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W. S .  Chepi 1  s t a t e d  "The b a s i c  causes o f  w ind  e r o s i o n  a r e  few 
and simple. Wherever ( a )  t h e  s o i  1 i s  loose, f i n e l y  d i v i d e d ,  and d ry ,  
( b )  the  s o i l  s u r f a c e  i s  smooth and bare, and ( c )  t h e  w ind  i s  s t rong ,  
eros ion may be expectedt1 ( 5 ) .  A. W. Z ingg, a f t e r  a n a l y z i n g  c l i m a t e  
i n  r e l a t i o n  t o  w ind  e r o s i o n  problems, conc luded t h a t  w ind  e r o s i o n  i s  
a ser ious t h r e a t  i n  areas w i t h  low and v a r i a b l e  p r e c i p i t a t i o n ,  h i g h  
frequency o f  drought ,  h i g h  temperatures and e v a p o r a t i o n  r a t e s ,  and 
va r i ab l e  h i g h  wind v e l o c i t i e s  (36).  A l l  who l i v e  i n  t h e  Great  P l a i n s  
know t h a t  the  c l i m a t e  meets t he  c r i t e r i a  e s t a b l i s h e d  by Z ingg  o f t e n e r  
than we would l i k e ;  consequent ly ,  t he  b a s i c  c o n d i t i o n s  s p e c i f i e d  by 
Chepil as caus ing  w ind  e r o s i o n  f r e q u e n t l y  a r e  p resen t .  

The Great P l a i n s  has a l o n g  h i s t o r y  o f  w ind  e ros i on ,  most o f  i t  
occur r ing  a f t e r  t he  v i r g i n  lands were broken and p l a n t e d  t o  c u l t i -  
va ted  crops, b u t  some b e f o r e  t h e  s o i l  was c u l t i v a t e d  (22) .  Weather 
records r evea l  major  d u s t s  torms i n  1854-60, 1864-65, 1874, 1880, 
1890-94, 1901, 1910-14, 1917, 1919, 1922-23, 1934-39, and 1954-57. 
The ex ten t  o f  damage t o  the  l a n d  i s  ev idenced by q u a n t i t a t i v e  
measurements i n  t h e  l a t e  1930% (wh i ch  i n d i c a t e d  t h a t  many f i e l d s  
l o s t  as much as 12 inches  o f  t o p s o i l )  and by measurements of d u s t  
concen t ra t i on  i n  t h e  19501s i nd ' i ca t i ng  t h a t  as much as 10,000 tons  
per hour per  v e r t i c a l  square m i l e  o f  dus t  was i n  t he  a i r  and moving 
about i n  wes te rn  Kansas and e a s t e r n  Colorado. Es t ima tes  made f r om 
such da ta  and f rom ana lyses  o f  w ind  reco rds  i n d i c a t e  t h a t  48 m i  11 i on  
ac re - fee t  o r  1.2 inches  o f  s o i l  m a t e r i a l  p robab l y  has been removed 
from about 750,000 square m i l e s  i n  t he  Great  P l a i n s  d u r i n g  t h e  40 
years f rom 1922 t o  1961 ( 7 ) .  Q u a n t i t a t i v e  measurements have not been 
made s i nce  1961, b u t  d u r i n g  1961-67 t he  S o i l  Conserva t ion  S e r v i c e ' s  
Report o f  Wind E r o s i o n  Cond i t i ons  i n  the  Great P l a i n s  has i n d i c a t e d  
an average damage o f  about 2.7 m i l l i o n  acres,  w i t h  a  low o f  1  m i l l i o n  
i n  1961-62 and a h i g h  o f  about  4.4 m i l l i o n  i n  1963-64. 
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D e s p  e r l l i o n s  o f  acres be ing  damaged each year, I b e l i e v e  we 
have made c . J - l  progress and advances i n  c o n t r o l l i n g  wind eros ion .  I t  
i s  d i f f i c u l t  t o  f i n d  q u a n t i t a t i v e  f i g u r e s  t o  j u s t i f y  progress because 
d e t a i l e d  r e f * - r d s  o f  duststorms a re  no t  kep t  throughout t he  P la ins .  
Acreage darna6jf.d f i g u r e s  g i ve  us some idea o f  the  ex ten t  o f  the problem 
but  they do n o t  n e c e s s a r i l y  g i v e  a measure o f  the  ser iousness o f  e ros ion .  
This  i s  ev iden t  when one examines the  acreage d a w e  cha r t s  f o r  the  1936- 
37 and the 1955-56 blow seasons and compares them w i t h  the  number of 
duststorms. I n  1936 and 1937 the re  were about 5 m i l l i o n  acres o f  l and  
damage each year by 120 duststorms. I n  1955 about 15 m i l l i o n  acres 
were r e p o r t e d  as damaged and i n  1956 about 10 m i l l i o n  acres damaged by 
on l y  40 duststorms d u r i n g  those two years, which were considered t o  
have had more ser ious  droughts than dur ing the  1930's. The conc lus ion  
from such da ta  i s  t h a t  perhaps we haven ' t  so lved  the  wind e ros ion  
problem but we probably  have made some r a t h e r  s u b s t a n t i a l  progress i n  
reducing i t s  ser iousness. 

