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W ind Erodibility of Organic Soils 
Intcn~ ,\t'ly ,.: r0l'pt:J \)rgJOI.' \(lIb uc of ~n uht'" r.n \.(WI'. willt.i .. ro,ion The' ~):'I]I.:c.li, \, ot (hl~ \tuJyW,I\ n inC.I)lIrC 

rl.m rh~ ,,,.Ii \\'llhl ~rqd lhilll\, roper I'.... h lli r or~;\o1( \"il, II 'r, wlkcwJ trum Hnfld.l, \ prrh C.1folml. lnJ 

~l iJu~.lh 1h" ut~.m !( Illlttcr '(,nrent, .tgg~~lI( dtnsl[~ , dr\ .~g~ll. '.\~ ' I.lhtllt:_a::t~n ~ .. t~· :> Ilf JI'Itnbuu(lIl .InJ 
,nil \\'.It<'' hJI.,[nilti" \\,rc I:1C.IIllrlJ Tun (12: III 20 III 6 "eI) W 'Ie till .J II id . I;, II 1,IInpleo ' udl .•nJ ,ie,," 
"'ii, with SO'II or' J~[tj;dll <U.X~ mm, '1 "'" 01 both [1II!ed and nn.rns[,,1 OU 'HIe pl." ill 3 1.1,'O!J(Of'l II ill" 

[unnel lnd ' polt'd:o '\lnd .,( \'Jft[\:!1 'pm\" . K~t~Jle Jenmln r.m~t'd hom II ~; ru 1.1' ~ I)( m -\ II hi,h i, 
!.-" hJn 'I'''''' mln'! .11 ,"ib. lJ,, - .\~It'g,llc 'I.hillll' IIlI rd.lIIych· 1\I~h ) ,9- /. - I" J~~ 11],1"<lhll!.{IrirtlOIl 

,doc;(\ \;Hit'd 1'l OIll O. ill [I) o . ~ \ III I I tOI (h ~ held conJltion In,l '-rum {) . ~ - III n. \ J Il . I I for (he snt! \\ it" SO'" 
01 the ';"~lcgltC' ,tl8-t mill 11,< l:i.~r ':.[t ~bmi(1!1 (oc!li'ienIHJnsC from (1,(101\(; w OOIJ6 m I, mconin, th~ 
l:;&rrpIC' ,houl,l t , 1lI.,dt'l'lld l' "\lll'llI to .,ilr hion I""t\ The' , [Ult .hr,t' II"1 ,<rdli""nr' , .II'lr\llrnlTl (1.(1'';1 til 

0.1 2' In I , I [ n ' t, .llntmd 'ml '1Irf,IC' ,nould .1 \f,lde m,lre t.l ill lil,n J wcll - .lggr'~Jr, ,oil 11" III"" " ",jlhk 
IlI.HerI.l] 011 th,' II'IlS[l fJI1~C lrolll 0,(1IO!(J 11,1168t~ t1I '.Hld "Jrit'd dlred" \\ ilh 'And ,,"Hell! ,md 10'(1"" II it" 
orp ni' m.l tccl. Th<(I1re,hoIJ tricrilln vei 'KI[ it'1 nforgJI11' lOlls "CIC sltgnrh higher Ih,m would he pre Klnl tor 

"lmp.tr,lhk IIl1th:r,l! \t,i"- f' rom Ihe 'Clultl lit' dlh Hud)', It \ cxpcmd th,ll/tlr, glw, IImJ 'peeJ. ,I nc.llh ''11,11 
nlJ ' , of ,uil "" IJ Ie ruJed 1'1'0111 or:Jni, ,,"I, .l flun '0111 '.If,lbiv IIlIne'4l SOli. 

• .\.bb n:vi :lli o lls : AAC. clAAr,:~~ rc AhrJ.\il)l, (Or t11li"' Il L AS O. :\gg rc~.l(<':: ,it· Ji,rnbu(lolI : <": ,\C. £lI-'[ 

:1h " .I"PI1 Clldhdt"f)l; DA ~. dr~ .1 ~t!ft:g .HC \l.lh ihl\, : C~I D, gc.: n ll)" rrh: me.H) dlJ.Ilh.h:r; 1.~C; r;, ~,o'l" ('rrk 

... t.1ndard tk vi,l lIOll; I.E ~ L Ino"",: ,: mJ ibk tn.H ~ ri;ti ; \'(/Er:. w\t1d l'l()(.flb lc fr.tuivl\; \\, i-.PS. \,\ ' II H.I 1 IlhH >Tl 

PrLdh.. llOn S~ .. tt'm . 

,,\VTinJ erosion on be .ll1\ajor probi<:rll on mgJ.nic .,oil, . r -,u lling in ,e l'el'<: so il 

W lo"e> ( Robertsoll Ct :1\.. 1978; Luca" 19i12; I' :m :nt c r ,d_ . 1 9~ 2 ; i\[okm .l. 

1992; Ribcn alld D c (;raatf 200 1; C lm pbcll cr :1\.,2002; P.mnt .md rini cki . 20( 3). 

There are ,In estimated Y f2 mill ion ha o f organic so il s through out the wo!'ld, lI'itll ,IP­

proxim.ltcl " 2l mili iul l ha of rhc>c; in the V ni tt:d St. tes (Luc: , . 19X2 1. Grg.lI1 ie , o ib 

range fmm rel.lti vel v undecomposcJ pC.lt (fibric) to I ,dl -llt:«)!ll poled muck (,.Ipric) . 

w ith m ucky pc;)t ( hcmic):111 imnmcdi.lte material. Altho llgh ri ll' ~ reJ o fthe,c ,oil , is 

no t gre,lt in cornp,lI'Isoll wi th the tora lla nd arc .l. the l1luck <oil , ,Ire uttell ulcJ to p ro­

d ucl' high- I'allil: ([O p> , nJ JrC .d,o the 111 ~' \ r wind n oJible . !\·Llillt.li lti l g :ld 'Llu.nooil 

depth and good \nilLluaJin i\ ]l<:Ct:" .lry ro keep dw,c \oil, proJ u(t il'l rCl[ fmllfl' t'Co 

For ,I givCllll1:lSS Im~ . the o lhire ImpJets o f dust (rom org~ l1lc , <JIb !Hal be t ll'gl r dUll 

that fro m millcra l sui ls because o f the ir iIl Cl'<:.I,eJ vol uml' ' I d <., tha lIlliq ue p ru pc r­

ti e ~ . L1 IU ~, \\' il ld erosion nccd~ ro b e :id llll :ltch, con tro lled to r\l eet LIllO'" ( ( 11 '·rIl ,. 
C ompo n:J w ith re~~;uch n Ill ine r.11 so il '. th nc ha, been l i tt l~ resl'.lrch COI1­

d ucted on th e ,' ha r.Krerisr ic s o f organ ic soib th"r cont ro l rheir lIind cmJibi lir)'. 

D etcrmini ng the,c eh 'l racreri st ics ~lnJ propertil" is cssl'lHi.t! in l\I\ ders L1lldil\~ rhl' 

b:bi, Co r \\'ind erosio n on m g.l!1i .: soil. . 

Dr) :lggrcga tc st:lb ilir v (D1\5) is a n im port.lllt soil ph)";!L ." r r p 'rev dur 

nti ll '3 tl" :ll l , ggreg:lle', " bil it ) rn rcsi,t b re .l kd o lV n by phYSic!1 tCm:es in th' ,Ir\' 

SLlte .llld is " ti:<:n c -p rew:d .IS till: am ount of cncrg) n~cd,'d to nll~h lit e :tggreg.lt . 

(SkiJmo l'l.: .ln J L.l) to l\. I ';)n) . 'il le i) t\, is u lrinurci y Jetc'rmilled b.. the inrrimic: 

soil rropert in. but is ,Itfccn:d by SC.l \llll,d varia t ion s ill clim'.He' ,Ind tll J.n.l~emenL A 

'u.! ) C'.L S41f . \ Ill . J. 7-1. ' ,0 ~ '1:­

P"hll,hl'd noh'H.' 17 I, '.. 'Iltl" 


dlli ") ' I H,· ....I" ."l !.'O'YU II(\ l 

K('( p;\t'd ~() /\ JJI lOOt) 


( nm..'..,xlll1:ll1lg .tuli ltJt lh.l~('n.tl ~\ l'fll "u l'du 

~"tlll<W-II'nl l ~( Ij l'I\' ( Jl'\I1ll'ril.l.h.; S. "p~of..' R(J Vi.Hill,n \\ 1",; 1. I L',\ 

\11 r hh r(',.(",(\ l"'d . No PoU t ollhi·... pt·riodi, .1 1111.1\ il l It'PH){hlft't or 1I.1I1",HiUed 111 ,In, lur'" 0 1 I, ·. 


