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PREFACE

This paper was prepared for presentation at the Army Science

Conference held on 20-22 June 1962 at the United States Military

Acalemy, West Point, New York, and for publication in the proceedings

of the conference.

The paper is based on work done for the Office, Chief of

Engineers, and summarizes, in part, data published in Technical

Report No. 3-506, "Handbook, A Technique for Preparing Desert Terrain

Analogs," published at WES in May 1959.
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One of the cost pr%% x pcblems toaiuS tho mlitary
ar~g ini attomitiZng to 4asaas te offo~t of torrtdzn cui military

ticat pertiz~xax ly t.h* ocaf1iWtce or gomUtry of the 2*M-
so"#. Th lbck of a useful &A obU).OtiY*II orteirteil@asefo
tic of' $land*s4w geomarU7 is fel.to Oamoet al . 1].mltar Urraft
offecto atudl. 3) o. g. 0, estitrRUd La~pct, of vuing terraina

vaeht,3o t J'Acability, data wipo vUWly Separated &roast **U1M1-
,n :toz Co pa ehbnto-d.rop tests v~ich reproftee acaUtim~s,

found In bt~emz~ or &roall sipg.ifiuat areas of the ourtho

A mathod~ of cl~allyhidhUiagS based an rellt,
sizpc, a8Lpe "curarec*, wAf plai.'rotnle is pm@*nteL. Th
tfltarr:14tic2u 9f the$* vara=*ters, iz 1aiad.cqn dqflzl~iopo tv-di.-
fkaic&i- 1z dft niticon &-e top seals dffortme, WA. q uthite a

"ite¶1 to torrtin auutib~wI =r-% thai w0 nt or reuqC4 0
~ u~t' .exh elibtiD6 10". Va 10 ft of itl.*f wze us%

*tnP'~ercV40ness or ualdw'Iuat. 'fe -mm1 bax bee* t-
* ~s~.:1 aI i1 Z4~c.vQ BSrtCtW &scudi~cw is r
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perimmtS~tion, ton*-o hIir (W=,) M* clsiiato a

ovqp .3 V*r of & roec*c~i- ytm ftrii eci

thm5u -.5- veld -
.t&nramo a-o

r-in tehiques,9~l oti~i the~ =9ee~terd on eiasstfyicaic 1aadn~e
zttbodt -ucad to~ray deeerped it th U. are~ contined in 'WW ys !a-

ftor1wt No. t 5ioi,. Teow'p.ia fo~ir ftgar3). th. c Terriatin~ Amci',

ttca In~ thia ,cpapoterterwalnin ttieRsarhu vopnt*,:

pariow-e pbyncah irttrilbZEthi C]O~the t~r inA pbt oin an am A

terrain fcrt tebnqen atheccit.U tOr-Ur*{ VU011i~tO~ wiA Si'1zeIj

off,.t of 3W56, A bngo c Pearn Net .mI ý1~

.~ 1959.12ý
ginZ o tra'this aprteroirs .13l GLstudire five fh~ wt= Ifte-

variu~ x~pc~.1 8 tt~i~ or laM that o of~rb an in-ra A
"teCin cfactc i of Vattibut *fM7~ UMha Ip'?q,
factfor', Yor sucha Nlto-rilief' of's t- QCT1e* 6? and~

poteI ,a et. X--" W. "~r~ *

110 isif Oa qcrra1- fato
axe id'r!d:2anlaau =iweoftx 'drelfstAVIIA1~o

an enisey' orph ~c '~ttit.4

seiict Av~ailbl dfvle'0 o#bIpooyti
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~ - *-~.~&~*Qpo4O~I710the CQmfizura1't1c1 or co of the
1.ivirp vithoult rOW&A to tim ve~putitc tkat armar cc It oe tho

soil or' m-i2.5, uap of iw2ah I I- 4900A 1A IQ Qftbizte of ter-

twm' such as Ii133V' M=UIW=oJ, VoU1J4, gft. * t vsb#M =W b* billy
to At iom~rer =wbeto tha t1%Mwtoe~ ALOO, tba

o~d-A owceo q be. pcAU4be.W a*. vbmmy u6IM O=GtC
to=,~, =&,&by wouowo cOwemviw.i Om the amObN 0t L lator
&atomU4wO3 m~ otizo3y &1fwt~. Pat of W±ML2.0týM1