How Advances Have Been Made 
Advances i n  wind e r o s i o n  c o n t r o l  have been made because: (a )  

Farmers a re  more knowledgeable and have b e t t e r  a t t i t u d e s ,  (b)  b e t t e r  
farm machinery i s  a v a i l a b l e ,  ( c )  cos t - sha r i ng  by government has a s s i s t e d  
i n  e s t a b l i s h i n g  conserva t ion  p rac t i ces ,  and ( d )  research has c o n t r i -  
buted knowledge about the mechanics o f  wind e ros ion  and prov ided a 
s c i e n t i f i c  bas i s  f o r  i t s  c o n t r o l .  

Farmers 
The farmer today i s  much more knowledgeable about wind e r o s i o n  

and i t s  c o n t r o l  than h i s  predecessor o f  the 1930's. I f  he i s  an o l d e r  
man, he learned some va luab le  lessons i n  the 19301s. I f  he i s  a 
younger man, he i s  p robab ly  b e t t e r  educated through formal schoo l i ng  
or  through the va luab le  ass is tance he rece i ves  through the S o i l  Con- 
s e r v a t i o n  Serv ice  and U n i v e r s i t y  Ex tens ion  Serv ice.  Because he i s  
more knowledgeable he has a b e t t e r  a t t i t u d e  and more r e a d i l y  accepts 
research r e s u l t s  and p r a c t i c e s  recommended by S o i l  Conservat ion and 
Extens ion  Serv ice s p e c i a l i s t s .  

Farm Machinery 
Be t te r  machinery p rov ided by manufacturers o f  farm equipment has 

c o n t r i b u t e d  i m o a s u r a b l y  t o  b e t t e r  wind e ros ion  c o n t r o l .  The manu- 
. f a c t u r e r s  have prov ided l a r g e r  and more e f f i c i e n t  machines f o r  the 

farm. many o f  which have in t roduced more e f f e c t i v e  and new k inds  o f  
t i l l a g e  ac t i on .  Manufacturers1 o rgan i za t i ons  such as the Farm Equip- 
ment I n s t i t u t e  and the Farm Equipment Manufac turers f  Assoc ia t i on  have 
promoted a b e t t e r  understanding o f  equipment requirements through 
meetings'and conferences w i t h  federa l  and s t a t e  research groups. A l l  
o f  the  va r i ous  companies c a r r y  out ex tens ive  research  programs t o  
improve present l i n e s  o f  equipment and t o  develop new machines. 



