0 Chepil, It is the result of nearly 30 Pereeniog Crats
years of research to determine the primary variables or oy s o 1 'z 3 4 s 8 T 5 9
factors that influence crosion of soil by wind. daumm - ‘ _—
f The first wind erosion cquation was 1 simple exponen- wns e bt fagre s T s e
'Eizll expressing the amount of soil loss in & wind tunnel o A e R VT Y 1 e e
as 4 Tunction of per cent soil cloddiness, amount of surface - S-S G R S - N S S
residue, and degree of surface roughaess. The equation has 40 5 B 5z 3Ls 4T
been madined continually as new research data became pot Ror R ONOnE AT VA
available and now is a complex equation indicating the i L S A S N R
relation between potential soii loss trom a held and some T ror 8 Tuiiy creie eoll SFfagm, Toa e o skl tature, fa creblity § i, a8
- the averags, skt L6 of that shoos, .

T individuad prinmary Gield and chiradic variables,
The vquation s designed o serve the twolold purpose

of determining (1) ir a p.\rtiu‘.l:lr nebd soadequately pro- 700 . 1T T
A . L o i o ;
. tm'lui_tn\m_\nnd croion, and () the diterent held 600,—1---!'i——'-1‘Hﬂ"1 _i : ! i
conditions ol cloddiness, roughness, vogetauve cover, shel- EERNERENI -
; . s . : ) st e , T : i
ring from wind barriers, or widih and erientation of 500 e - ;
field required 1o creduce potential soil loss to a tolerable rdet + .
. ! cod b : i
amouint under different climates. Fago—r—-—1 - 7
» . - - = [ ] ',
Thas paper Jdiscusses the present status of the equation, g S il S4l
points wut some applications and uses of the wquarion, and « P i i J ,/ # j
indicates some weaknesses and aress needing further & 200= : _.f_L T
wyearch. : _"250._ e e Sz
= R T
312 - U NN N 3 [':r"- ! ‘1‘—“7";“1
PRIMARY WIND FROSION VARIABLES 9 S T Y
U ol st b i B
Tie wind crodibility of land suriaces is governed by R e S i
) e _ o k , } -
1opasiny vanables, A bricl descrptien of cach follows. 150 — " ekt :
! YA '
oy g - : P A e i T "-"[—;‘t_ T
Suil Frodibility Index, I, and Rooli Frodibilioe, 1, : y l—-} 1
- K i et
Sl erodibniity, I0is the potential soil loss i tons per % ! L] '
kI per ansum from 2 wide, wiheltered, bolated ficld 100} f-sr-ﬂ;“ PraY 3 - é T
o - o ' _ WINDWARD KNOLL SLOPE,s, (PERCENT)
VConiribution from the Soil and Water Conservation Rescarch v
Dl\'x.\‘xw:‘:l AR, th?:v\‘ and the }\'mi'” A_:‘:r, i\p’ S, Depart- Fig. 1——Potential soil foss from knolls, expressed as per cent
peel v Avtonomy Contubution no, 97, Received Jan, 0, 1905, of that on level grewnd: (8) from top of knoll, (j:) from

Y . A . e . h
Appros ! Mag, 3001965 . . o that portion of windward slope where drag velocity and wind
, ,A-""“f‘,'_““”l Engincer, L SDA, Manhattan, Kan., and Soil Sci- deap are the same as an wp of knoll (from about the upper
aiist, USDAL sadney, Mont, respectively. o third of the siope).
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Fig. 2--Prevailing swind crosion directions in the Greae Plains,
Deprees indicate deviation of the prevailing wind erosion
direction from north-south and percentages indicate per cent
of erosion that ocears along thar direction.

O is also trapsitory and would be significant enly where
erodibility of a ficld at a siven moment is considered.
Whird The average crodibility for the entire soil drifting
period iy being Jdeteominad, which s wsually the case, this
condition should b discegarded.

Soil Ridge Roughness, K,

K, is 4 measure of soil surface roughness other than
that caused by clods or vegeration, de, it the natural
or artificial roughness ol dhie soil suriace in the {orm of
ridges “or snudl undulatons. 1 can be datermined from a
Hncar measure of sarface roughness,

\’clncf&)"juf Fromive Wind, v

The rate of soil movement varies directly s, the cube
of the wind velociy (2, 3, 17). Where average annual
soil loss determinations are desired, thd Mo ol wind
velodrycarrecied o stndard height of 30 feet is used.
Almmm'iml veloditios are narmaly disnbucedt thas
the higher the mean annual vidogily the greaer the p.'ohi-
hility of receiving high wiads.