d~tr yaitm or, OesoxiptA00), tJbe Owqee w A* v tc~o* t trco qu±tuo
.termiu±~o3a tba cvaiof to 04at tho WM0t -fv 6W~ tbo ne

a ~ ~~i8O ~ iM~iva~1~U~ oftar~elfl Otuch a fotrip-
timc Le cenam1a it widCs3%=UAM so0wte axOa ie c4=22td cZa~ if
the WoAot of the cc fiprzatLn of tbo 14~sm~e on vw~xoiQW MAtor

of the wcr3A., and m~ks pvoaiibU betteor astlit$ms of OWoAtDIca Oaa
-~ a poMUtieis =A xoqwfranute

jcitlvitt wm the ftwt tbb capping =its amn be ozprWl Wixtd.

~cc~~ f~rtho poiasibiU~t~ o baioa in~pi2t~w
0=*C07t myL be detarrAi,4d, In Wa 1~tM*cG cMcb TA itatiio f
facts bam vo ilear4v frow st~,~es. a4rc at dOt~ i=W tort affote'

talvl e~eag ;Ntors uiftu1A InProagntwzi 02 40POP'to or
*~~q;.a( tL-.io piaitvrc of trasin bave uut been rax~ra tO MWr Sre4 =ttoit

U~auall tho pro~iesc of qu~t1~t~tivo =03VICt rMst* 14 S~ adbia
ox quwiV~.tlve mmroeu* to oq~ms$ a ctD3.e 4=iAVU1i' (yLm.t*

I.owa in ALocityv. t±~mat~iýAv ta i 4~rivuI1CE kno ato 1uto-
tIka an4 ahwI4 =t ba 4=1o wiaes Stec bttoQ1 cMtiJý thO

Ap -,o p.~W robU= in Cq t Q0o WS oWct= C:2I==

wOA a cu-uA m hAach Oewrb* a at v= 1=&=o* C-0 =VAA*,dY
no ywdebjO,, Mmm~ =aQ gaW rjciurrble 1004~c =Ul=t to r
facA fpwie4VX that ea: ba VAUrc4 I a tizrtztIY0 9YCZ= 7 Ct.

xoin r~1pic~.In fewt, 3T wzoh yrop=Utez CW ctVUi. tj cow
za,. mrbv fluea4& WVU4A ar~a AIM 2

-- 1 ~of licA1Lr3 tb a mrfl 1-41U 3OM Wqd a
-- a)~ c~A~ ~t*~ t t~ ~ CI&Z~) ef ~ 4' a



~~r~~4 c~&U* Ino cal oaotIzm wa sro~ip1) tomr~in fwtori;l tbato tiia co -

sifire to aceft,~ am@ WOaidly vimmUm4d wA romat Au a Walz=Uof

OT considwiable Impartaweo In the saeotion of terrau
tors is their "maprability" in) powly~ mapoed or =Wiped aro= of tho
vorld. To cther vords,, the fa~tora cheaen for raipping wia~t be ao
chosen anc so atratif led OtM v"U waa~t~li=t3 can be mail *2onoorunln
hov they are to ba mnppad in amea Aieru d~aU &ft searwa. ftz a
knov1i~de of the basic roak V~pe of =~ urea ofttn permits a £oiw aocu-

* -. rte eatbcates of the derth of sovewtion thie doewity of deep lxaUs
&Sgwuyat wM ~ihtatcr the toiogmrapi* hi~s amc £1At-tcjpo o7 ==&rto.

t~~~ Thie amuumlra Suologoe stnmcte aft=i ea~blaa an avelxati=ot O paral-
-. Zlalism of the twvaiuhict foe= ax1 o-f relief &M 6190aPe~ e

1mvadope& of' tho goomorphic: bl.ýry wM S=dfor dev~owl~emt ot an
area v~y p~rilt the anaJ~at to er*3uuati such terrain fao4ta4 as rl
ecteat or the topographia hi4is whi1; rise abc-te a plAin tr the alop"a
I4%±eh aro cbawtrisLtEiat of these bi&U#

-~ Siv1larlyy naturaWl ocfaurriR1 grouipinps or paotmi

featorui played an iuzporbtat rcl in otablibhtg the varlm.w.ipptn8
tMits. For e~azwier dotfileal xeporta d~aolin with a~llavIa fas qA

tteato thit v~rd slpes na p iw 9 to 25#%GO.2
ticl 4t Idcae tht aidacmare thevw sc* -