Development o f  subsurface sweep machines, which have advanced the  
stubble-mulch system o f  farming, have probab ly  c o n t r i b u t e d  the  most 
t o  wind e ros ion  c o n t r o l  bu t  development and improvement of d r i l l s  t o  
work i n  heavy res idues,  mulch t readers,  s tubb le  choppers, and rod-  
weeders f o r  subsequent c u l  t i v a t i o n  opera t ions  a1 so have p rov ided  
be t te r  wind e r o s i o n  c o n t r o l .  

Cost-sharing 
Federa l  programs i n i t i a t e d  i n  the 1930's and 1940ts, such as 

Pub l ic  Law 46 o f  t he  7 4 t h  Congress, s h e l t e r b e l t  p l a n t i n g ,  Water 
F a c i l i t i e s  Ac t  Development, Farm F o r e s t r y  Ac t  P lan t ings ,  and Land 
U t i l i z a t i o n ,  added cons iderab le  impetus t o  e s t a b l i s h i n g  b e t t e r  c o n t r o l  
o f  wind e r o s i o n  ( I S ) .  Then i n  1956, a f t e r  t he  drought  o f  t he  SO'S, 
enactment o f  the  Great P la ins  Conservat ion Program p rov ided  a means 
t o  f u r t h e r  min imize the  c l i m a t i c  and other  hazards o f  fa rming  and 
ranching i n  the P la ins .  Through t h i s  program, landowners rece i ve  
federal  payments f o r  f u l f i l l i n g  c o n t r a c t s  t o  do such t h i n g s  as p l a n t  
cropland t o  grass, c o n t r o l  brush, develop s tock  water sources, de- 
velop and improve i r r i g a t i o n  systems, and spread water f o r  hay crops. 
The program has a l s o  s t i m u l a t e d  farmer and rancher use o f  s tubb le -  
mulch t i l l a g e  and g r a z i n g  management, though n e i t h e r  p r a c t i c e  i s  
cost-shared ( I S ) .  A l l  o f  those p r a c t i c e s  c o n t r i b u t e  d i r e c t l y  o r  in-  
d i r e c t l y  t o  c o n t r o l l i n g  wind eros ion ,  and the f i n a n c i a l  ass is tance- -  
about 46 percent  o f  t o t a l  cos t  o f  a g iven  prac t i ce- -has  made the  
farmers'  economic s i t u a t i o n  much more tenab le  and i n  many cases has 
been the  d i f f e r e n c e  i n  a p p l y i n g  o r  no t  a p p l y i n g  a g iven  p r a c t i c e .  

Research 
Research d u r i n g  the  pas t  20 years has g i ven  us a b e t t e r  under- 

s tand ing  o f  the wind e r o s i o n  process and o f  methods t o  c o n t r o l  i t .  
Since the l a s t  meet ing o f  t h i s  group i n  1962 where D r .  Chep i l  r e -  
po r ted  on wind e ros ion  fac to rs ,  I t h i n k  t h e r e  have been some advances 
r e s u l t i n g  f rom research. I n  t h i s  s e c t i o n  we w i l l  p o i n t  ou t  p a r t i c u l a r  
areas where research  has c o n t r i b u t e d  t o  b e t t e r  wind e r o s i o n  c o n t r o l ,  
ment ion a few t h i n g s  learned,  and p rov ide  a r a t h e r  complete re fe rence  
l i s t  f o r  anyone want ing more d e t a i l .  a 

Mechanics o f  wind eros ion.- -Cont inu ing s tud ies  o f  the phys ics  o r  
mechanics o f  the  wind e r o s i o n  processes c o n t r i b u t e  i n d i r e c t l y  t o  wind 
e ros ion  c o n t r o l  by p r o v i d i n g  a  b e t t e r  understanding o f  how wind moves 
s o i l  and o f  tha  fo rccs  wo must d m 1  w i t h  t o  doviso c o n t r o l  mcasurcs. 
Hcsearch t o  c v a l u a t ~  the tu rbu lcnco o f  thc  wind and tho  fo rcos  exo r tod  
as  s o i l  p a r t i c l e  movement i s  i n i t i a t e d  has i n d i c a t e d  ( a )  a tu rbu lence 
fac to r  o f  2 . 2  near the s o i  1 sur facc ,  (b )  a l i f t  f o rce  cqua1 t o  about 
0.85 o f  the drag  fo rce ,  and c )  a t h resho ld  d rag  rang ing  f rom 0.85 
dyner/cme2 t o  14.0 dynes/crn.', depending on s i z e  and d e n s i t y  o f  s o i l  
p a r t i c l e s  bu t  equal t o  t h a t  d o r i v c d  from a 13- t o  15-milo per  hour 
wind measured a t  1- foot  h e i g h t  fo r  most f i e l d  s o i l s  (6,iO). 