Sail Surface Moisture, M
The rate of sail movement vazics approximately wnversely
a5 the ?\ﬂll.“lc_,_(\_l_’_” e surlace sod moniure ). Since
Jetadted auriace sofl maoisture v not generadlv aviaiiable

far dhiferent geographic docaiions, the wind crosion oaua-

“tion . M ia_.’.i.Mg__m_;buﬂ proportonal o the Tharntiaae
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Fig. 3—Alignment chart o determine: (i) diseance across ficld
strip along the prevailing wiod crosion direction from widdh
of field strip. and prevailing wind erosion direction, and (1)
width of field stoip from prevailing wind erasion direction
and distance across field strip along prevailing wind eroston
direction. :

Distance Across Field, 1D

D, is the towal distance across 2 given ficld measured
dong the prevailing wind crosion Jirection. On an unpro-
tected, eroding ficld the rate of soil’ flow is"zero on the
windward edge and increases with - distange to lecward
until, if the held is large enough, the fow reaches a maxi-

mum that 2 wind of 1 particular velocity can sustain, The

dotance required for soil flow to reach this maximum on
a given soil is the same for any erosive winds. It varies

only and inversely with erodibility of a field surface (11)..

It cun be computed from width of field il prevailing wind
crasion direction 1s known (6). Figure 2 provides data
on prevailing wind crosion direction in the Great Plains
(12). Similar maps giving this information for other geo-
graphe locations are being prepared. Figure 5 presents an
Lrpninent chatt for determuning the distance, Dy, along

“the wind Jdirection for different widths of nelds.

Sheltered Distance, Dy,

D, s the distance along the prevailing wind erosion
Jireetion that is shoeltered by a barrier, if any, adjoining
he fiedd. Data en the effectiveness of different kinds of
sirdiers in shielding the soil surface from crosion are
aivager but the distance is presently determined_in_a veey
way by multiplving the height cof the bharrier by

{
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Q‘unm\i(‘)' of Vegetarve Cover, RZ
surface residue amounts are Jdeterruned by .s.xmpling.
cleaning, deying, and weighing in accocdance with Agri-
cultural Research Scrvice standardized procedure® All
qu.mtitics of vépatative residuoe, R, connected with the
wind erosion cquation are based on washed, ovendry resi-
e mualtiplied by 1.2 to make them comparable to the
sl dicld measurements where samples are drycleaned
Cand arr-droed.

Kind of Vegetutive Cover, S

S is a factor Jdenoting the total cross-sectional area of
the vegetative material, The fincr the material and the
sreater its surface aren, the more it reduces the wind veloc-
ity and the more it reduces wind erosion.

Assigned values of § for different kinds of vegetative
waterial so Dar investigated are;

Simall grain stubble and stover .

sorghum stubble and stover

Corn stubble and stover oo oo .20

small grain in scedling: and stoaling stage, dead

or alive

Orieneation or Vegetative Cover Variable, K

K, is in effect the vegetative surface roushness variable.
The more erect the vegeadive matier, the higher it stands
ahove the ground, the more it slows the wind velocity
acar the ground, and the lower is the rate of soil eroston.
K., mcludes the influence of distribution and iocation of
veaetation such as width and direction of rows, umiform-
ity af distribution, and whether the veaetation 15 1n a fur-
row or on a ridge, K, has been assigned 2 value of 1.0
for absolately flat, small grain stubble with straw aligned
parallel with wind direction on smwoth ground in rows
10 inches apart at right angles to wind direction. For other
onentations and other residues, K, varies as 2 power func-
tion of amount of residue, R7, for vilues of R” greater than
1,000 Ih/acre. The exponent ranges frum approximately
0.5 for fAattened smali grain or sorghum o 0.25 for stand-

’_('.tvmuiiltc:v Report, July 1962, A standandirad procedure far
residue aampling, AKS 11-63. 10 p.
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SOIL SCILNCGE 3000y

- TTERAERER

PROCELAINGS 196y

tng suil grain and 20-inchenigh sorghum. In the ¢qua-
tion the varable, K, 13 combined with variables § and R’
and cxprassed in terms of an equivalent vegetative factor
whidhi is Jdiscussed in a subscquent section of this paper.