Iln~ n)('r'ln... . 'I(,t.I"m;~ 01 n'4,,'ch~u"('..1 1 illl.. ' lIdill~ photoU.r\jH~ n" 'If llll\.; llf , \11\ I.ltClllll.Hllll. "HIIJg" 

,Ind r,'lrje\ .,1 !\\ ..rclll . \\ ilhuut 1.lt..'r ll1l " ... ltJU til \\, IIJnf~ Inllil 1111' publ! '-'1'1 ~·(lml ..... .1." II r r"lllll"!~ .lfld Itll 
h'pnnllill-! lilt: 11 1.11,·, .,l (, ,111.110\ II Iwr('IIlI1,,~ ~ I '( 'n "hl.lIIH'1! 11\ 1111 PUl ll l,hro 

, 
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10\\ nmh in~ CIlC g) rh.1t a\' n gcd IA ln U kg- J) ",as I1H:asllrcd 

for th r~:c o rg:lnk ~oi l~ from \ li ch igJI I ( \[okm,l. 1992). 

11,c .lggregaec 'ItC d i)ui b [ lO ll (ASD) gi\ t:, a i' (srinure o f 

the .1I no""t of eroJlbk , izcd ~s~rcg:Hc, pre,e m in the soil. 11lc 

,\5 J ) is o(tm 'x!'n'"ed b\ ies geome tric tnean diamt'rer (GMD) 
.ll1d gt: () n1cl ri c.: \ t.md .ud de viation (C ;SP ). Th e (; )1. 10 i, th t: :It;­

gregatc d i,lme tcr:H ", hich ) ()"" of the aggregates arc ' l11all.: r a nd 

50'!;, em: I.u·ga \Nil1lll1 o . lid Perkim. 20(2); thc C;SD is a mea­

sure of It· distr ib uti o n around [ilc Gi\ ![) valu e. The ;'\!l) was 

mc"surcd tl) r ehr<:\: mud,. , ui h i , :--1 i, h ig: n a nd c1llgcd from 1.90 

to ·1.66 nlln (.\ Ioknl." 1992 . Z obe,·k Ct:ll. (2ll03) rcpOIwd that 

ehe Civi l) r, r Four orb.m it wi ls ran,;ed fro m 2. ') ro ~. ':J m m. lhe 

wi nd-ero di b le f .lct ion ( \. T F). rl lt: 1,,:n:cllC. be of aggreg:lt c> tklt 

arc (U~'I mm 1I1 di.1 llcte l (Cltep il. 1958 ), can aLo be u 'cd as .1 

way to expn:<, the ,\ <; 1). \ '\ c"odl IIIf( 19:0, p. S ·- ~ ) fo u nd dut t he 

\VL ~ f'lf Iline l11 uck soib r.lOged from 2 2 to 65%. 

r\ ggrcg.ltc dell. it} . whkh i, Illll ch b, v. riabk with time eo nl­

p,ln :d \\'ieft th" I A .. ,IOJ the A<;1), all .tlso affect tht: soil ~rodibi[­

in. If othn f:lCcors ;lr\, CtlllJ I ~ w ind o f:l gi\TIl srrcngrh can 1110\"(:: 

I. lrgn a&,:l'I:g3r(" dur ,l rt Ic,~ dense comp:l rcd w ith: ggregatcs that 

,In: mo re J ClbL Soi), with h igher .U Il o unts uf o rgan ic I1J J.tt(T gen­

T.i1k h. 'c .1ggrcg.\{<: d '11 iri.:s th,lt . re lower rhan typicalmilleral 

mils. W()I),hull \ 1970, p. 'i - g) (ound th:l( aggn.'g.lrc d 'ns !lie , av­

erJ.gcd 0.';)-1 i\.!g Ill ' , for n ine mu ck so il s. w h ile }'loklm (I 992) 

fou nd 1111..';111 a~'reg.JtL Lle nsiti es of0.69 i\ [g m-·' . 'i hnc d iflc rel1u:s 

prob,lb l} arise fro l11 the deg ree o f decomposition, the o rb' n ie mat­

Le r content. and d,e cUlnpo,iri lll\ o r the m ineral cumpoilc ilr. 

The wcmc's of the l\c:lr-SlIl'r,\Cc ~o il i; dnorher factor in dere r­

Illi lling [he wind vclo cit) reqll ired to ill ili,lte soil m ovement and 

in determining the abr. I,l ibi!i t., of the , urClCc :lggreg:lres. ' hcpil 

( I ,;) S » t"oun d th,lt inen;:;\s illg rhe moisture LOnrcm in cxcess of 

-I .S. [P.l ll1.lrric pmcmd r<:JlI<.L· d eros ion ratcs to m:ar zero . Even 

sma.1l incrc,lst:., in s(li ll11oi.scure CO lltcnts 11.l\'e bem (i)und ro illcrC..l .se 

rhe wind " doci ty rl'quircd to init ia te ,oil jXmick movemcnt (Sa leh 

:mJ Fr \' I~c.lr, 19')') ; C (ll'IlClis and C;ahrie\" 2001, ). 'l h t: rhn:,hold 

wind 5PCLd 'cems t il be w mrol led by th e th ickne5s of'the W~l tcr films 

:1I"4 ,lll d the , ,,il P,\J rid". 'J hus, fil cr textu red soiis would require 

g-rt"trt'r ,,",ner con tent to prevellt so il movement compared with 

eoar"T tc '(ru red ,,,ii, ( Ili,al.ln d H sich. J9(,6). Low teln per.1rlll"e, il)­

er 'J,': the .lir den'I[\·. rhus decrc,L, rng threshold w ind speed, . w h ile 

air humidi!') pl.,,·,.1 compin role tNcu lmn, 2003; Rav i ct al., 2006). 

Abo. :l~ the . ggrt:ga.te \\' re I' comem is in e rc~ls <: J. ; brasion loss rJ.tc' 

tet tl to J <: U"L.LSe H.'t;'" tel ,Ll .. 9RR). Bee,\ll\(; of their high speLifiL 

' lllfICe area.. org.l.nic soils call hold large .1I IlOllnt; of \\";Ilcr (LU C.IS , 

I ,;)S:!)' w hich , hould aid 111 rduci 'l):!; rheir erod ib ility. 

norher a ilic.:d P ;lLl lllCW' t(l r \V ind crosion control is the 

t llr ·,holt! fricti')11 \ducit\' ([.', ' ). w hich is ,I 111 C,h rrrc o fthc dri\ '­

ing till , e of rhe w in d \\"hen erosion hegins . ' Ille U\' (,\1 1 be af­

T.llJle '1. Description of the o rganic so il s used in Ihe siudy. 

re (ted by numCl"OU, so il properties. including . SlJ. ~() i1 rexture . 

crusr pro perties, .mct wate r eOlltent ( ,il le t!<: t.'t al. . 19RO). 

U\ inga wind nll1nci ,golld cstim:llt'5 llfriK mobile soi l m:l5\ ~\ · . I il ­

able to ininar.. eros ion at va ri ou~ wi nd speed , e ll' bc dc t'TmincJ. Soil 

loss ;unOllnrs h;we hee l! measured f()r ,orne o rgan il s oil~ (\'''Jodl uff, 

1972. p. 4- '». It was concl uded tiut [he rdationsh if) [,c"[\\'l'l'n the 

wc ighr ofsoil crmk d all I the pc:rct'1lragc II ;tggrcg: lt" >O.8-1- 11lm di­

:unctLT for miller:ll soil , \\'.1.S rm e f()t" o rganic so il , a., \\ el l. 
on,,, r<"li st.1IK e of imrnobik sor! aggregates o r aCI"lrstul so il 

, urbu:: to withstan d abrJs ion l()sscs b\ SJ lt,Hi llg pJrt icles can be n · 

pre.,sed JS (hc ,lb rds io n cocHic ienr (H J.gcn 'r al.. 1992). Abrasio n 

cod nciems ( [. ) \I"t; ddinnj ,I> the ratio of the m as, (If soi l ;lbLld ­

cd from th t' .lggregJrcs o r J crust tor:l gin 'n unit arCl (M L ~ ) pL.'f 
uil it mass of .lbr.lder blown pas t rhc aggrcl:;atcs or crust h,r a unit 

widrh .\Cross the air str ,1111 (j\[ L- I). A lo\\' .Ib ra,ioo codiic ienr 

wou ld si~n{ that the , oil :lgsrq~a(cs o r the smt:lce crusr is sullie 

to sJ[ratillg particles and \\'ou ld hc d iffiCll lt 41 ,lbrade. 

The loo,e crodible m"teria l (Lfl\[ ) i; the loo,e. lUKomoLi­

d arcd so il m;'ltcri,,1 th.lt is ~() .8+mm c'1u i,.Llc.: nt di .ln/etet and is 

lyin g expo,;ed on cl'l! \tcd slll' t"J. r.: , . When cr I~ted . the ~ () il surElee 

can bc vcry ·.[.li>!.:. bur the LEM Ir ing c.·posed 0 11 thc Surf3CC' C l1l 

be cels il )" m oved b v the wind ;lIl d .let .1" an .lb,cldcr in d 'stro:'i ng 

t he stable surface cru st ,mei cmbedded il nmobik Soil.lggrc·~.ltes. 