k :  t i l t  s t ud ies  o f  dus t  d e p o s i t i o n  f rom the atmosphere have shown 
tha t  tj7* Q3mount depos i ted  decreases w i t h  d i s tance  f rom source, ranges 
from 1 0  t ?  3,600 pounds per  a c r e  per month f rom the  Rocky Mountains 
t o  the i a s t  Coast, and seems l a r g e  enough t o  i n f l u e n c e  s o i l  genesis 
and s o a  1 renewal (28). 

o r  f a c t o r s  i n f l u e n c i n g  wind erosion.--The d e l i n e a t i o n  o f  major  
f a c t o r s  i n f l u e n c i n g  t h e  amount o f  e ros ion  from a g i ven  f i e l d  and de- 
velopmcnt o f  a wind e ros ion  equat ion  have perhaps been two o f  t he  most 
impor tan t  c o n t r i b u t i o n s  toward advances i n  wind e r o s i o n  c o n t r o l  t h a t  
have come from research  ( 3 5 ) .  The equat ion  t h a t  i s  use fu l  i n  determin-  
i n g  the p o t e n t i a l  amount o f  e ros ion  f rom a g i ven  f i e l d  and i n  des ign ing  
wind e r o s i o n  c o n t r o l  measures i s  

E = ( 1  C ' ,  K t ,  L t ,  V )  ( 1 )  
where E a average annual s o i l  loss  i n  tons per acre, It = s o i l  e r o d i -  
b i l i t y  index measured i n  terms o f  s o i l  aggregates g rea te r  than 0.84 m. 
i n  diameter and land s lope percentage, C '  c l i m a t i c  f a c t o r  measured i n  
terms o f  wind v e l o c i t y  and sur face  s o i l  moisture, K t  - s o i l  sur face 
roughness, L 1  = unshe l te red  f i e l d  w i d t h  measured a long  d i r e c t i o n  o f  
p r e v a i l i n g  wind, and V - v e g e t a t i v e  cover. 

