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A METHOD OF MEASURING RAINFALL ON WINDY SLOPES

Ily G. L. ]I^YUs, Assc'ciate Forcste. I

l,tprulehle Fo.csa and tb.se trlErittcnr StalioD, -{shrrille, North Caalitral

fllE ol'jr, 1 of |r|r'iIitutiorr lnorrsuromcnt, &s st0t.(l
I l,v Brooks tl), is to obtuir ''s f0ir sonrDlo ol thc fall

lnn,.liirrg tlr,, r'urtlr's slrrfui e ovpr the rrrna rcprcscntc'l by
tll' m,.osurcmr''rt." Thc arr.a rcfr{re,l to ir horizontul,
or m0p sre0. Elorr wh, n m.'asurcd on a slopc, prccipite-
tion is always cxpressod as d.ptlr of w&lcr ou u Lorizontal
olca.

On wiDd-swcpt areas, lr-hcihcr flat or sloping, many
f|ctors hindcr tho &ccu.ate meosltrcmcrrt ol precipita-
tiol. I{oschmioder (5), Brooks (2), Riesbol (6), and
rrtny olhcre hove adequetcly demonstratcd tLat o rein
g,rge of conventional design. conventionally instellpd
rrirh thc receiver two or more feet above thc ground sur-
facc, will notr.atch from wind-borne ra,in a rcprcscntalirc
strmnlc of the catch &t thp osrth's surface. Tiris fdilure
is aitributed to the turbulcn(e produced in the $'ind
strcam lry thn gsge-al'upward ,livcrsion and mnrkcd
lc.plr rotiun of air over lhe gogF" (1), und eddy currerrts
$'ithin thc mouth of the rcccivcr, which whip ai{'8y mooy
rrindrops thnt would othelwisc enter the gage. The catch
ba o g&ge mouth elcvotcd &bovc ihc osrth's surtece is
thr.rcfore lcss tllrrn the omount octuolly reaching thc eart]r.

'Ihis crror is acccntuatcd whcn moasluemcnts arc
rlttcrnpted on mountoin slopes. Thero, in addition to the
iuri)ulcnco caused by the goge in the air stream, thc
horizontal receiver is exposed to thc roin-bcoling u'inds at
r diflcrent ongle thnn is the ground surface and thercforc
intcrcepis lhc fnlling ruin diflercntly. The significance
of this lactor l-as recog'nized by the Hy<hologic Division
oI lhc Soil Conscrvation Scrvice in n rcccnt publicotiort
(7.1 in rvhich it u'as stoLed, "The cxposurc of the jndiyidurl
goges (on thc North ,\pprlochion Expcrimcntal ltsoter-
shorl) r'tngcd Irom poor to e,\c{'llrlt, duc to tlre steep end
high lv disscctcd topography of tiro aroo orrd to thc prcscncc
r,j rnLrr.h rvoodlnnrl olrrl rrrrnr'rorrs ftrnrstcilds."

,\ll ol thcsc rrlcosurilg tlifl]cultir:s \1'.n) olrcount(!1'(l
rlu t irg tirr. strnrrncls of 193,1-1l)llti * lictr, os ptrrt of t stutl."-
oi tlrl' i.opogrophic distribution oI lorcst-fin, rlangcr,?
rtinlrll wos morsurod rrith convcntiorrully cxposr.tl gugt's
It sili nlorrnl&insi(lc nnrl orrc vrllcv-botlorD strtioDs on
rlrn l'ricsr Riv,'r' Erlu linr,.trrrrl I"or,.-r ir' rrolrlr, rrr l,lnlr,,

rYlr" rl'i. rprn qrs lrrn&r.l rh. AIrt..r $qq lurrrnl !onilrr ur rho ).-'{lh-n
't -l 1l rr',!i, f,,FJt on.i I(!oi- l:'FrIU.x. rt"Ior., 1t...-u.b, Il jr'
_ r ,{ c.o,I'10F d&rcritrtlon ol lirj stu,lI oha Dd .oh.gsr. k!.otnr$ is trc${lrl in lt.
,i.lllll'r,;'lliji,,l"rlil,l,tiilll"?l,tliiii'l??l,ii:,illil;ii"?l]i,I?,1"ii,il.,i'"i,lillli,",filil
i,ill;,ll;,,1fLX1ilnif"r'' "1th' 

nhjrtr sru{r' oI Nhilr rr* rBin trr'Nr'nn'rs tr'trtc'r in

Thc procipitotions rocordcd dillcrcd so markt'dly ondjll0gically b,'lw{.en stolions lruvirtg ditl.rcnt ospncr,
r'L.vatiott. ott,l cxposttrr to winrl thol somo had to bp
jn.lgnd,.rrotr,'orrs.,{s proviorrs invr.stigations, alrendy
cit,.d, Lrd slrown s ind to ho u commol r.ause of gagi-ng
inaccuracies, some spccial installations to climinatc wind
ellccts wcre dcsigncel in 1937. These {.cre thcn operotcd
alongside thc convcntional installations. Three season's
data rcvcaled a much more logicol.and q'hat is bclioved
to ilc e morc true |olntionship bctwccn thc st&tions in
th{1 amounts of rain recorclcd.