TIl<' \V illd .rusio n Pn:d iction Sysrem (WEPS). developed 

by scicl\[im;lt th e L'SD A-ARS \Vin d Erm ion I c:sea rch l 'n ir . is.1 

pro14.:s-b:l ,cd. llady-t im c step model t hat simubrcs we" tI ,er. fidd 
conditions, mall.lgement. ;lnd t: ro~ ion ( I lagell, J 99 1; \ Vagner. 

J~96) . The \\?EP S i ncorpor,ltt: ~ the l: tc ( wind-crosion , eit'IICe 

,tnd rc: chn oIog r. an d i, d ' signed to b r::J rcp l:ln·m l·!lt rllr he \V ind 

Erosio n EquJrion . But thc \V FPS Jlld oeha p hvsi ca llv b;r;cd ero­

sion m odel , need "ldditio n:ll \\'ind crvdibilit y dat.\ to r o rganic 

soils. 'me purpose of this stud y W :h [0 , \ctcrminc [he C!'od ibi lity 

f,ar31l1eters for d ilt<:rent o rg.miL ~o ils to illl pro\"l;: wind-eros io n­

modd predicrion;. The so il p hysic.1i propcrtie, of o rganic ma[[cr 

COlm'nt , 'lggreg.tlc dem ity. n '. ASD. a n,! ,oil ll1oistim; (h,tr­

:(( rnistics wcr~ 41lt.',lsured . l hrcshold triclion ,·doc ·t ics , soi l-Io." s 

amUUl1[s . Jggn:g.lre ,lnd crust :lbrasion cocHic icllt" and LE M 

a!1l ounr~ wcre :d~ () d "[crmined fo r dilt,:n:nt o l":,anic so il s. 

MATERI ALS AND METHODS 

Soil Description 


~()lIr dit1crcnr or~,lI1i c soil , were ,c1C(teJ and ,.lmpkJ u\ the 

\I ReS ( rab le I) . A ll \o il , wc re ,I .l«i iieJ ~, 11lllcks. Ilh:.'lIing rh.lt they 

arc II'dl ~ d cLol1l p () ,eJ olg~ lli c ,o ik No POt ",mp,"' were eo""JlTcd 

becausc ortheir LI pid ch~ng.: to mucks on, " [illt-d. All "1mI'lL, \lTr<: col· 

ker 'L! wieh .\ ;'qu.,!' 1'J(' jC I , hovel fl"l lill (he (1 - tel 5 ~,m depth 'The ·;oil, 

were placeJ il1\t) burhp ' ~c ks 01 pl.l\rk b,,~, :lnJ ,hippe,1 ro tli e l..b Ol·~­

wr y. At the l.lb, rhe ,o ils wcre pl.lcd inw ruh .tnJ Allowed to .I ir ,i1y. 

Soil series Taxonomi c classification Location Previous crop 

TNr.1 C " ,,, Inl ( k (' tile. !wprrtlwrrlm TvP IC 11,1pl,,,,,p•• <1 1' , ,)111 Ill'.1Lh (- 0 lit) , J I 

'llJl'l'l'tJUlIlt; mud: loMTI). mlxprl . d"i( thelm;I' lcrr ic H.Jplo)';,'p lisl r l'rquiIl1dn l :UlIIlI \', ' '(' Lorn 
Tholll ,!' lIw,k rilll··lud, ,yo Ini \l' ct C.l le J I('I)U5 . me;; ic I l i~li r Itum,lq llC'p l ) lHli: ..l l Count) . . \\1 corn 

I' ,l lm, muck It",,,,\,, rni )( po\ >" lio . m~'it Terrie 11 .,pIOlJjlrist In!o(hc nl ('oUIlI' ,\\1 ( orn 
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fig. 1 . Th e o utdoo r wind tu nne l use d ior the s ludy_ Th~ lunne l setup sh o wn was used to 

measure the thresho ld fricti on velo ity and so il loss. 

Soil Physical Properties 
- k"t~ were cnn d UL'l:Ld 011 ~ i r -d ri t' d s,unplc;;; to dc­

t~Tnl inc t' hc org:tnic Inaner co ntcnc, ;l ~grcgatc d('nsit~, 

D AS . AS D, :\l ld so il nlO ist lJrc characteristics. All re Srs 

excep r D ,\S were' repl ic,L[cd , ix timcs for each of [he 

SO l], a n d [he re>u lr \ were averaged. for D,\S, ISO ag­

tP..:g ,L (C ~ from c.1(h or the ::::a il s were cru:-.hcd. 

' n l t: org.-1nit... m .ltrt:r C()j l(l.::[1r was medsured on ov­

e n-ti lled , o il ( lll S C l by m ins rhe dry-a.,hing method 

( K:lrcm, 199 3) . 1'01' tcxm re .lIla ly, ,, ,:\ )!lIl ftL furnace 

,l: nd t hen I t :'()2 were used [0 ["(m OVe th e organ ic 11):1[­

tel'. Ihc ",i l1( r.d ['ractio n \\' ,15 d ispersed bs .!dding 50­

d~ U ! 11 hCX,lm etaphosph .1(~ ) 31H..I th~ ');,lnJ fraction was 

th e n eictc l'lni ncd (Gee dnd S'lUd cr, 1986). Aggregate 

dens ity was , ictc l'lni ned for 1-,2-, 3-, 4-. and )-Il1\ll­

di ;llllcc<.:r ~l fUjrt.:g: L rc ... with an envelope dCll s ir~: a.na­

Iyze r (Ccol' yc U ()O. Micro l¥ln itie ' , N orcross, C,A,,). 

Procedure,," \ Ve r l\.: t-'ollowcd .h."cording to MicfoDh.:riric , 

( I ;J96) TI", U,\ S \V.1 S nlc~sllred w it h a soil . . l g,,~eg,ue 

c rLl\hil1g -l'ne rg) m ete r IlS JI.:,;cribcd in Boyd ct aL 

( 19 H ~ '1 to cr ush [SO :lSt.'n ·s,, !e, ill the 6 ..l,) · to 19.0')­

111m r:mgL to r u,c ~l )j l; . TI,e in iti ;d b rc_d~ force anJ ..: rushillg energy Wefe 

m c",urcd fur c.teh .lggrq:;:ltc. The DAS was cxprc" ed as the n:\tural 

log ot t he crmhi ng cntf:; ' · pn u n it Ill.m. The ASD was dccermi ncd by 

Jrv sic, in s WI t h d roun ,icv, .: L) Ics ct a I. , 1970), wi rh t he 1~)lI owillg 

sie ve d e"gn.ltio n; 0"1 2, 08'1. 2.00, (1 01'; , 19.05. ++.45, 11lJ 76.20 mill. 

,\ '! icromc,h sie" ing \\.,,, putim n ed o n t h c <O A2 mil' $am ple by usin g a 

, ,,,, i, , iller (,\ !oJd UP, A'['c,'! Corp., lVlilwaukee. \\![). h om thi l A SD 

:Ht.l illctl 1'1'0 111 ro tan ,lI ld l11icro lllclh , icvi n j:;, L1' e G,\1[) ;md GSD WCfe 

(ou n ,! ,l( co rd ing to t he eo m p u[" tional proced ure outlined in Wagner 

J.lld [J in!; ( 19 ';1-1) . wh ich" J m odification o f tI ,e lognormal di strlhution 

0 1 ( , .Hd ll e r ( 1956). l1,i, tClUr-par,lilleter lognom1:l1 distribution is used 

in the \VFI'S [,. de,uibe ,he , oil ASD. TI ,e \\fEF was ealculdted from 

th e ic\'c d .H,l ,ln J rcp rc ) t: n u.~ d lh t' percentage of aggl\;~ates <O.HLI mm. 

A ir-dr ied Illo i>ture co ntcnt.s were measured fo r eac h so il by using the 

gr~','i lllnr ; c method with oven drs-ing Clopp, \993 ) . :'I oil moisture re­

k :1 \c ~U l"\ t" were d~ r: c l lTl fn ,,-,d 'h..:cording ( 0 rhe prClI..Tdu re<;; oudincJ in 

Kl ute ( I ')86 i Moi ' n ll'c eO I1[cn[, wCI'e found at " 'ater (emio"s of 0.0 I, 

0. 0:1 3 , 0 10, 0.50, 1.00 ,1I"J I. 50 M Pa. 