Recent research t h a t  has c o n t r i b u t e d  t o  t he  improvement and use- 
f u lness  o f  t he  equat ion  i nc lues :  (a )  Determin ing I values f o r  h i g h l y  
e r o d i b l e  s o i l s  i n  Ohio, thus ex tend ing  the  range o f  a p p l i c a t i o n  of  t he  
equat ion, (b) ana l yz ing  w ind f low p a t t e r n s  over h i l l s  and k n o l l y  t e r r a i n  
and de termin ing  a c o e f f i c i e n t  t o  account f o r  increased wind forces on 
tops and windward s lopes o f  h i  11s o f  different percentage s lopes (g ) ,  
( c )  computing a month ly  c l i m a t i c  f a c t o r  C t  f o r  a l l  areas i n  the  U n i t e d  
States subjoct  t o  wind c ros ion ,  whibh accounts f o r  month ly  v a r i a t i o n s  
i n  wind v o l o c i t y  and prov ides  a b c t t e r  sho r t - t a rm indax o f  wind vc- 
l o c i t y t s  i n f l u o n c o  on s o i l  c r o s i o n  ( 2 7 ) ,  ( d )  determin ing  the r e l a t i o n  
betweon s o i l  roughness and e r o d i b i l i t y ,  i n d i c a t i n g  t h a t  a r i d g o  rough- 
ness o f  f rom 2 t o  5 inches i s  more e f f e c t i v e  than roughness l ess  o r  
g rea ter  (4) ,  ( e )  developing a mathematical  method f o r  computing magni- 
tude o f  wind e ros ion  forces,  p r e v a i l i n g  wind e r o s i o n  d i r e c t i o n ,  p re -  
ponderance o f  wind e r o s i o n  fo rccs  i n  the p r e v a i l i n g  d i r e c t i o n ,  and 
computing these values f o r  212 l o c a t i o n s  i n  the  U n i t e d  Sta tes  thus 
p r o v i d i n g  u s e f u l  i n f o r m a t i o n  f o r  e v a l u a t i n g  need f o r  wind eros ion  
p ro tec t i on ,  proper  o r i e n t a t i o n  and spacing o f  a s u i t a b l e  b a r r i e r ,  
r e l a t j v a  m e r i t s  o f  b a r r i e r  o r i e n t a t i o n ,  and f i e l d  l e n g t h  d is tances  O f  
and L i n  t he  wind e r o s i o n  equat ion  (24, 2 7 ) ,  ( f )  de termin ing  d is tances  
p ro tec ted  f rom s o i l  e r o s i o n  by va r i ous  k i n d s  o f  f i e l d  s h e l t e r b e l t s ,  
which i s  U S G ~ U ~  i n  de termin ing  the d is tances  Ob and L i n  t h e  wind 
e ros ion  equat ion  (34 ) ,  and ( g )  s tudy ing  the e f f ec t s  o f  d i f f e r e n t  k inds ,  
amounts, and o r i e n t a t i o n  o f  res idues  on wind e ros ion  and development 
o f  the parameter V i n  the  wind e r o s i o n  equat ion  (23, 35) .  



T i 1  lage 
Advances i n  wind e r o s i o n  c o n t r o l  have come f rom a  number o f  r e -  

cent research s tud ies  t o  determine the i n f l uence  o f  s o i l  v a r i a b l e s  
on t i l l a g e ,  t o  measure the  performance c h a r a c t e r i s t i c s  o f  s tubb le -  
mulch t i l l a g e  machines, t o  eva lua te  longt ime e f f e c t s  o f  de layed fa l l ow ,  
t o  evaluate farmer t i  1 lage p rac t i ces ,  and t o  develop machines and 
systems t o  inc rease s o i l  c loddiness.  I n v e s t i g a t i o n s  o f  t he  i n f l uence  
of s o i l  dens i ty ,  moisture, and t e x t u r e  on s o i l  c lodd iness  showed t h a t  
the re  i s  an optimum mo is tu re  l e v e l  t h a t  produces more c lodd iness  of  
increased s t a b i l i t y ,  t h a t  i n c r e a s i n g  d e n s i t y  by compaction g r e a t l y  
increases c l o d  y i e l d  and s t rength ,  and that the r a t e  o f  inc rease i s  
re la ted  t o  t e x t u r e  (19, 20, 21). Performance o f  va r i ous  s tubb le -  
mulch t i  I l a g e  machines has been measured i n  regard  t o  the machines1 
conserving res idues  and produc ing  c lods  f o r  wind e r o s i o n  c o n t r o l  (1, 
2, 12, 13, 29, 31, 32, 33). E v a l u a t i o n  o f  longtime e f fec t i veness  of 
stubble-mulch fa rming  and delayed f a l l o w  showed those two p r a c t i c e s  
t o  ma in ta in  good whcat y i e l d s  and p rov ido  adoquato s o i l  c lods  and 
residue f o r  wind e ros ion  c o n t r o l .  Po r tab le  wind tunne l  t e s t i n g  of  
practices farmers use t o  c o n t r o l  wind o ros ion  on sandy s o i l s  of n o r t h -  
west Ohio showod t h a t  d e l a y i n g  t i l l a g e  t o  co rn  p l a n t i n g  t i m e ,  u s i n g  
n o - t i l l a g e  p l a n t i n g ,  s idewinder  o r  power-disk p l a n t i n g  methods a r e  
fa r  more e f f e c t i v e  in  c o n t r o l l i n g  wind e r o s i o n  than the  p low-p lan t  
method. Other research  has determined des ign  c r i t e r i a  and helped t o  
develop and t e s t  impact- type t o o l s  t o  inc rease t h e  cloddiness po- 
t e n t i a l  of sandy loam s o i l s  ( 17 ) .  