B~eokIQlOin Mpin&QX am" r litt-1 qu~ Ltatixe ,or aftow)

*AvaU~bi$tv of data vae mftv. 6doteam nn nt ii*eoWA~tm'~
mppla Umit5ao Tbo mmu~ %mita of broakhdown bad to beutilid in mao.

tf o Ir wpn pom tz=pnao o ruvol zv ot

latic o ta faote.nv to a~rlsonis acWA~ba r~aftI
shou3A bo w44wtzed, hmmWvarD that avolbiUty 4dftvoWSrr
vaitodtoundlyreatrlot, thz mtb of unitz with vh~tah we4 temerIia
ft~or =a r4W T. Indvitali~ twarin factorsc v=r evbd~4C6&L

Uiscuftaiontly detcdii4 an4 rtrict~ve to rmou-sdlaý4
tboaa =nz am3Al not ba r41nipd t~ea a ta~bla d~a Wnfoczv 6

S*p~dz baocd cai or~l~l~t~~ te eas2
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15 () thir ampy'hi e inpcor......ae=.f....Vw

joatim~~~ ct -,pMmUTrcho hm'aba tU eb

cotbn m0ra a bayx m C~t.V Sla)ij =d o="~y 99"i ;neoi

IM) t &part sa r1ir to~ baieox 1 e of 50o vfrp a ~ u h~ae a~.
clt1xar piatm-o m.a o e of the dcy I md4 Thtefoe., £ siotc& im a
reaabe~ =zrettl rwe t (he) t4uro3~o faotome mAn (b) oq31zSfl.

-~a =Wmofth im of raps oi. ~tm Un Ofl81bo, ao qgaa tepsti In

Raccsswy to omplateia~ ht~hi* ftb~ti to he spat~ial5 ditiuivon or*

v.o a-cttirof Il.T lutr'.o a id Uh & Um toy sking 4op~be 419

1000d btypz, a mm~air~ of ho~ ofo 50m tt, wway Tor3 would btte repo
aewn U-as o~r aeSi ravaa tt thoP~ theiey faoo slope scatio~lu c~an1.

rIeV% inttob2 it* %his vou to~e t2mred vth~tr criatly tho ca rmipa
K~o GAP4 1ancpo zofndttolo A 1o ng y*abet bto equallpoortic o tatropfwt

coupwiy tho Oado~paeIn ehac lut* woul tbe ptta dietrilitlo A
fileof thte fetuor Uzea11e~,n ucul a eyataoa of o~in~t tbafr

i ntereaon oont imom an cf diem~oa tuer ote vmhu, pa Ow vOc.
Ofd otho areatIs woed.pi 2M Vvr~oiMth= boavae af ui)'owy,1~ par

M of ul002pa defli~f nition.~~p~uyttbo~eto ffau

fil A of lotio zay ba ofioaveA sA a a dsgaIn tbe ofis
M oyatio so 4;aioW Mo &=tatdond.n o

'...ptama. tao 1or int. dtbXr* SU~Lom in OItaym am~~ ebotrtoya

A4.f thom chroc in clopdsc= Otwas o3~irft thus biectimn tAw cy pAtrt
Mu w-zx cdo, 4inthcftitodfudI trc Ca c tZ.

F ;~ * -M

K~ ~~~~b Olpop be a piwtm co. a -dmc 4n Stsiinteo.o
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Usmv bte - a~

rt amuera-, ana the-'--re' th -,atm~z

cwnuo aril thiicWl ote efem areaka of a ajo Imepof-

min=ta byocteiat tou interva Utf tnict& the a tu a decibed in
W) pacr it vus found acwon toe cangttraflsk wt avth IW

scl mof~eo "" ol 8O~&ztit'asrthat forsuklnwao t'i'4lae

mt w~ycomN wth~z tuturvl fthetarwr les rthm2.tin pitre o thred

wrfceO.SteisinreftioaPot, hoeerm to thm~e rrmrv slope ap

~cut ;32f nh nips 'tvtt4 1'., byar 3-ft contour Intervals. *ecide uth
aix stat.I~ct of problms iernti slop isappin n sfig.e Un Tuhe
nlwato or atail ties dretarir oftnaobturas lopstc In mbajo xothaacl t
ecno cratain by orgsr ccatwrW i Uer2a.Fr te cystcx d*kibe iA( nt %
thi pa1r it waso oftenid cnentiient tho verbiatraiy stilthed lfUvrdt