Threshold and Armoring 
\ \ ' 1I1d-ru n nel nos" were co ndu cted at the USDA-t\RS \\lind 

Ero ·,ion Rcsc' lrc h 1.,)Loraro ry IO Cited on thc ClillpUS of Kall>as State 

Cnt\(.: r.... ity. An outdoo r pll .. h - t ~ ·p c wind rllll nl'\ was lIsed to keep indoor 

o["g.mlc d u .... ( co ~t :LlI l, i Il1L JIll ( Fig. l). The runnel dirnensions Wt:rc 13 b~' 

1.20 b\ 1.-..!- rH o SCfC I:OS were pb,(.;J oVe r rLc entire tunnd L'ro' .... -\cc[ion 

lio wll winJ o f th .... bn to prOl1l 0l~ [l ow uni formity ~lnd d t:d 4,.' ,·l,'}c longi 'C'u ­

d irl.1 ! t urb uk ncc, ,"\ hon c~· ( omL next to thl.:: ;:.,creLI1S was used to d~ c-[c.;lse 

IJtcral turbu lence, a"d <pires were placed at (hc upwind end o ( t he tllllnd 

rl u o r III incrc.",· [he ill il i"I-boundary-I. ,vn deprh. -J be tunnel was lilled 

with pe ~t - sized b'T ~l"'c.:I to ~;tnu L.}te J ~lIrf.1(t: ro ughn >;;i) , :, irn iLlf \':0 rhe org;:mic 

so il ·.. Tr"y.s 122 hI' 2() hI' 6 elll were fille d with ,'ir-dricd .soIls in thei,' field­

,,\m pled cn nd i" o ll. Tr:I~S were . .i ,o prep,lrul tor c'<lCh o f the soil, in wh ich 

80% o f th c aggregatc, were <0.84 m Ol . Randolll roughness \\'J, m caslIfed 

for each trav by using a pin Illeter (\V"",lle r llld Yu, 1991: Skidm ore cr .d ., 

1 9~)if) and qu antified as [he ' ran,Iard ,k "i ,lti n n o f th e pi n h , ighrs . T he 

tr.!)'s were pbed e ven with the tl1 llll cl floor. :\ slO[ c n cIl <T ;m d a )en.<I t 

wind eroding m ,ISS SCllsor (Scmit Co., Po n land , N U ) . .1 dev ice mar U 'CS .J 

piczoeIec::r ic cr vstal to detect soil pdfticIc irn1'a((, ((;iIlc t tc :md Stoekron, 

1986), II-erc pOSi rioned behind eac h tray. lmtrll m~nt"rioll to r( <lrd d l<' 

tCll1 puatu re. rel.uivc hu m id itl', b ,1rOll1 ctr i( pressu re, wind 'peed . ,mel 

SCI1 ~ ir LOLl l1t~ \\".\'. POSltl(JIlCJ ill ti le UlIlllCl. \X' in d ~pecd prank s wcre rc~ 

eotded by using pito t- st~tic ru bes ,lt height~ of I. 2, .\ 'i . 7:5 , and III cm 

above edeh troy .It wind speed, of ~, 4, alld ') 111 , I The pru lik ' wc",' U'l'C! 

to Gl!cubte !TiLtion velocities ,lnd aero d , "am ic '\) lIghn(ss ,·.tlues by ["i n)!; 

the least squ,Il'D [cchnie]uc dcscr ibed by Li g (1 9 -:- 6 ). c\ rcLi ,he p m(ilc, 

were recorded above e:Kh rra) . rhe fre e· stream win cl 'p t,d II' .LS inere,,, ·J 

in 0.5 In s t in crt: mcnt\ until :1 ( ri{ i(ai nu mber (If Scnsit cou n t ,,; \\, :l\ 

reJehed. Previous runs had shown tin t s:Jut ;o n ,le ross the enti re ,mr'lCe 

hod occu rre d at app roxilllCltc-lv 2. count, s r, Jnd rh il W." considered th e 

lTir icd Il lllnbcl" o l·· Scn~ ir COUlI(. ~ . Onu..: rh (,~ Senodr dct.'ecrn1 2 COLI llt' s-l, 

three 15~lnin run, were 111;ld c ~lt wind "peed \ ilpr r().\ iJl1 iltel ~' 0.'), 1. 5, ;lnd 

2.5 III 5- 1 h ig her dUll the wind >p~cd thut prod uced th e' crit; ,·.d 11l1ll1Lx f 

ofcounts. T r.,ys were wci!;h ed belot, an d ,l fl er each ru n co decem, inc [hc 

cumula tive ",e ,s h[ loss. -[he vallie of ( ',' was fo u nd b:, ",ing J iTJo d,ficd 

form o f th e equatioll outlined in ) l.!gen et ,J. ( 1999 \: 

[I ) 

where q i, the horizontal d i,c h :lI ~c o r ,o il (kg 11< I, 1\. ('.Ill " ri ,c co­

efficient o f l'In l,sion ( rn - 1), c~ i.'l rht.: ...alGui o n nan"'po rr p:~ r.lI n c tc r 

(kg 111 s~) wit h a typical va llie of 0.3. U is t h e frictioil v(locitl' (Ill > j j , 

C - 1> th e threshold [i-i ction velocity (m , - I). X i, rh~ d i't.l(lce J.I ()n~the 
t 

wind dirceti,, ", (Ill ). }Ilel "' ," fi", tc di fference 0 PC LItOr. 

·nlt cutnu Lll ivc w..:ight -l n \:-. J,l [<1 at ,,"e !"t:.lin Fri (1 0 11 vclociti c::;\ \\(,:rl' 

entered intO Tab lcCurv'e 21) ,o itwarc (S PSS, 1997 ) to so h e E'J- [ I J For 

the threshnl J ITietioll velocit y Jn d th e ( UCifiC lellt o f em;"io". 
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Ihe \, '1'. 1' \ u,n [h~ illl lllohik clod (l r rll st co"cr and the acrody­

nOlnic rou);hnc" 0 11 lure. cil ~ ,o il to .:kr~ rn inc .111 empi rical ,·.tlue tor 

the \tlCic L,' , Illc \'\ ' FP'> thn"hnld e'lilll .lt·, Wt:r~ determined for e.teh 

of the " q;.U1IC loil, b~' lIsin~ tr.l~ d.lt.1 nn thcc immob il~ d ud cover ;lnJ 

rhe .lcrn,h-n.ill1 k rOllghnc". III this .111.l1 ),i>. the il11l11obik d od cover 

fu r th~ (l !:i.m i, . oil WJ\ .I\stllncd [<.) ;c d Ie al'ljre::;atc frdc tion >O,lH 111m 

dl.IOla,r, the s.une.l.' .rppltcd CO mi neral soi "­

'10 C.1 k lll.lte the snill"" . thc travI wcrc bluwn at winc spcech in ex­

CCII o( tI c threshulJ Ull tll .111 LTUdl hlc lll.llcri.u \\'.l\ rc moved. 1-'01 dIe rra's 

widl the ficld-"lJl1pled'l'nnciinnn ,oil. run, wne made dt ftee-,uC.1I11 wind 

' P ',J, uf 12.. i 'l . .).nd 16 In, I, f or the rr.IY, ",i th SO% o( rhe aggrq~.m" 

, O.ll 1 111111 rUIl S ,'cfl: 1ll.lde .Il fI , 10. J.11l1 12 III 5-
1
. Trav, wefe we igh.:d 

hd cm:: .md .11ter .u h nm lU JL:IClll1lnt lhe .1I nount ofsuill"", 'I h~ soil-Io<s 

.1m(lUI1t< 1;, 1' [he org.lJ1ic ' oil, \\ <f compared \\ ith d iose from 111 l11n.l l so ik 

( ', htpil (J ~)U}.1e ,dupd t..bb m d~rtrlTl in l' ,uri 1",< JlIlOUll b tro m Ji fFer­

LIlt J\ 'Ill , .11l .l .1j.;.,t;rl'};.'fL d '1I,;(i", l:ell .I IMic t\· ()[ JIIilltl',,1 ,oik 'ThOll' lC\l'\ 

were p<:rfnrmecl UII t"IY' ill l willd tunlld with Will I ' peccI> 01 11.2111 , - I 

at" ,\ l ; '( In hci~llt . h)r the tu g;} IlJ ... \llil run~ . eI \{,: (ccc-\tn:aITI wind ' pt..'t:d of 

12111' I\\.l\ nc.ldyc<ju.ll (0 I 1.2.11)' - I when " trapo!.lt,d J ,)",n to th~ I ­

l m h"ght.l hu,. accur.m: \.'tJlI1parisum cou ld be 1l1~,k betwecn -it e ,oil-1m, 

.1111ll1lnt' of ti l, Uf);.1I1il \011 .II1J th,"e ['ro lll mi ller.'] >oil<. 