EQUIVALENT WIND _EROSION VARIABLES

Because of the nature of the relationship between suil
crodibiiity, E, and some of the 11 primary variables, it
his been found convenient to disregard some vanables,
group some, and convert others to equivalents as follows:
Soil erodibility, I }

Knoll erod:oility, . Soil and knoll erodibility, '

Surface crust stability, Fa. Disregard, crust transient
Soil ridge roughness, Ke soil ridge roughness facer, K

Local wind erosion climatic fac-

toz, C

Wind veleity, v
Surface soil mosture, M
Distance acrons ficld, De
sShettered distance, Dy

[

Tacld lengih, L

Quantity of vegetative cover, R’
Kind of vegetative cover, S
Orieatation of vegetative cover,

Fyuivalent quantuy of vegeta-
Live cover, :

Soil and knoll erodibility, 1/, is obtained simply by mul-
tplying sail crodibility, I, (Table 1) by kunoll crogibility,
I,, (Fig. 1) if a kaoll or hill 13 involved. Ior level land
ot slopes loager than 500 feet, 518 equal to. 100%¢; there-
foure, 1 = T, ‘ :

» The soil ridge roughness factor, K’,‘is expressed in
terms of hneight of standard’ soil ridges spaced at right

‘)(_ e A
Yig, 5=Wind crosica climatic factor C' (per cont) for\ Kansas
and pans_of Nebriska, Colorado, Oklihoma, New Mexico,

1

and Texas, Similar maps “for “otier—prrs—of thie” USA are
available from the Erosion Research Laboratory al Manhat-
o, Mans. .
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Vig, G—Chart to determine V from R’ or R’ from V of live or
dead small grain crops in scedling and stooling stuge, above
the surfuce of the ground. for crop in 3-inch-deep furrow (as
ceeated by a dedp furrow drill) and on smoeoth ground.

angles 1o the wind and with a height-spacing ratio of 1:4
(18). The rate of soil ow viries with ridge height, degree
ol doddiess of ridges, and wind velacity (1), The rela-
tisnship hetween soil diow ad ridpe height, within pre-
scrbed limits, follows an APProxXimate CUenary wurve.
Kidges 210 4 inches high are most elfective in conwolling
viosion. Kate of flow increases with, ridges greater than 4
inches or less than 2 inches high. Figuie 1 prosents a curve
for obtaining the cquivadent soil ridge roughness factor,
KR, Mrom o measure of K, The curve is based on 2 design
velocity of 50 mileshour at 50-foot height with wind
dieection ae 4y depress o the ridgds.

The Jocal wind crosion chimatic factor. &7, has been
doveloped from (he refationship stating that rate of soil
How varies directly as the cube of the wiad velocity and
mversely as the square of. the cHeaive meiswere or for
febons sated proviously, the Po3index. The climatic f2¢-
tor wis computed from the cquation

’ ./'. \'3

C ‘.‘._ . "‘1\53 l‘)_f“)'i'_. [1]
where v mean annudl wind velociy for a particular
Leopraphic” focation corrected to a standard heigit of 30
et and PL= Thorithwaite's P ratio = 10(P/E) =
Lse/sr 10) -4 Fadtor € has been computed for
fany locations throughout the USA, A map aiving general
'-f‘)}it'li of values of C tor the western halt of the USA
selbe deund ina previous publication (10), Detailed
Pups have also buen prepared and are available from the
tioson Research TLaboraory ar Manhatian, Fans, Figure 5

N swch a map for the center of the “dust bowl™ area of
HISR RS RTINS

“Phe equivalint field length, L7, s the unsheliered dis-
Jireacross the dickd aloay the prevailing wind erosion
Songthus L= Dy e D,

P equivalent vegelative cover variable, V. s obtuined
’ x:n.-ltxivl)_i'_n;; theovurnibles RY S, and K, = ()
s ihers Vidues of VY have been computed for various
"““:1- -m;i amounts of residae and are presented in Fig.
O A }’ B , R -

POLNDS PER ACRE }
FRRAN SR

o

1§

R [THOUSAN

[N P S P
.2 G g G 27
YV OATAQUSANGS OF EQMVALENT POUNWDS PLR ACKE)

Fig. 7—Chart to derermine Vo from R’ or R’ from V' of sand-
ing and far anchored small weain stubble with any row
width up o 10! inchey, dacluding stover.