~ ~s.. 'A~ sal~res of ~,Toal1St-ionas wo tat defini elanleca accIn desf CSO ro&

etgicly o=tp it h co(-1'to 1% r Intervs lesthe n 1PO tt111 ar utado

'' as mtforeicfth windward -sa of eparnsl aus am *oi~etisA faorm

tho oCharacteristic alpeo ist QCJWLSO fed)tAiU 4WO (2C3P to 540chat
at th~at predzon4g e ory hi regoa cwzu withi ao breaik based ~oa ton Mnui

~~~~~o =.a lisoe stnltatlon of chrepto=itt slopeis suhcamn in fi. Mw The
... i2 breakso botvtndaris 5 ar6 pisiil qatu ~rraoistc intavtr tbsy help to
-- -" ~ sti deine O cOraf eouinmon roourtn desert sufaes.t thist Taw(,o

Ac~ *Ufv tbicel asscatofithry flat sWfae such= dff~aI as loysefni

per tns unit 3ra (1 o25)rlrsaatheuAUsdztonI cdo%&tInf rang of

eMlopw tormtar&lthviadvr sidca ccporl sand dune de w co ,forex

thuae haracthe itcuflpo of wet cdimsa fieds nith a42 alov ofomt.

Ccetofices Gony of±3 regos ad the uppa ter bre~oktA aa fa

Knofm intoý)I slop ofdyr~c z Iat



A &%I .efluttion or' abcmtea1c of ralief wwoa Qheaeomo,
uitlutied l.u the a aseu y chL3 0LImtO?1Btia Idluf 1.0 00 4idero to bo

rr~~ (a) v* J C& mc a U08 ve tlal 4ii frm fttufWvs cO1O to t&M tiae41..
Wtov e~jamtz MWio 11 1A UW-51OP (leg* UMi 10%) Una*# (b)

th aimIm aittorme~a in elovfstlau p~r sgiiao mtLUI IioAan
(mora than 10%) uroau. 71g 1 iohoo tho napsea of r*o23o vabwo vz0
Inr tho b31i44M Sy#(5..XV (1I.-UOo

$lop* 904urmm@ pr~y1fts 0. mug= at C100CMUC, Wx Wbat

a Well maamao am-fecsa of en aJllvJial ftn. Ow c iwotvviic al"*a

An le twualau th1e eaeo, tho r -.b34k alopes am~ rull atoepr than 50%.
In thia o eQ tho loauftQc titti m Q~izts of' a rieia. Or
fl3st4q;.7ei1 1nterfluroe s ra, te43 by pairs of zteo*o alyz docwn
*Into nan'Cwp DhalmIw washw.An*other typGe oa? Corten0ti.4

h ±tn L as field oi compla;l over~ppin v ea n u mooba
acstexistle slocpe of the fieis fab between 10 ana 25% (t~.i, vtnz~ward
clop orthe d1 aa~I) ana the mcLallrelief' iizleas thm 50 tV. Uen the
Undo~zespe in *comznpatads8& by thesto.ap (greatdr *.u 50A) OUP-We~
n1lpos o dssooj. in acmtrast tothe v .eo-aori4 #14bv1.& fvz,"
ftft, the steep alolee of tISw dw2c tieal do not, otwur to pura, Com
avntiys, in 50~M cased it 1.0 d1elauable to dasarl t'be

Is UranL of' tha frequ)enoy ot cemlrr~ewo of "cr4Vutmrin~g" a3&gqw or
=f~t of *len&Xtb, vzd in otber *uoso in terae of eN%ýxga jkv &vf dis-

Xh tho WM~ syrztoma, uc*=tmertini. 0)/0 it; qmoiodoreA %9 be
zM alope stoeper than 50%. Her &apin the limit or bommduy VA a-,

b~kap tcrae@ oocorpmontup zktai olopos, OAe a."IV tacwj otov
Fotbao"iorexceept vhati veto eo1pe's lams thai 50% eaoro viinva' en--

7as tbrec tmon,.atn Za~44,r dkoiiuct4 otsUaw c"r Ov4pto
r.0,JVM3 ofi'ia Pr~fovu, hi~~A~1tt web tCn)3 In !50ý thtv ta '40

of 40rZ %nM4 of thr= fw~-
~~~w~~~gi Ovil.1I' CoIA¶~ to rAU~1It.