Abrasion Coefficients and loo e Erodible Material 
\ :lluc:> tor th l .l~rLg.llt.l 1.1\jon t odficic':rr (AJ\C) wcr, detcnnined 

h\' . lInllrng.l knuwn .lhl.1I1 'I flll x0(029- to 0, i2-1I1111 \i lic:.1 ,and o'er 6..' 5­

to I~.(I~ lIlm -cll.lIl1ttu "~W'l"41( ,. I hl .Iggrcg.lr~' \\'LrC I'Lrct d O ll nrc h 

''- H:';';})' [(J hi'"'-- .t .,Ollu .1J!,gn':K:l.t' L{ )\"\,,,:r. I Ill' ( ..('e n s W t;l"C 30 b ~' .~O ern i n .. i't.<: 

.Uld Iud:: 111111 UP{'llIlIg' to ,,110\\ ti't .lbr.ldcd ,oil to 1:'11 rhrough. Pc.I -< ited 

~'T.1\ .. \\ .h pl.lu.:d .1.1"0\ lod d If: mc,h ~Cn.: C' ll~ (1 r199rc:g.1t c.: ( 0 cn::1:(t: an ~h: ro~ 

,h'll .l1l11( I llu:;hll'" ,,"I1I.r ru (;c1J ,', " dlliom I-itie,,, "ilogr~m < or ~il i CJ 
<.111d ""I' pbced unitomll\' .Iern" (he upwind ~l1d " I' (he rw nci ;!nd wal 

hlu\\ \I .I(l't'" the J~rC~,lttS Jt J \\'ind ~pccd or I lon, I. k.:Cpillg 1I1mt of 

rhe ,.llt.1t;ol1 11 the Inwer parr "f rh lwu <i .lr\' !.lyel'. l1le <creel\> with .lS' 

greg,ltc, wert: VI' Ighnl bdin<: .1Ild ,Inel' c.leh run to dclrn ll inL the .11110' U1t 

(It ,oil .Ihr.ll\rd tr. 'm lh •.If;,>\n;g.lfc, . f hl'ader ti m IV:I.< loulld b,' 1I1clIlrring 

the al110 unt 01 .lhr.IL!c1' ill dO\\'II\\' ind \edil1lcllt ,.Impie-r, du[ (l'Os,ed the 

"~real> p<r lI lllt widlh ,11 I'll " thewn! d, 'Ih . AAC, \I ere then e;rlcubr,d a' 

th~ 'Itio of \I Iii I"" I,,· .lhl'il"qn III .rI ,,'aJel Nux. 

Prit.H \\'Ind -unncl"'ruJit:", on nllner..tl 'nih ha\ t.: :-ho\\,11 rl l ;lt rhc A AC 

CUI be determined from me \)/\ 'i ( I bgm Ct al.. I9n). in [hi, , tu,h-. pre­

dicted :\ Al~, " ere. l,o de tcmlill<'d lor t .lt'h 0r:;.lI1k soi l lrolll rheir DAS. 

llC ,ru [ .1 hr.l\io" C'udlidel\f' (CAe,) \\'e1'e found in a <il11 ii:tr 

11l.UU1CI'. l rU't'-l \\ ere l;fC.ttcd b: ... uLit: cring "OJI tr.\~·!'o to ~jm IlLm.:d r.:tin~ 

1"11 produced 111 a LI;nt.u1 rower, lh~ rdin t':rJ I town comi ,ted of a :; '1\1 
long hy 0 .. , 111-wiJc boom supporting rhln' Spra\'i n!, Sl<tcl1l\ Full Jet I,; 

I It Ill \\ '~ ) cp r;!\' n "n l ~, (Srr,'ying SV' lun, Co, \X'heaton. Il.) . l1't 

nOllk, 1\'(' 1C 'pJc'",1 0.6 J\1 ar ,lI l, .lJ1d the boo m \V, l> 10 111 .1GO" C the l1oor. 

\" .\lc w" filttrcd to r~ 1l10W .tIl) ,""" ;lll,t" th.lt might ., Iter the soi l 

proper-tic". R.lindrnp ..,izt: ;md JI'\rriburjoll wc re mC:l'l llrcd hy lls ing rh e.: 

or! Il1ed'0t! of I-,igcl and :<'11)01'<: ( I ~~n) . Raindrops were c.lUgh t in pe t ri 

di,he' (om.lIllingJ:!: I mixtllrc or mi ner31 oil to::' 1'1' O il Trearlllenr (Fi r\( 

Hr. no' (,nrp.. D.II1Dur\', cn. Si 19lc pClri dh hes wn, pl.1Ctd in .1 grid 

p,m.:m IIldcr the raint:11I w \\cr Jlld We re cxpo~eJ to si l11ul:.r tcd r.lil1 f';} 11 hI' 

min~.1 ,hun,-r ,k"i(e. t\ a igi! .d illl.lgc \\'.l> [.1ke ll or' rhe perri di~h,", .llong 

with ~ 11 1'-1ric I uler f; 11 ',Jl c. 11,e il11:I£" II' 're .lnal)'/ed ro Jerccnnin r.lin­

el m} ,i7.( Ilsin!, ~i g.rruSc,rn ,olrwal'e (srs. , I 99,})' ' lh" killeri,' energy pcr 

lInl t v(l lu111c 'If r3infall. F U111-2 rn111 - J). wa' ound by using [he eqll .ll lon 

frorn r i!;1 and ,\ toure (I ') " 1hc [efrnin." ,·..-I oci(\ WJ' (,kt"ron incd bv 

usin " the polynorni;ll equation prop,,,,,d hr '.11'1 Dijk, [.r! (2002), ,\ Inl i,l n 

d rop siu w~s t(,uml b)' using the ',IOle rnell lOa :1< Humph,,' cr ,II. (200:!). 

Fight tr;l, , of "ach of the urt',.Illic ,oils were r,l incd on at J. r"t" of 

2 - min h I. A {Qt.ll of_2. Inl ll Ill' rain W;h .lprlt td, 'Ih . rT.ly' wt re .tllowtd 

to .Iir drv .l lTer the r.,intill evell ts. Four orthe trav, of.lir-dfitd nmlcd ,oil 

werc placed c,'c n ",irh rh tu n11 ·1 fluor, whi..: 1 \1.1> lined with pCJ.-si /.cd 

gl'1vd . the LLM Oll lll, ,r 1'( \\'.1< IOlll1d bl' weibhing die tr.l ' < bell,,': .lnd 

:lfret blowing ;,r;t wind 'Pecd 01'1 3 Ill ' I t'O r ') 111 1) wirh no .ILrader. Any 

Ll-,\ 1 was ru"owd dt thi> wind ' peed. \" Iu ., for the C AC were IOll nd 

fro m [he <. lIn e II',lY, Lv rtln""'· ' .l knowl1 Jur.• dcl' Il u.\ of a.='.9 10 O ,~2 mill 

silie.l <:111 0 \'\' 1' rhe n ll ' tcd ,oi l rr .1Y" Sili"l ,.11 Id (':'.'i kg) \I'~ ' pl.lced Jt 

the upwind end of ril l' runn el ,111<1 was blow n a 'f< '" rhe a u'red lr:lV' .I t a 

wind speed of II In S l, li',I)" we re WCl 3hcd berol'e and ,ltt"r CO ' !.::tennille 

the .lInOUI[[ of ,,,iI .1!Jr. llul. :\hrad r (!ux \Va' detemlllled b~ llK>SlI ring 

rhe :lll1oun r ,!, ab r.lJe ([<.v.; \i ng the If.IYS per un ir widd, j~ n..J '\ s tht: tun lid. 

The.: I(Jur other rr.IY\ rhm \\' t.:J'C r~tin L'd on fur .... \\.: 11 ,o il \n.:rc roc.H' Y 

Sieved to ([erm ine the AS!) .ltter .l r,' in laH. . ggreg.Ite\ frlll ll the 6.3'5 ­

to ll),U)- 1ll1ll r.1nge WlT~ crushed with tht: \oil-:tggr~~roln.: ~ru sh i ng ·c nc.:rg~; 

lIlettT to derermine dlC OA5. 

Statistical Analysis 
Dar.1 wert: .,. "":-zed .lCco rding wlh, GlM and REC pro" 'dure, of 

SAS ' 1.111\(i, "\ ,o tt "'aI'" (St\5 in,riw r .. 20(0), Ali l,',r ' ",crc' CO lI"it!unl 

,il?nificam ,It l' < 0.05. '1 0 delc'nnin<' irrJl ~ :\AC (o r th, oriO.mil' >o ils "'CIT 

\ 1 ~l1 ili'lll tly Jlfferent from \\ h:tt would be pr"d in,d b~ rhL rcgrc"ion 

equ rion (rom I faS ' Il el .d, ( 1992). '15". culll id"lice inrtf\.lh were t;,und. 

The ongi ll.u ,inaet wa meret! into 1 ,lhlceur"t 2[) ,oh:\\,.1I'l: (SPSS, 

1 9~ ;-) .1Il t! fir co ,he r<'gr " inn lint. nlC confidence imen'a l" 'er, dera­

IlIi l1 (d b, lhing rhe $et con licle-ncc/ pre inion inrcrv.uI option . Sigll1 aStar 

\u ri ,r iL.d ,otT.\\,.lI l ~J, I I Scienritl '. 19':J-i) W.I\ ",cd tll titlt""ilt" ,i" nifi· 

L.1l1 t i fl-rences alTlong rhL erodibil it)' IllCJ\l1l'elTlenr> on thc [C\t so il s. 