3l

B ATHOSANDE UF FONS PER
-

LTI TR
] ' 10 2 14 e 1B 20 222 a4
YV (THOZSANDS OF ECONVNLLNT FOURDS! PER ACAL)

Fig., 8—Char¢ to determine V from R or R’ from V of stand-
ing and fHac grain sorghum swbble of average sulk thickness,

leafiness, and quintity of taps on the ground.

RELATIONSHIPS BETWEEN VARIABLES

The general functional relationship between the depend-
ent vaqable, E, the potential average annual soil loss in
tons per acte per annum, and the equivalent variables may
be expressed as . . .

E=7i(l, <LK, L, V). [2]
Machematical relugionships have been established between
indevidual varables. However, because of the complexity
of these relations, c.g., the relation hetween B and V ois
an exponential equation of the fokm E = (eV) while that
between E and L 15 a power equatiod “of-the form [ =
({1 - b)® a single equation expressing E as 2 tunction
of the 5 dependent vaziables has net -yt been derived.
The cquation can be solved in the following 5 steps, the
Liceer 2 tnvolving graphical solutons, with cach step evalu-
aung dhe eflect of an additional variable




SOLL SCIENCE

Determine cradibality Ly Uit would oo s
isu].lln{. ,\mnulh_ L,n.\‘hulicn.'.;, bare

\I: /'
from 1 wide,
g determimed prrcentiye u!h‘ \lr)- ALy realer than
051 mm oo diamcter and Jecuted under Cimatc condivions
as ot Gaden City, Kans.

Mep 2 /\L‘Cnum [or cﬂ‘ul of roughness, K/, and Hind
(.lmhhllll) o= 17 K

Siep 3 Account for cﬂu. of jocal wina v:lout) and
surlae sml moisture, €/, and find crodibility E; = ' X
}\'r x Cf

Step of - Account fc:r cfect of length of field, L7, and
({(.(rmmc Fy = 1" % K x ¢ )\Ikl *y. Determination
of I s not a simple multiplication becawse 12, 17 \ c,
and PR are all ainterrelated. A graphical »ulhtlon ol this
portion of the L(]Lm(lun v piven in g v

. Srep 5o -Account for efiect of vegaative cover, V4 and
determine the actual annual erosion Jor & spucilic held,
Fo = = 17 0 KPoxg CF o 17y x (V). Heore
aguin the relationships among B, V20 und L are not simple,
A graphical solution 1s given in Fig. 1.

In consulering the signiicance of e value of E, the
potential annual crosion Jetermmed s hese 5 steps, Uiy
Imponant to recall that the first sicp wue 1o determine the
crodibility. of 2 wide, bare, smoauh neld hatving a certain
claddiness as i it were located av Garden City, Kans., dur-
ing 1954 56 when there were 38 scasonal, (January 1 to
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t URCLY from soil
s unsheltered dis-

o
2 w('!nr( to (ILM'“HH'IL sail loss
o ,__, ¥ 'K’ and ‘}..—\ = PRAC!

7 1. Aereons the field. :

SO

Leld havos

A

BTN Tc))

Arai suy sovere duststoren and 61 annual storins, The
aeN 1 sty twen adjust this (.I\)s.l[\lllt)‘ i accordance with .
roughaess, chinaue: Acld deaglh, fand vegetative
coves conditiens, Thus, even though A\c..l"c annual values

of cericnn daciors sach as wind \(.‘lU(,lt) may be used
the compatiiions, the equation actually evaluates the erodi-
Lility of 4 neld having certain LY K, and Vovalues in
terms 6f wiiat it would have been during severe 501l blow-
ing tme. Tnerefore, when the equanion 1s used to-vdcsign
crosion cortrol measures, as iy done in subseguent secrions
of this paper, the design is.based on actual erogive condi-
fen,

NPT

GO aved '\r;"“'