OzvLtto4* It to Uwecsex7 to pwovi&o a fcsewiptiva ftbria utv7ioo
the =MWA vC salpos, relief# %%d slop* coeurrowoe a~m be vlswmblt1.

F ~o, t~
tes tie4tbt Mv of to'c-

tarrgi'i ftm~c vu4 rowy1xo& to pwr-vido an adquate &oeaWptlva %lab.
WI ebweT04 to~w factors OOtO0m it spatial 4istribuztion mfr oowtig-

umtou in boM 1$1= en proftJW of thie topoemphi b1~IS and love,
Tb G~,fatftw aeocatod eu'6 =wwaats oft2 (a) the"Vek~ms of

+)io V~pv~raIhf h1eha (b) thoaea mom qoupoo *? tho Mghaj (a) 0b4
~ 48 8~rOD 441' euan ltiOn or P3~a dwo~ or twh1$ M~A (4) tho awiu.

itatlon m dtawoo of ellomt- exb~i±tl by tbo- bIS11. 39

Dt M700vi that ter eo%*1ot* tmitiroolt110 at Mrwat~ 02i

above - PxvR*~vw., the imettti1 tatogmt*4.a be theIvo four ftwto't fzt~ a,
~Ia~tttv~of tha I iftoap s to eo ffiault that thC7 bwm bcý

-- t~~o MA ~ ot ft ora:V the pxpc-.aac oZ thle rtu&.r 1vto a sian4e awtpoe*If tar-
~~ _ ~ raft favtor eaI2Aed the plm-yPof~e. This liae boes &v~o by C28sstfy.-

a~ of tho fouz ao-mp~oats fae~tm In stih a way t~hat, ccnbtno8 in
the ummern' showniny ri ?g, 2, UVs~ Smietity 24 basei viari&Umu~ ot 2wd-

<~too *ou0.3 r igurtion. Ewh~ of thwet 21 typeo, plus owe otherwnwv
typo *wa bevn aoasineti a symbol and thowo tylias bav been tmodeh'

-~~ o~~oh ov.V-:nt faetor making up the ce*Twoita to .swieepttblo of q=on
titativo trotL-Ant. It abould b,,- ttedý ftcever, tha% 1*h ftrnal
Iectivn of thbe ainIp.-nente of tha .)Unpror11e--,avon tbio~l eam*. can be0

~oa1~1o or they are wot, tilsy e-,4r~ pu-.,.k or they a"o nitot.. ctl O,
cau~se ofS Wh& broad atratification ,r aD%93ifiei~tl=on fte ohhicd of
tbt -~pul~ 'pe e~n often be tx ý by sftp1a cuduaotlau or QU

pb ~ VtihO 0 ocaphiO le o. It It 0C24 in thWOo SiotC=OS
Awa~ *oe of tho av* entt ruatora, a ct laeadty, to aUu

tbo atwel maourmets miust, be Mic~ point is, that tbe &octl.
to~~~'W )batbar tM bih lrk, or m~yt caaa beo ftas o, o

K 4'V~ .wtwaeaI, by qu0antitatively U 0M ojke .3tMve twUr1 t

[, 'k Mo , b alons of tho Un~ea"p 1ii~~
-4.; av., 401rAq.3t' UM~ the waituft of raý14qf to. sI' urrcn~o

&Au4'Avp slkwl-li4 te~ns coowod by sIt &&t M'1ey wudwis ewe

S wivul rlatctwgi. Me to dsa o der*o afY*6 mW~ psft~df3*b~a butb deir.-
6al1o, because vith riwatrtotea Or 1cw, tba pl-mfl ofem z
awni"+ faimmwrk ',dtbin iUhith -1 ofC1dTj0 the Valuxoe OfrU'a

In c hola,.r~o

lyV
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"1 2 Otimlfe m~wwo,.M th owba o pwabiI