Nonvegetative and processed v e g e t a t i v e  s o i l  s t a b i l i z e r s  
Research by the  Wind E ros ion  Laboratory,  the  B i g  Sp r ing  F i e l d  

Stat ion,  B i g  Spring, Texas, and the  I n t e r n a t i o n a l  Synthet ic  Rubber 
Co. Ltd., Southampton, England, has p rov ided  i n f o r m a t i o n  on e f f e c t i v e -  
ness, amounts requ i red ,  and cos ts  o f  a number o f  nonvegeta t i ve  and 
processed v e g e t a t i v e  s o i l  s t a b i l i z e r s ,  which a r e  u s e f u l  i n  advancing 
wind e ros ion  c o n t r o l  (11, 14, 30). S t a b i l i z e r s  eva lua ted  i n c l u d e  
g rave l  and crushed rock, va r i ous  sur face  f i l m s  such as res in - i n -wa te r  
emulsion (pe t ro leum o r i g i n ) ,  r a p i d c u r i n g  cutback aspha l t ,  a s p h a l t -  
in-mineral  o i l  emulsions, wood ce11ulose f i b e r ,  and c o t t o n  g i n  t rash.  
Cutback aspha l t  i s  p a r t i c u l a r l y  e f f e c t i v e .  Aspha l t  and r e s i n  emulsions. 
espec ia l l y  those tha t  remain mo is t  a t  l e a s t  3 months a f t e r  a p p l i c a t i o n ,  
a r e  e f f e c t i v e .  La tex- in -minera l  o i l  emulsions a r e  very  e f f e c t i v e  and 
moderate i n  cost .  Starches a r e  n o t  e f f e c t i v e .  Wood c e l l u l o s e  f i b e r  
i s  reasonably e f f e c t i v e  i f  a b inder  1  ike aspha l t  i s  mixed w i t h  t he  
f i be r .  About 1.5 tons per acre  of c o t t o n  g i n  t r a s h  i s  r e q u i r e d  t o  
hold e ros ion  r a t e s  on loamy f i n e  sand t o  a t o l e r a b l e  amount ( 3  tons 
per acre per ,year), and 3 o r  5 tons o f  t r a s h  reduced s o i l  losses by 
73 and 88 percent,  r e s p e c t i v e l y .  



Crop r -2 spacing 
h. ~ n t  t e s t i n g  o f  g r a i n  sorghum and wheat row spacing us ing  a 

p o r t a b i f  wind t w n e l  has p rov ided  u s e f u l  i n f o r m a t i o n  on the  i n f l u e n c e  
o f  sparf. botweon rows and on p l  4 . ~ t i n g  para1 l c l  c;r n w .  para1 l e l  w i t h  
wind d i l w t i o n s .  Eros ion  losses on sorghum s tubb le  l a i d  can be s i g n i -  
f i c a n t l y  reduced i f  h i g h  p l a n t  p o p u l a t i o n s ~ w i t h i n  recommended l i m i t s  
(240 sqi.mro inches per p l a n t  i n  southwastorn Kansas) a r e  p l a n t e d  i n  
narrow (21- inch)  rows perpend icu la r  t o  t he  p r e v a i l i n g  wind e r o s i o n  
d i r e c t i o n  (26). E i g h t - i n c h  row spacing o f  w i n t e r  wheat p rov ides  a 
cons iderab ly  l e s s  midwin te r  e r o s i v e  c o n d i t i o n  on sandy lands than 
does 10- o r  12- inch row spacing, and winds b lowing  p a r a l l e l  t o  wheat 
rows eroded n e a r l y  10 t imes more s o i l  than winds b low ing  perpendi -  
c u l a r  t o  rows (16) .  