RESULTS AND DISCUSSION 
Soil Physical Properties 

'TIl e o rgani.: 111 .l1l cr contc'n ts of rhe soil s ran ged from '-152 to 

615 g kg- I (T ,hlc 2) . 1he!..: "a lu"s JPp<:ar ro be typ ical fo r man)' 

tilled organ ic so ils. In the min <:ra ! fr.1nio n, Ih e sand co ntents 

a"(Llgcd 30% for rhe Tho mas alld P:Il tns mucks, bur increased 

to 58 ;tnd 62% fo r the Scupperno ng and Terra cia mu cks, [ C­

spc<:ri\'cI ). The sJnd co ntent is important bt: c'l\sC t he prese nce of 

saltating sand p~ rri cks during win d c'fosion ser ves ro :lC:Lelcratc 

rhe b rea kdown of il11lTIobik crusts :lnd aggrcg,ltc< b:- abLl<i o l1 . 

N o relationship was fo und bt:tw 'C'1l ;\g,e;rq;:m: densities and di­

:.trll l' tcrs fo r 3ggn..'g3tC') \\' ith diarnctcrs ~ 1 IHnl, '-10 th i.,.· .lggn:gatc llc Il ­

,iei" "'ere dVlTag"J fell' , h" fi vt Jifl" rent Jgg-reg"tt Ji .lmc·,,,r, . The 

aggregaee dl'mi tie~ ranged fTo m 0.93 i\fg III f<l r rhe Tho mas m uck 

ro 1.1 3 Mg 1]1 - ' fo rrhc Pallm muck ('1:-'hk 2). 'Ihese' aggregate dC' n­

sicie,' ar sill1ihr to ehe va! ucs fo und by \V'oodr u ( 1970, p, ) - 8). 

but gre.Hl'l' ch. n thost: fo und by 1I.l o kJ1l.\ (J 992). Chepil ( 19,)0) 

fo und aggregatc del1sirie:' r<:> r mineral ;0;1., to \':If' V from I...!6 to 
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Table 2. Physical property data for the organic soils. All values except dry aggregate stability are the mean of six replications. 
Aggregate size distribution 

Soil Organic matter Aggregate density Dry aggregate stabilityt----.:.=~2::..:.:..:.~--'------- Air.dried moisture 
GMO:t: GSD§ 

g kg I Mg 111 ' ! 111 1) kg I , -----ll1m ­ - --- ­ kg kg" 

Tel ',1 C('i ,1 1()S.6 .1b ~ 1. IO .lll 4. 21 b 1.07 J (" 12 b () 10 a b 

SU'ppl!IIl<,ng 0.99 .1h 2. '12 i1 1. 22 J 8.96 b 0 ,0 (, ,1 

n l0milS Sen I .11.> 0.93.1 2. 87 J 1 .G 7ab 5.%01 0.1'; b 

r,d'lh (>1 .1. (, h I .nb 4. 69 c fU12 b .'i. Bl a tl 1 I ,Ill 

T OrI' ;tgWeg,Jl" ,1;tbI111y is til(' 111P.<l11 oi I no uushcrl "ggregales ' rom Ihe Cd S I 'i ,O , -1ll1ll .ange. 


'* Gt'omellic f11 t'all ci ianlf:'ler. 

~ Geometri( stJllo,lf(i dedJlion . 


• i 1,,",111' wilh in columns lo llm v"" by di if.-rell 1"1 n .. ."(, "gll if ic .lnlly c1 iflc rcon l at P ~ O.OS 

1,6(, i'vlg)11 - ~()r .lggl·~ga[es >0.84 111m in d i;lmerer. Compared wirh 

mineral soils. rhe :l&.~regare dt'nsi[ics were ks, fo r rhe o rg'lIlic so ils. 

D ry .Iggrq;atc st'lb ilitic:s for rhe Te rra Ccia muck and [he 

P:dms muck were 1.21 'Illd 4.69In(J kg- I), rt,~peL[ivcl)' ('fo\ble 2). 

St, bil iL ic~ ill excess of 4.01 11 0 kg- I) arc considered Fairly stable, 

Jl1~ '\1 'ing that the .tggreg"te.~ of these ,o ils should be rcs i s c~ 1l[ to 

abrasion by sal ,aci ng p;1rt ich;,. 1h<, Scu ppcrnong muck Cln d the 

1l1omas l11 uck had lower DI\ :-; \',!lues of2.n ,\nd 2.87 In(J kg- I), 

rC'pLuivd y. 111csc .1ggregatcs would be 111 0 rc prone to abrasion 

loss<.:' th.1Il \Vou ld the OLh '~ r C\l 'U orgJ nic soils. bur arc stiLl fairly re ­

sistJnt, \ 1ine ral soil s with incre:\\lI1g day contents h,tv l' increasing 

.lggregatc stabili ties (Skidmore and Layton , 1992) and lesser crod­

ibi liric, (C hcpi l. 1955). ( rgan ic manLl', much like clay. promotes 

soil :lggreg'ltion and thllS increases .lggrega tc stability, 

'n le CMO niue' i·'l r d le Terra C cia muck and th e SCllppernong 

muek were ., ,,nib.. at 1.07 and 1.22 tUlIl, rc'pccrivelv Crable 2), 'nle 
fllOma,\ muck had a ., Ii ~h tl)' larger GlvlD at 1.67 mm. whereas rhe 

Civl !) of th~ P'liTm muck was much brger at 1\.R2 mm . Th e (;MD 

nluc> telr the suils tested by Z obel'k ct ~1. (2003) a.nd Mokm:t ( t992) 

tc lJ withi n th is rlnge:. Ie seems that GMD v"lues for organ ic soil s can 

bc q ui te v<triable and arc lffected by the: cime of sam­

pi ing because both ciimlt<. and managc1I1cl1t practic ­

es ha\'c a brgc effect on G M])' 1he \VEf amou nt, 

rangd "om II to 'i 1%. All v:llues were in the range 

found b) \Vlllldru fl(I970. p, 5-8) l"C~Pt [he Palm) 

111uck. which Iud only 1 I % of [he ilggrcgatcs <0.84 

1111 11 in d i:1.111(TC r. 

he soil llloisrurc release curves (fig. 2) show 

du[ the org.1J1ic soils can ho ld considerable amOUll(S 

(Ifwatcr at all rhe W,1[er tensions, he mo re organic 

m,lttn content th.e so il co ntaincd. the f.;re;.ucr the 

w.ltcr ho lding capaco[y was at each LCI1sion value. 

' l he soil mois Lure rdease curves shollid Clid in under­

standlllg how so il wlter com ·nts eh.mge ,'-, the su il 

drin. Ti, e soilll1oi.,nn-c rei ':lSC curve i, import.lL1t 

["" modd ing P lIrpO'>CS to J...now when rhe ,oti be­

comes d ry eno ugh to swrr eroding. Chepil ( 1956) 

round due soillms decreased to ncarly zero at water 

temiOllS nf .lpproxi matciv -I. '> [\.'1Pa, and that in ­

crca..si ng the m )is rurc c 1t1tmt even sligh tly n:qu ilLd 

rcl ativd ~' g:n:,ll incn:a.o.es 111 wi nd velocity tl) prod uce 

movcment o f tht ~oi I. Salch and Fryrear (1 995) 

16 

1 4 

1.2 

i;j' 
Q. 

~ 
~ 
0 
'iii 08c 
~ .. 
~ 
;;; 0. 6 
~ 

04 

0.2 

0 

0.00 

found that even small increases in the moisture contCI1[ of dry so il 

required much higher fr iction velocities co initiate soilmovcll1cnr. 

Erosion Threshold 
'111e U; ranged from 0.40 ro 0.83 III s- I tClr [he fidJ -sarliplcd 

conditio n and from 0,27 ro 0.3 1 III .I - I t<'lr the soi ls \ ,th 80')!, of til( 
ag"t;rcgates <0.84 mill (Table :3) .11K ) 1) had a ,ignifie.U1t eHeer o n 

LIt' (Fig. 3).1h,; brger th.c \X'r_E the ics-s friction vciocir), \V.l\ neednl 

to initi.ate soilmovclllent. These mea.<l lred L't' va lucs wcn: ,Iigh[k 

greater dun predicted Crooll th.c equations used in the \Vl: PS, but not 

,ignifiun d y di fferent. '1 he t hreshold velocitv for these low-dens ity 

org<-lIlic soils was brgcr dun expccrcd. A po" ,bl" explanation 111.1\ be 

the large degree of ang\l larity of the ornanic soil J.ggrega[cs (hg. 4) 
(Koi1,tkc. 2003:. cnlC anguLlliry pro bably causes thc particles ro inter­

lock Illo re tightly than particles th ,lt arc ro und 'r and smoother, slIch 

as sand gra.ins. Due [0 this interlocking, it l-ellu irLs ~ greater tj'icrio n 

velocity to ini[i.l tc particle movement. W'ork co nducn:d on " rc:om 

Rows has given similar rcsu l ~, G omez (1994) ~L)und due particles 

wi th an ,ulgular shape requ ired grcltcr , t ream power to ini li:m: bed 

load discharge compared with rou nd T P< rticb. 