4: esc Utopfintn ove d00 stt~a~etve pe A h nre fpasiblo cbwio.rru

*I-Y havamo~ vat= urba becm f9w =ar ow4soti~vsr
th Qie mp siguts In MWl 18 slaespo %wei moeowd&a rt

inteex orth Afriecn D44 <¾

Thus the cssab1iniz of the four b~gasennty ?afoor

Sin a cornveient rethOa1 for~talgz jodc A
AW~ 1=.w!zvq zapen be ftsignated by a occtlmtion of towr zM'r 9f

aymbolzc, h re.V:ezoU*"Athn p" urXG fv
ofnsaplazotfinleaglop* eoVjwlt Sos4/2% &tascclf.tohbyrnmblycra1
ahovn In t&z upper diagami in ftg. 3,5) (f/omaX r eicmpl,do
1.1 -1eo£rr 10 to 50 ft decp apaced Iro= I=G to 500 tn coart,
TMa lover *vsaAm- also dcfkegi a 2andzaepe typo-dcn tbia lntaSteO typ
50-//2-4-6s Pa rallfl rf4Op area fihr~ rom S to a0o mAttI apart, their kwl glitz ranging bctve= I=0 =I( 4WG rt, =ml tn~$rv ear~teiutealcpea botcsx 25 wS 50%, t

The f i gue alec ifUarbratctgO Oiztticui 'cMOU A&~ diu, 4Weoay flzz ~calcnis xap ed.4hew srossaeaioct c~l-ho
ix~a etL:tcn . n voal as boica =006o844 £ao1:4h )zauaOa to

CC~ 3C~1 rt~*1¶fll7' ascapes ana Is, In t= part of a lf'GW or

next urffie 1Xn-x:ape. Th@ lowder dJ~aom Lis referred to *mD Cm~
circMa 10i the Ian 2sespo igeaentod by A 7100.tt eznt~r &ntorv&.

~.4y/The uppzer dIacram iltastratos the* rostriettyc lendoeo~, a. Z,,A~q4'#e
£@tflt-n-.- by uttili'ing a leiuUoiaim=tor sar~pirj otrol with a 1041t

~~5 cotour lntcwral.. Relieflosec~ than 10 it fofl into tho. Q~CreVry of
uiororc 1Ž2. or seurface RtlJdh1250. Wze to a evcnvolezt, it C~tbttfl$7

aub~i 1 or terrain cnvoloper uhtoh hco parwad oun to e
Valiticin 0wproblem of la~sorzipica, Wherever aErO S o-mo t

2461tic "ita, U~a tht Lf'ýMlarig. 3 vhMr ti*t. ipe IINAM
Brae s sz=1lcr, restrictive; or eowpmct purt or v. 1zrSer or

V091) ln-tbucavpe each is nusp'o4 with oneppropriato symbol =4~tdentivZtd.'- 
-A

?nlwinary7 atvdtca icdiomto tn~t volid crAd ~tt Ifla~
Czaoa Cý: bet MOA~A of tho 0t~ t~r f~
fren M~ 1i 0' V.loyinRS- a 5O4 Mcatovr iaterl, 016& hoo ttiaio Szut1Le

tbat re-._j vmj_*t2 tcjatic,-z &= b,. etbiAc4wzt &oF



wppwd thos derPmD byc 20-ft awou Interval conito. Dtmtjrvd

ntudies arc ne4,de to =asn accam Br Sowetry factcar v~all=o of so.
ioaWt roicua dao~rmiWtd orw ppotl at alTe~rent ccntvwur =" NAovls~
zs4Rawo ReLttio218 &--4g the blarurib~y of surface a~nyaliepe coul then
be Ou'putad for all IreM s ma.gpo4v C24 bypotheaets derived and toned4 to

da-at v! .n *ltbo*, m, allt

Altbvqbg the eyUt of, UvAfta* elag3iafloation dexriarte Is
thin papar v- aeoo o eattmn tsbe dwt
ma~snably gce-A resultd, in tamptrate eMa trupTial &rowc. 8=4 ohwene