B a r r i e r s  
Cont inu ing  f i e l d  and l a b o r a t o r y  research  on w ind  b a r r i e r s  a t  

B i g  Spring, Texas, and Manhattan, Kansas, has shown: (a)  A b a r r i e r  
o f  40 percent  p o r o s i t y  i s  more e f f e c t i v e  i n  reduc ing  leeward wind- 
speed than one o f  0, 20, o r  60 percent  p o r o s i t y ,  (b) rows o f  annual 
crops o f  kenaf,  p e a r l  mi l l e t ,  and the fo rage sorghum "Cropguard" 
produce e f f e c t i v e  b a r r i e r s  i n  t h e  sandylands o f  Texas, and (c )  t rees,  
shrubs, and grasses l i k e  Lombardy poplar ,  honeylocust,  Russian mul- 
ber ry ,  caragana, American plum, honeysuckle, tamarisk, pampasgrass, 
and bamboograss have good drought hard iness and p o t e n t i a l s  f o r  p ro-  
duc ing  e f f e c t i v e  wind b a r r i e r s  i n  c e n t r a l  and western Kansas. Pre- 
sent research i s  examining b a r r i e r  e f f e c t s  on m ic roc l ima te  and the  
ener gy budget . 
P l a n t  abras ion  

RBsearch a t  Manhattan, Kansas, on vegetables and a t  B i g  Spring, 
Texas, on c o t t o n  has revea led  d i f f e r e n c e s  i n  e r o s i o n  to le rances  o f  
those two crops. Co t ton  y i e l d  appa ren t l y  i s  no t  a f f e c t e d  by w ind  
e ros ion  un less  e ros ion  r a t e s  a r e  h i g h  enough t o  complete ly  k i l l  the 
p l a n t s  bu t  r e l a t i v e l y  low r a t e s  o f  sand movement (0.2-ton per r o d  
w i d t h  per  hour) seve re l y  damage green bean seed l ings  and s u b s t a n t i a l -  
l y  reduce y i e l d s  (3, 25). Present research i s  e v a l u a t i n g  the tomatoes' 
t o l e rance  t o  abras ion  under v a r y i n g  c o n d i t i o n s  o f  mo is tu re  s t ress .  

Wind-rain 
Recent research  a t  Manhattan t o  eva lua te  e f f e c t s  o f  w ind-dr iven  

r a i n  on c l o d  d e s t r u c t i o n  has c o n t r i b u t e d  i n d i r e c t l y  t o  b e t t e r  wind 
e ros ion  c o n t r o l  by g i v i n g  i n f o r m a t i o n  u s e f u l  i n  connect ion w i t h  o the r  
research on optimum s i t e  and number o f  c l ods  needed t o  c o n t r o l  e r o s i o n  
and gn methods o f  producing c lods.  Resistance of c l ods  t o  beat ing  
and w e t t i n g  a c t i o n  o f  r a i n f a l l  was s t r o n g l y  r e l a t o d  t o  clod s i z e  andfl 
t o  i n t e n s i t y  and d u r a t i o n  o f  r a i n f a l l .  Small c l ods  were more r e a d i l y  
dest royed by r a i n d r o p  impact than l a r g e  c lods.  Shor t -dura t ion ,  high- 
i n t e n s i t y  r a i n s  were more d e s t r u c t i v e  than long-durat ion,  l o w - i n t e n s i t y  



ra ins .  Up t o  66 percent  more s o i l  i s  detached from c l o d s  exposed i n  
r a i n  d r i v e n  by 30-mile-per-hour wind than f rom c lods  exposed t o  r a i n  
o f  equal i n t e n s i t y  and d u r a t i o n  w i thou t  wind (18) .  p resent  research  
i s  e v a l u a t i n g  the  e f f e c t  o f  wind on the  path o f  f a l l i n g  ra indrops ,  