APPLICATIONS OF THE EQUATION

The wind crosion ccudiion can’ be used 10 estimate the
poieatial average .umu‘.ll 501! E, or solved in reverse
w determine the condition of any eng of 17, K/, L/, or V
needed to control erosion. The nm'\ co'ui:uu 15 that cannot
be controlled are those Jumkm ed with the elimatic varishie,
Cr. Eaamples of use of the equation foliow to (1) deter
minc ~otential average annual soil loss, E, (1) determine

caetative cover needed to control crosion at a tolerable
lcul, and (i) determine width of strips necded to control
eroson at a tolerable level.

sy,

Determining Potential Average Annual Soil Loss, E
A. CONDITIONS

Assume a large aeld with a 2 640-foot north-south width, mostl)

h.t' but with a sigaificant Lnull with an average windwiard siope

9f 3%a Tocaied in the vicimty of Prate, Kans. The fickd has 800 1hy/
acre of \.c‘.mcd‘ mrvury Aar wheur stubble. Dr) sieving indicated
25% of soil fractions were >0.31 mm in diameter, There s 2
G3-fout-high shelietbelt on the south side of the feld. There are
a0 nidges, so swil ridge rodghngss cquals zera.

B. Stees 1o DiTerRMINE E
Use Table 1

D) Derermitne ©y = 10 Iz= 86 tons/acre per annum.

E« F'MC'CYITOHSFACRLAANNLN]

3 456 8 1C 20 30 40 aoaunoo
£, (KCL{TONS/ACREZANNUM)

Fit. 10— Chart o determine soil loss E == VK'C’L'V from soil
foss By == V'K'C'L’ and from the vegetative cover factor, V.
The chace can be used in reverse to dc(crmmc \'% nu:du.l 0
reduce soil {oss to any degree.
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Use Fi 1 o detenuine Lo o= 14327 for top of knoll, 130%
for windward slope, and 100% for rest of held. To he safe,
use 1ddhes thercfare, By == 1 X L = §6 3 1.4y == 125
tons/acie per annin., : .

2) Determine Fe = UK’ Use Fig. 4 to determune K'. K = 1.0

Jo == 12% X | .2z 12% lons/acre per annum.

3) Determine Fy z= UK'CL Use Figo 3 to determine &L L =
S0 for vicinity of Pratt, Kansas, a = 123 X' 1 )(@

=,
{
(2.5 tuns/acre per annum, ’9,,.
. o . . N e
4) Datermine prevailing wind crosion direction trom ! .

4y Determine B = 1, K, € 1(LD)
I\{:\p shiows 87 deviation from N-§ direction for DOJ;C
City. and 4° deviation for Wichita: thetefore, Pratt would
have about 6° deviation west of south.
Ky Determine distance 1¢ from Fig. 3. Dr = 2,750 feet,
¢) Berennine 17 by subtracting Du D, as stated earlicr, cquals
10 tuoes the height of the barricr or 10 M G0 == 400 feet
L7 Do = I = 2,750 — 600 == 2,150 fect.
d) Use Fig. 9 1o obtain B, = I, K', €', f(L"). Cut out mov-
able Ty == I'K'C scale. Place it along E: == VK" ordinate
so that 62.5 on movable scale coincides with 129 an a:di-
nate. Move to right, denwn aleng curved 129 hine to neer-
swetion of 17 == 2.150 feet, then move horivontaliv left 1o
mevable ¥y oseale and read Feo == 1, KO L S(R) = 6O
tans/acre per annain,
5) Determine Feorx Booz 1K O (LY, (V)
a) Deermine V o from Figo 7. Vi= 2,500 equivalent Ip/acre.
by Use Fig. 10 to deternune B = E. Stant with [, «= 60 on
Cabacissa of Fig, 10, Move vertically upward to intersection
of Vo= 2,500, then move hotizontally to left 1o ordinate,
E. I = 25 tons/ucre.

If the knoll had not been on the field, By would have equailed
86 instead of 125 and the equarion would give a final erodidiliy,
B, of 15 tops/acee per ananm, Thas erodibility, although quite
high on the catire feld, was substantially greater when evaluated
for the knoll condition.