-+- Scuppernong muck 
__Terra Ceia muck 

-...Thomas muck 

~Palmsmuck 

0 .20 DAD 0.60 0.80 

Gravimetric Water Content 

1.00 1.20 

Fig. 2. Soil moisture rl'lea e curv~ for the organi(' so ils u ed in this study. 
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Table 3. Wind erodibility dala for the organic soils in the field-sampled condition and for Ihe p repared organic soils wilh 1:10 % of 
the aggrega tes <O.B4 mm. 

WEP :t: UI' Aerodynamic
oil UI't estimate roughness 

I Im, m s ml 
( Jrg,] lli r \(,)1 1, in l"l fjr!l d , .wlpl..rI Li Jrldllio ll§ 

T,>rr~ Cr ' i d 1) ·10 .1 ' 0.J 5 tJ..J I J 

~, uppf'nlonl,; 0 , j 1 d ll4 '; O.7.'i J 

ThlJ 111.1 , (41) ;J 11.-10 (l,S ) ,\ 

P,llen' (l ,B 1 b (l ,A! '1 (, 1 h 

Org,ll1il ~nil ' " ilh 0"" of tht' dggf<'g,'ic' ·.0 H-1 mm= 

Terr.l C"i,\ () 2') ,1 1I..2(, () II .1 

"CUI P"<lI<I I11-; I) HJ 01 1l2(, U 11 ,1 

Thonl,l, t1. 2~ J n . .!( . lUI/) ,1 

P,JiIll' [I I I ,I IJ 2(, 1). 12 1 

Coefficient of 
emission 

)m 

U U()0 5J .1 

O.UOO II ,1 

1),t)OOIR ,I 

(l.UIJO()! b 

0.U0:\ 5 1 J 

O,CO%I ;, 

il .O()8% .1 

(l .()OI) \ " 

So il loss amo un ts at various w ind speeds 

12.5 ," ~-1 14.5 ," s- 1 11>.5 m ,-1 II.O m s- 1 10.0m s· 1 12.0ms- 1 

- ---,"1' m ' - - - -- ­

OJ'l l> D.il b 1.36 b 


ll . l l lJ n.li h O.~C) h 


D,IU b O. \ I h 0.75 I) 


0.0 I ,1 0.02 J U.OJ J 

0.76 ,1 '1-'1 1 ,1 J.l () ;1 

0(,·1,1 2, ~U a 1.(,;' a 

1 II " l .U) ,) .1. .J", d 

0,69 ,1 'j 5i J L_fl 'i d 

T Threshold 11'11'11011 \'t~IU'-'II. 


o;o\Vind LrOWHl Pr('ditllOIl SVS k lll . 


.:: LJ .I!. I Illr ' lfg,IIII' ,,,II, ill II,, · lield',Jmpleci conditi o ll \\I!re repl icJled 5i , tim"s, 


r "'k ,"" Wllll i., ( 01 IITII" loll'.i\\'('d ill' d lf(['r('nliclll'r' "" ' l~nllicJntl y ci ilfcl'enl ,II r ·, O,ll '; 


" D,iI.~ 1m oq.~,lIm ,,,ii, wllh 111)% 01 Ihe ,'ggreg,lleo; < ( .R·j 111m werf> fep lir;,l l('d twi ce' 


F.-inio lJ \'clnd ry 1.\ .li,o ~t±c l le J by (hc dcrodvll.ll11ic rough­

I1 C'~. \X'hm imm obile ,lggrcbarc~ p rovide she ll''l'. they gtncl'.llly 

;nerelse 3t:rnJl'llam ic ro '5hnC." and (hi lS requ ire a gre.iter fric­

rio ",:Io(il :' ru initi Jt<.: so il move men t (Hagen and Annbrusr, 

19,;)2). TI ", \, ;" .Iho rrll<! to r the orga nic so ils in our study (Table 

; Fi!1; st 'Ih i, hd p.<cxpLtin ",In' lhc Palms mllekh"J aJargerv,\I ­

lie for 1. '(' lh.m the N bCI' o l'g:tnic tcst soils. 'n,C soil In" ,nnOUnES 

.l l,,, d ltf.Tcd fc)l' the org.mic \o ib (Table 3). \\'i th thc roughncss 

J.nd .\SD of rhe 1',,[1\1\ mllck having a ' ignificanr clTen. esc 

" mounts rcp rest'nt tht' ll10bilc soil .\v,\i1abk to in iti:1[c erosion 

0]) I'lrgc htlds . 111CI' may :1150 l't:prr":'CIlt tot::d soillo,s to I' :J. single 

wind-t"ro,i'Ji1 r: \t~ lIt from a shorr ~rrip 11 C.\1' :J. l1onerodibl~ surhce 

\\'ithv ll£ ' br;\\iCJIl . /'\\ uage. aggrcg;,ted . minera l so il loss Jl1lOunc, 

Illcasure.d in wind tu nneL, (C hepi!. 19'50) were .dlwith in the 95% 

confidence i 11 n:rv .• I of the IIl C.1SU ret.! organic so il loss "mounts for 

the hdd-"lI11 pkd conJ irin n" t:XL p t tor th e Sc uppernong !1luck. 

In th is , am pl,;, the ae w:!1loss dlllO UIl[ on a m;\" bas is \V,~ s 

les, for rhr: o rganic soil than would be p"e d ictcd for :1 mineral 

• f>.1&!I,wttl 

- PredlC.c :J .r- . 4 

" E '(:: 0621 OOOJ x· " R' = 7e. 

; ~ 2 


; 
~ .' 
!! 
~ 


i (id


u: 
'0 

a 1I~

i 
~ 04 

0 2 

Q 1 07 DB 09 

Wind Erodib le Fraction « 0.84 111m diameter) 

Fi~ . 3. Decrease in threshold fri ttio n ve loc ity wit h increasing wind 
erodible fraclion. 

soil with rhe samc "bbl'cg.-ltt: size distr ibution. -il ,est: results rell 

LI S th'lr org.Ulic soils have simi!.ll' mJ>scs of mobile soi l :1.< min ' 

nal soils do, wh ich lonfil'll1S rhe earlier condllsion of\'Voot\rutf' 

( 1972, p. 4- 5). Because of their IO\l'e r densities, ho\\'ever, org.ln­

ic soi ls sho uld erode in larger voluIlles. 

Abrasion Coefficients and Loose Erodible Material 
'lhe AAC values for mineral soils helVc been fllll nd co r.\Ilge 

from near zero lip to 0.08 m- I (Hag~1l ct al.. 1)1)12). The AACs 

tor the ol'ganic so ils tdl withill this range, with mean va lues from 

0.0006 to 0.l1l36 m- I (T lhlc 4 ). 1h~>c V,JUL'S arc reb tively SIU.1U, 

mean i.ng the "&''Tcgates of organic soiL should not abraJe c ls ily. 

This would be cxp<·cted beCluse of the rdatively high Dt\S values 

that the,e so ils Iud. C omparing (he rn':C1surcd \\lith th, predicted 

AACs showed that the ,'cgress ion equ:Hioll seems to hold r<:>r or-g,m­

ic soiJs ar the higher DAS values , 1 he 'krra Ceil )llwk <lnd P.,lms 

muck tell within the 9')% confidence il1tcrvals of the regressio Jl Jine 

Fig. 4, Aggregates <100 jJm fro m a typical organic soil. 
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1) 

• MmlSurec! 

y = ClJ4. 17 X '~ """ R; ~ 088 

J2 

r. ... - - ­
0' 

Aerodynamic Roughness (mm) 

Fig. 5. Effcct of <Ierodynilmic roughness on threshold friction velocities. 

[(lund hv H~g~n cr :\1. ( 1992). he Scuppcrnong ,md Thomas mLlcks 

fell ou[siJe the 95% confi dencc interval. The rcgre.ssion equ,ltion 

SCClm [0 hold at the h igher DAS vailles, bLH ovcrpredicrs the AAC 

:l[ lo\\'cr J)AS , ,UlI c·S. BCCdllse th e org:mi.: so ils have lo\\'er d(,;grq:;atc 

dcn>!,i.:" they mav ab,orb more salrarion impact energy wid .out 

b J'{:". ki n~ than [he wc:\k mineral so il, wi th d bri[[k structure. 1his 

coulJ expbm \Vh> the mi ner'll so il equation ovetp rcdicts the abra ­

sio n odhdcm .lr the Jowcrorg'lI1ic aggregate stabilities. 

h~ <1' eragc r.ti nL ll kinnk energy usnl to create the crusts 

to cktnrn inc the l .AC WclS 25 .0 J m - 2 m m- I. These kinctic ener­

gy \'llues cm: co mpM.\b k to the reported values of ki ne tic energ y 

fo r natura l rainLdl .It similar inrensities (I lud son. 1995 .: CHter 

et aL. 19' -1) The m CLli.Hl dl'Op .l iLt: was 1.69 mnl . 