P r e d i c t i o n  o f  e r o s i o n  hazard 
Some research has been done t o  at tempt  t o  dev ise  a method of  

p r e d i c t i n g  the  wind e r o s i o n  hazard be fore  i t  occurs so p recau t i on -  
a ry  measures can be taken. Analyses o f  p r e c i p i t a t i o n ,  wind, and 
temperature data i n  r e l a t i o n  t o  number o f  dusts torms o c c u r r i n g  a t  
Dodge C i t y  dnd Cerden C i  ty ,  Kansas, d u r i n g  the  40 years, 1922-61, 
has produced a p r e d i c t i o n  equa t i on  w i t h  o n l y  f a i r  r e l i a b i l i t y  (8). 
The p r e d i c t e d  number o f  duststorms f o r  a g i ven  b low season i s ' c a l c u -  
l a t e d  f rom an a n a l y s i s  o f  c o n d i t i o n s  f o r  a 3-year p e r i o d  p r i o r  t o  
May 31 o f  each year. Values o f  Cc, the  c r u c i a l  c l i m a t i c  index; C3, 
the 3 -p r i o r - yea r  index f o r  1966 and 1967; and N, the number of  dust- 
storms p r e d i c t e d  f o r  f o u r  l o c a t i o n s  i n  Kansas a r e  as fo l l ows :  

The p r e d i c t i o n s  i n d i c a t e  t ha t  the 3 -p r i o r - yea r  index fo r  1967 
i s  above c r u c i a l  f o r  a l l  l o c a t i o n s  and t h a t  except  f o r  Goodland, t he  
p o t e n t i a l  f o r  dusts torms i s  g rea ter  t h i s  year than l a s t .  The e r o s i o n  
hazard i n  t he  Wich i t a  and Goodland areas i s  p a r t i c u l a r l y  h i g h  and some 
precaut ionary  emergency measures migh t  be necessary i n  those areas if 
st rong  winds a r e  experienced i n  the c r i t i c a l  February -Apr i l  per iod .  

N 
Locat  i o n  *-=? 

More research i s  needed t o  improve p r e d i c t i o n s .  The present  p re -  
d i c t i o n  p rov ides  some i n d i c a t i o n  o f  t he  e r o s i o n  hazard; however, i t  
does n o t  adequate ly  assess the i n f l u e n c e  o f  l a t e  summer and f a l l  p r e c i p -  

, i t a t i o n  and s o i l  mo is fu re  when wheat i s  p lan ted .  I f  s o i l  mo is tu re  i s  
good a t  p l a n t i n g  t ime and w i n t e r  wheat makes s u b s t a n t i a l  growth, the  
e ros ion  hazard seems t o  be s u b s t a n t i a l l y  reduced rega rd less  o f  p r i o r  
cond i t ions .  

Conclusions 
Advances i n  wind e r o s i o n  c o n t r o l  have been made i n  the Great 

Plains'because o f  b e t t e r  a t t i t u d e s  and f@know how" on the  par t  o f  t he  
farmers; because farm machinery companies have improved t i l l age ,  plant-  
ing,  and h a r v e s t i n g  rnachinory; bccauso the govornmont cos t - sha r i ng  
programs have helped f i nance  conserva t ion  p r a c t i c e s ;  and because r e -  
search has g i ven  us a b e t t e r  understanding o f  t he  mechancis o f  wind 
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Good 1 and 
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eros ion and methods c,f con t ro l .  While advances have been made, there  
i s  room f o r  improvement. We s t i l l  have more duststorms than we need. 
Cropping systems and methods o f  farming are  c o n t i n u a l l y  changing, e.g., 
we r a i s e  some vegetables i n  Kansas now and we a re  t a l k i n g  about l e v e l -  
i n g  and benching more land. We must s t r i v e  t o  devise and apply more 
e f f e c t i v e  methods o f  wind eros ion c o n t r o l  t o  the changing a g r i c u l t u r a l  
systems. 
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