in t~w naPpivk %=inta ased for *cabo of th8 ftetors my bo necessary to
relezt mr?2 cl1aao1y natujraliljtle breaks oonmon to h~nid arooe 'To
4stej tho syste-i has been %woed priw~ipally In 4evelopin~ dwert a.-
logo t.f tbt terra-n at tho Raaoarah =ze 1 D3elopment Test Pacillby at
Yuma. The pur,,'ud cit this uiitiog developmient to to tw33e8 the S-Itti.
bility bt1 Yi-, a1 dosert testinj Mi~e for m~en and utriatol. Afterw
the tiathaa hus bezn applied t* tho vow!4 d Oseorta ,=ei' ewmiifcrtmIC04
It ....y be found. that tho Yuwa Test 3-tatign 1uka *-rta.1 n rm¶npo or
CoMb~n~tIM c Of ter.ain.?act4,r .-'anaeao und In other &Ooset waraa.
Applt~tliczn o" th- tachnqito to thig d4sert of %;Otstoarn United 3UUtO
seioul2. jermit iun e -Puluatioci of amos iftthin tho WOi W, Jtattee t1tat MW~
bo"e .t to &gizregto vorM. dosert aonA~tions than tb* T=n
area, r' which, whLoul aceni'rkn'e vi.th ywap will eo-gar a m~aci nmr rop.

A% oe 1 ri\ e of deaort terrain. Such &wrss ecu,34 vell k~ uxt1
li:t ~Geczit~rytostftO sites, (It should be rozaafrad thucb