P"C\'iol\S srudies have fou nd that C ACs differ widely for d iffer­

em soik l h . C A , were from 0.13 to 0.18 m I in one study (H3gen 

et al .. 1992) ,uld -rom 0.002 n - I fo r silt IOJmanci clay so ils to as much 

as 3.1 ~9 m.. 1 fo r .m organic soil in another srudy (Zohcck. 199 1). 

1 he CAe, t()r the or".mic sods used here ranged from 0.039 '" ) for 

the Pal ms muck to D.1 13 1\1 - 1 (or the Terra Ceia muck.lh.. C .. \C 

v<l lucs " 'UL signific:antly !arg;:r tllan thusc of tI c AAC. 'lInls, 8 so il 

CfU!>t .should be C:lsier to abrade than so il aggrcgl tcs. 

TI1C amollntS or lb t have been fo und to be influenced by 

soil tcxrure, ranpng fro m 0.09\ kg m-2 t(l r the coarscst textured 

soi l to 0.001 kg m- 2 tt lr the finest tex tured soil (Potter, 1990). 

Tnt' :UllO UmS on .EM for the organic so il s fell betwcen these, wit i1 

v;lluo r.m ginp; (rom 0.010 to 0.068 kg m - 2. The organic In:tner 

was invGsd y eorrd.m:d (R = 0.93 ) Jnd sand comcnr was directly 

correl:Hed (R = (1.-:'8 ) with the LEN! . Comple te texture anal ys is 

was not accomplished For these org.lnie so ils, blll rhc miner,ll 

s:ltld component Iud ,m effect on til e LEM amoul\[S. lhcir offi· 

ci .tI se rics ,ksLl' ipeions indi c ltc (h.,e the Th0rnas and P:llms mucks 

t()[ITIcJ in soils with :l clay loam su bsoil. The SCllppeflloll,:. muck 

is dominated hy s'lilds in the lowcr mincral horizons. 'the under­

lying mar riab for the Tnra e ci:! muck can range from sanely co 

cictv<T It is rc\s(}nablc to as.sullle th, t the mineral porrion of th e 

LI pper l:1.VtrS would han: texeure.s ~imilar to these Imver layer.s. lhe 

~cllpp ernong, which has th e most sands, h'Kl the largest aOlOuntS 

Table 4 . Aggregate and c rust abrasion cocffi ients (CACl and 
loose erodible material (lEM) amount for the organic soils . 
All data are the means of four replications. 

Aggregate ab rasion Cf)(:fficients 
Soil CAC lEM 

Measured Predic ted t 

n1 I kg III :. 

Terra Celit 00038 hot O.(lIlhi 0. 1' \ it o l.H h 
SC lIppernong 0 .0087 e 0 .0.1 62 0 .0 79 J O.il l)[l h 

TI10m.ls 0.(11 1() d 003 HO (1 05 1 J 0 01 0 ,1 

Palms 0 .000(, a O O()~ 7 O.Ol'1 " O.U 1 H ,. 

j Pr('di('l('d ,1ggrpg;i\C .,braslo/l (Qt."icienl j()Lmrl hy uSlIlg Ihl" \iVilld 

Erosion Prediction System rl'gresslun 'C]u,ltioll ,md substituti ng inlh,· 
dr \, aggregJtc ,>Ic.l hil.ly 
~ Ivlcan, w ilh i ll , nlu l1lns lollo\o\ ed by di lil'rf'n l ICU "'$ '11'( ' sigl1ifi. ~ Ill h 

difierl·' nl ,11 I' ;; 0 O ~ . 

ofLEM . The 'TI10mas and Palms mucks, which formed in cby Imm 

soi ls, had the lowest values. Becausc the Cnlsr re,i; t'lIl u.: ro abr.l.s ion 

after raillfall ll':ls rdarivciy Iclll . rhe amou nt ofloos(, S,lIl d -S1zn! ag ­

grq;a(cs ava il able on the smf.1ce wi ll have ;\ signifi C<ll\t effect on 

the erodib il i[y of these organic so ils. He nce. it would be lIse ful to 

develop a widely accert~d mcthodology so that th e nC:lr- ,u rL.ce 

s:lnd COll[cnt oforganic soils could be inclu ded in soil, d<tt:. b:l\<:~ . 

llle DAS and ASD of the org:lI1ie suil s wcre determ ined 

"fin Lroll'S had simu h lcel rain app li ecl to dete rmine how r,rinfa ll 

aficC[cd these so il prope rtic> . l h c Glv{ D dccrC<lseJ an d \VEF in­

(['cascd fm all the mils (T:lblc 'i ). '111 U S, .tlte r rainhJI. the o rgani c 

soils required less frict ion veloc ity to in ;r icl tc soil movement and 

should have inCl.c' ased soil loss ,1mOU J1 ~ ill re ,pollSc to erosive 

wi nd s. The D .\.S decreased for all soils except rhe Tho mas mu ck . 

which had a slight increase in the DAS value . 

SUMMARY AND CONCLUSIONS 
' UI\\CI'OU S so il properties were l1\easlIr\;d to)' 1'(lUr urganic so ils 

to determ ine their wind erodibility. These dara should prove usefu l 

to improve tll . predictive abilities of phys iully b3sed wind'cr<)sioJl 

models. In rhe tor 'o ib. the organic 1l1,ltter ,'onrt' nt rjngcd from 45 
to 61 % :uld they had much lowe, aggre r:1re dens ities compared with 

mineral soih. -Ihe D AS showed tha t aggrc'gJt~s of thesc soil, h'ld 

mcdiltnl to high ~ r~lbili[ie s. 'n1e ASD variLd r() r thl: soils used ill the 

studv and had a sigllifiL,lllt effecr on [ .'L· and so il )0 » at l1ounts. 'J 1 c 

V,' for the organic soilswerc sligh tly great<... than would lx prcdictc:d 

Table 5. Dry aggregate stability (DAS) and aggregate siLe dis ­
tribution data after rainfall 

Aggrega te si7e distribut ion 
Soil DASt 

GMD; GSD§ WEF~ 

t.Inil kg II n 1 (Yo 

T('rra e ei. \ 1."18 aa 0 .81 a ~.7G d fl 2 . 1 a 

Sl uppe fl10ng ! .n ,1 0.b1 J ) .H, a (,l .11 ..• 

Thol1lJS .l.O' a OJ,] J 1.08 d (> 2.2 J 

Palms -Ll2 h 1 . .3·1 J 4.1 1 J J -i.7 a 

t ()htaine<i hy crushing 2 S .1ggreg,lIf'S lrom till' (l .,I'; - 1'l.( )'}-mm r.lngv. 
*Gl'on>etnc me,w dianw tpr. 


~ c.pomctric ~ t.lIl (brd (I(·\' idl ion. 

c VVllld l'roci ibll ' ~nil p,·rU'lluge ,· O.84 -m'" tli amE'\(' r 


= .\.1 (,~Jl' w ithin col umns lo lloWl,d b)' di lt" rl'nl 1<'l\C'" " r(' , ignii. e.1l1t ly 

dlffe rpnt 01 1 I' c U 0:; . 
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fo r 1t1lrlLT:\1 \O il, \\ ith the" '.lm~, Sl). Soill(l$~ ~mount, showed clu t 

.\ \\', nJ " f J given st ,e:ngth should cr<J(k equal \\ cighrs or soil from 

org,ani-: J.nJ m il cr.11,oils. Amounts lI'ould be gre,Her when looking 

,ll vol ul 1 ' , of soil crodt:ll bc:c.lu,,· org'lI1 ic , nib lu~ lower Jt'll sirie5. 

1he: AA rcwJ.I.::J tlut a~(c"gatl.: ~ ororganie so il> should be moder­

J.tdy rC\lsrJ!1r to ,Ibr,\.\ io n. 1his coincides wi th the aggrcgJ.te~ ha\'ing 

mediulI1 0 high stabili ties. 1hc C AC VJ lu e~ 'WI"<: higher t h all those 

of the: .'\ C. ITIl'.m ing clut a cr l ~re(1 .·oil surfICe should be: c,l, in [() 

"bradc th::rn a wdl-J.~cg"tcd or!,;,m ic so il. Amount, o( LF;\1 v.tri ed 

in"'; r~dy wid oq:;,m il nu ttc r ,Ind directlv wi th ,and content. Aftcr 

r:ti IlLII\, rhc:sc soil , had .1 smoorh ,urG.e", J weak crLl'>t, and .tdcqu,m: 

,.U1J-,;n:J LE:V( ((l sUPP Ie cnhion. I !ence. in l ar~" ficlds, the" will 

n:<1 um: , ign .iiGtnt wind a osiull control Illc;tsurcs . Soils wit h >!lO to 

9()1l i> organ ic nutter Ill;}" di tlt:r ti'om rh~,c tL"n;d ,oil" ~o add iriomi 

" ind t:rolhbility mG~urt'I1l t:I1t~ em : I1c(Odcd 0 11 organic soi\; . 
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