Determining Vegetative Cover, R/, Needed to Control
Erosion at a Tolerable Level

A, CONDITIONS

Ly == 1" := 86 tons/acre per annus (I == 86 aad 1, with no
© knolls == 100%)

L0 (K. = 0)

5045 )

2,200 feet (previnbim. wind direction fions south and no
barricrs)

sntall grain stubble

flat .

tolerable soil loss 5= 5 wassacre per anneat (What con-
stitutes a tolerable loss varies with kind of crop, woaonud
choice, and soil reserves, Five tons per acie is more or less
a judgement value bascd on present knowledge of erosive
effeuts.)

a%
[HLRH

_—
1
t

r
(I

1]
]
'

B, §TEPS TO DETERMINE R

Determine Fo == 36 X 1.0 == 86 tons/acre per annum.
Deterinine Fa = 86 M 1.0 X . == 43 tons/ucre per apnum,
Derernnne Fo from Fig, 90 B = -0 tons/dcre per annum.
Determine Vowsing Fig, 10 and o tolerable E oof 5 ons/acre
per anoum. Enter ordinare B oof Fig 160 at 5. Preceed horizon-
tally to intersection' of Eo == a0 and read V vz 3,500 oquiva-
fent Wbzacre.

3) Duterntine R needed by wing Fig, 7 (fiat small grain stubble).
* e 1,200 Ih/acie which 5 che amount required 1o raduce
the eroaton o a S-ton/acre per annum level,

.

g e
e e e N

Determining Width of Strips Neweded
to Control Lrosion

A, CONDITIONS

Assume sanie field condittons as previous exaniple excepr that
it s deeded that it would be possible (o mainnin odly 500 b/
acre of vegetative cover and ar owas decided 0 use 2 combination
of this veeetative caver and neld stngn w0 connrel eromon The
problem, therefute, 150 to doermine roquired width of strips, L,
nceded to redicensorl fis (o0 d s/ a0Te per anosuam,

gl

to
on

Fu

30

sthie condinons o combinutions of conditions that could h‘
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SBUSrers 1o Derirssn LY s

‘Determine Feo== 86 X 1.0 == &6 tans/acre i anacm
Determtine Ea == 86 K 1.0 W .5 =743 tons/ants et
Determine ¥V fram Fig 7. Vozz 20000 cequasabent (b,
Dewwrmine B from Fig, 10 for a tolersble o 8 1
pei dnnum. Enter-ordinmte E at 3, procesd hbfinmull&'f’
to Vo= 2,500, then move vertically. downwanl 1o ' §
wWas/alre per annum. : e

Lictermine L' flom Fip. 9. Place Fa o d4ipn o)
S50 1t _couu‘iflgs- with Ex == 86, Find ¥, 72 18 on gus
amd from (iis puint move horizontally to eight 1o 4
of curved line coming Jlown from point (43, 8§6),
ccend vaduaally downward te L = 150 feet, '

The waind érosion zquation can be used to Cnnsiaicr'(h

must etfectively control erosion. The preceding examples sve
ly to idusinale possible applications. RN ?‘

NEEDED RESEARCH

[N £

The general framework of the wind ermsicn equation

has been dc\'c_‘igivc-d but many details are sull lacking,

wther research s needed o more thoroughly evaloate
me of the primary variables that influence wind erosion

—=especially the wteracting influence of combinations of
these variables., :

More information s newded on the influence of ditfereat

impienments on soil cloddiness, soil ridge roughness, and
vegetative cover Thus miormation would be impuostant i
prescribing elieciive meihads of tllage to control crosion.

fu

[aformation is needed on the average distance, 1y, of
I and partial protection trom wind crosion afforded by

barriers of various widihs and spacings in VALOUS  peo-

Lr

aphic locations and for vanous soils.
Prevaiting wind crostan direction necds to be determined

for arcas outside of the Great Plains,

to

Better information on surfuce soil moisture in relation
climatic conditions s also needed to improve the reli-

ability of the climatic factor, C’. The Thornthwaite Index

ca

n be cousidered only 2s 2 rough estimate of moisturc

conditions, Climatic Tagor, €7, also should be compuied
on 1 moathly or seasonal basis to, permut-betier evaluation
of shost-time, highly erosive periods.

Seasonal and annual soil erodibility, I, based on dry sicv-

ing, nceds to be determined for various soil types wherever
wind crosion is 2 problen. '

Information is also nceded on values of vegetative cover

factor, S, and oricutation, K, for crops other than those
already 1nvestigated. ' :

Further infonmation on any one or all of these factors

wili help to climinaie werknesses and increase the accuracy
and usefulness of the wind erosion equation.

[

(v
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