an~i1:~ .-oz t and the etui1r of the effect of tefrJ1 cc- Oltry~
acti In~. -,oneral afu3t be b#useA on mil the termin lwtor wli~
not 'i~ on tho, Um~decafpa ecmetZi7 taotor dlzxnaased in thio xNaper.)

~~~ e determin action 0?AV bermn &=3 jpiO to no4tenly d oa pm~ A~

St,: th Lrotats gca of predict4ing quantit oa~ti ri-Actso

poei-it I Atht difeen tao rrl fadtor and wiit~i ho teetinS da iron.o* i~rein,: -n r.04I aIf rs8 the apig n ta wtob~ in cizh faotw cchn b arotw
F va~~~~ePr~ivu. toai fators inv bon*Afad o m hemO&O aj.

Point~ 41. than~ b~n~t then byW GYhot Arv4y t~tb irlt ftviormh
1:3oAt b- t~ied Stieu a.U a~a r so ' o t he OUf woarmA em ob' ra

to I
antaqa opemI etpar ctw~4vt

dma,;,aj ,ohc4 i:jrcdi:tij oilm-4stue or rr~f w~b ty wU
pot,-*gpeetl z* Aatkm ytekt ultt ~cavhCn



tthe l6aftApO twop vithin, vhict Cwh Otte tub.A $frMttwsi' the laV
saWp alwasic~atiom to bmina amuid1ered for sa~oetioa of pVcehuta. 0-
drop test altoo ad for astimstin thea Lqqwot of vwry3g taStin tyiV
on adfi3aU *=stnt'uto effort, .

As Intew' tlng, appl±eat~on proentyI (f±*ta1cal ru 62-u63)
wa~e VOar ig the aJ.ootiosi of *=gagse t the b=i Test PL4ULity for,~
testIn tbo rWW3.11± of the OverlwM Traln, a-ogistiml2 earp~ aarrtaiy
Wilt for tho TransortuiLtio Cors a2A dosigm4 Cfr*~aa,~
uott. It ho3 1-t.4iiineto times. a )csth of: 56T ft.. 'AM O1OGIto
ýof 3T-ft-lwi 1ztv&ivmue aa'ioa capablo of h=Uiln; 8 totsl of W ;.
tcms. A Wtber of *oot oomseeo, e~r OU3 ý20 it vda w to+Al.,,
im mowe tban 50 Mi168 14 loalta, 'W=r '64160ta4-r the ~ tout r~s._
TOwe aoiwraaa cross temTiz that a*aeaU* AS1Wdfost 1z 4dserts 6t'
Northk Africa., 'the M*iddle Seats, dAM Svth Cc~tral AMA. lhe'tcst pro- v;
S=a is 8isguo4 to study the effecst~ af vari~ous typqli 4d torrait n tm
the orosz-,ounti'y Wfrorrn& eof tba -Unrliad 2W, Paifdrmxoo dati
to be colleated elge~h torrtain typo vili itmUke, brakirt& stoeaiv:,
and týriyijz anerj eftects of vrtieal and horaottal aoo~amtlon on,:
4 c~ixao ow and a sv~ppart~iMr O=t fuel 1aonv5umptlozU 'aM uA demp " -
ticoa domloW It is tioiluted tbat gmWObg) certain of the t&*.
ra.ir -rZpizg unita,, 4thfx solActed terrainti actors vill be roquirQ4 c

&2 ttfor the PerfCormance 4sto. Oowanely ;t a~w be four2 that *

yariXcrwwi va~riatimsA wiU3 Ueur in respmne to~ condittons %d~hinaa
ali,41* rapp~g uni~t. For m=1* It =V~ be f=4M tht a oolt8in
81Xvc va~tt whicoh lies withlil owe ot tba adtabliabwl alepe =fting.&
unitz to oriti~al in thi3 pewforxn= of the Orexlwan T~rain. rN this
eve.nt, it W~ be nwooasary to aUbdiviAe the Oxiating apn nt in
order to a~dequatdly deacrib&3 the 0?r"ee1 of terrain c~i p.*uiwce,
Ultiritaey' these data will be awploy~4 to, emstruct a toryda'a efeetus I -
mazp in wic~ih mages or effects =n the Otverlaa Train will 1) iixed asJ
ma~pping~ Units.

£~nbcape descriptLin to date has be=n &Izost entfroaly ;bjoo-
tiva, or iehere it Is quantitativop often designsd vith a specSific.Mr
fairly limited purpose In mind. The oypt= outli~ned in thim ~perj ap.
proachos an objective frumevork CS Vhichx to bhm terrain 44e-ktizis
vbomreer wAd for vhataver purpone 14it to odeds detocsv1nirj the AuIt-
ability of desert tastoa gitol, aadeasln$ atioieU ocoevtluetiffi
cultica, soil-roi 6ture site o~aificrtlon,, Ororlad Tr~ain roo~te so.&.ea
tiouD to w~et1c22 iuipcrtaxnt zillitaa7 nativitics to Vhieh the iathod In
prosotmty beinM applied. Furthwr, '*hU freaovort ic in the 1"6rm ort
speoifici cm def inziblo Pb~ieraz~ propartiet or dIrmoiewn. :OD ftlatin
ftro =do that this la-sapo clualaficati=n is the ultimto 1i aiteor
sophistication ,r utility. Studies v=~ undar"Mi~ ?~p~*U pm
too accolderablo improYOZehr In quznttl7in3 tho a~zafhatfo:; '.v
th* ayetoa an outlizod is e~ povaible aproub ona, it to hote&, 'v1i
help to brfug: ec" ord:u!iraot~ *p hixoof xbJoat~vity iuith Vhiý,h

lar~aap =dtrar dc~aipdo6, -14 cr tioAý d~mtm.
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CHARACTERISTIC PLAN-PROFILE

The characteristic plan-profile is the most commonly found plan-profile within a region. It
may be either gross or restrictive. A gross plan-profile is one that can be subdivided into two
restrictive component plan-profilesi each exhibiting relief of a lower order than the gross plan-
profile. Random sampling with circles 35 miles in diameter is used in determining the gross
profile. Random sampling with circles I mile in diameter is used to determine the restricti"e
plan-profile. Local relief of less than 10 feet is not considered.

- LEGEND

Hlighs are--- NOn-linear ' Linear and Now-lintar Linear and
and*Random Random and ParaUel Parallel

Nijhs* Occupy: Plan
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REPRESENTATIVE PLIAN -PROTI|LES

Each of ?he following block diagrams il~lustrates a land~scape representative of a specific plan-profile type. It should
be emphasized that, within the definad limits of etch type, a widt. variety of landscape configurations are possihie.
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COMPONENT LANDSCAPE

A PLAIN WITH A I TO 3.5% SLOPE DISSECTED BY ROUGHLY

PARALLEL WASHES FROM 10 TO 50 FT DEEP, SPACED.

FROM 1000 TO 5000 WOT APART

,,, " (0 L//) (4}•

PLAN- OCCUR- SLOPE RELIEF

PROFILE RENCE 

R

S. 

4 I

0 toS 
I

(5L.//)(2
LAN- CCCUR SLOPE' RELIEF

PROFILE REJJCE

GROSS LANDSCAPE

A PARALLEL RIDGE AREA WITH THE RIDGgS FROM 2 TO

10 MILES APART, THEIRHEIGHT RANGING 13ETWEEN 400

AND 1000 FT. AND THEIR CHARACTERISTIC SLOPE BE-

TWEEN 25 AND SO%

, ,,FIGUR--3 27032_•,

• S/ 2 4 -. 27032.