DESCRIPTIOI OF GAGES AND'THI]IR INSTALL,4.?ION

Each speciol instollatiot consisted of a "sloped-o fioe"
gogc in pit exposurc. Esposing gagcs in pits with thcir
reccivors cvon with the ground surfacr had been shown
(2, 5, 6\ to bc an e{Icctive me&ns of shielding them from
thc accurd,cy-dcstloying rvinds. To place them in a
pit on s slope, howcvcr, and still keep the orifice even
witlr the s'rrrourrding srrrflco lcquir''rl eilher that tho
grg. ln liltr!l lrom its rrsrrnj tcr'lir.rrl position, or Ih0t tlro
orilioc be slopcd. If the guge rverc tiltccl, its catch would
hovcr to be multiplicd l)y thc socorrt of thc angle which
the orilice made rvith tlre horizontol (1) to (onvert it to
o true mc{rsure oI thc fnll on urrit horizontal arcs.

As it was obviouslv desirable to avoid tbis mrthemoticol
corrcction, sn(l ts '!V. ,{.. Hockic3 lrtd reporterl thot loin-
fall. us colicct,ul by iarge corrcrcte rrrr-o0 tanks locatcd on
sloping ground ncar Pullnrnrr, \\'mlrinqtorr, had been
r,.liobl.v somplnrl b.r' slopr.d-orifi' e gages in above-ground
cxposurcJ slopcd-orifirt g$ges were adopted. The sloping
orificc pcrmitled crch grgc to bc placcd with.the pl&nc of
lbc orificc plnrllcl to onri contigrrorrs n ith 1hc surrountling
gloulrl surfricc. rnd vot bt'kept irr u vcrtir:tl position so
thrt its ('utch lvus o (lilcct rncosrrre of thc lull orr rrnit
Lolizon trrl nrln.

'lhe slr4rcrl'olifice glgt'. shonrr in figure l, consists of
u I'nlr.sl St.r!icr. lvpr. g'rgc $ith rr sloprul. g,)runizcd,
.lrIr,t-itotr r'\t, rrsii,t] ril,lcri to llr{' rr'{ rivct. Fln, lr receiYer
lns slopcrl inrlividually to fi1 the inclirc of thc stotiorr
$horc it $ts to lle rrsc(|. Tlrc cxtr.nsions wr,re lrldcd irr u

lorrrrl (r\lissorrlo, ,\[ont,.) mtiul-s'rilkilg slrop rt o cost of
$1.1i9 crrth nlrich, r'lrtD rrrltlrd to thc $1.31 unit cost oI thc
-iii'illiJrt.'u"t r*r"r r)r.enk,l brnff rhr \orrhF.si Ncrd!!iric Assocrouor at
Stxrlnn.. ll trdr., lr l)rL!{rLl!r, l0i{1. 
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Forost SctriIr'grrgos. tn,rrlc rr totIl |ost' oi (nrlv )i:1 2() hr
cur.lr rt'r', irrliz, rl irL\llrrnri rrl.' '11, lt;, t,t t1,, 

',;1 
11',' 'l srr-r'' ftr'trr '" li," 'l'1"-]'

ll,,y ",f' -'t.'"'i:',t,,t'l'\ ri l'\ ' tiur *'r:'r"Jrlrr-lr
nr,i, r-rir.s nr:,r- ,,1 ,'l,lil.rrf\ { \' l: rrr r''r\r'r'11 })v rlrrlr_

in"f,,n".L' frr,,,"., r'rntl, Ir- -lr"rrrr'r' l::rrrr' 1 .'flri' rrrlt
rlL:it r -rnr'r" 'l lirit' .t,l:.rlr ,lli{: rrll\ l rr \irs IrI' II ' II\'
lor i"r-', lrr' 1 \li -',"rr'- tl"rr ir" lrr'l''l lr:rrl \\' 11 lli' 11 -

i"i, , ' ', 
r'i; ',t t,",' t" ' "'r.' - l(r,' "'l 0 l"rr'"1

iltl,i ', ','.i -,,rrr. ,'rr,,lirr"rr' , -1',"r ir''rll I't' 't'iitr- trtt-
rl,ot,r r {rrt " -'\,1,' l,.r 'lr, \\lrl,l jrl"l'l -lll' _lltrll'l
srrri:r,' lrl,l , r't,'rr'. 1-lv rrr' rr':r-" llrr' "j.r"lr "1 :r I'r -:r!'
l,irr iL i- 1,, li''',' rlrrrll" lr'rl',r"',rr- rr,rl Irrr-lr.v sr" rr'l
cov!r rtrolr1)rl 1lr('sl] stlttioll-r {lig. I) \\'rls li l)r()t('(llorl
nu,,ir'-, .,r, 1' rrr "i'rttr'r"" 'lr'r"rr'l lll_.l l'l\''-1;1r. ,,,rrr'r..,"r,. , |-I:,.I:rIr',rr i,r ,,.irr 'lrrlir'l '1'r-
sisinl oI ^ l"c)ros1 S('rvirl lll)(' lrirr grgc .sprrs.rl alroril
two ftct lrlxr\'r' gro lllrL lIs sirir\\tt Ill tlrr' lr'lt irr ligLrir' I

it,i. ',,,.' i'-irrrrr,r'rir li:r'"rrr r" rlr' \\'r'tllr'[]'r''r'r
-rr',,f1'.1't1," t,' .,1 rl' r- 1,,',"',' :'J'r'' r'r :rr"l rrir'r'r'rJ l-
Il''v,. 3,. '. r'..1 i.{r' ,i" t,j.rj,rr\" I|I, ''Ii|aI||i|'\ r"
.,i;,r,tL ", t, ,r,,. I ,,,, - -, ' r ' , :rr 'l \\, ,,r l, ll r'r 

",r
strrrrlrrr'rL ir'pr grrgl's :r'irl ljll r('lrrl)rllilll!r III1 iI\III( IIII lll_

,. l, ,' l.':,I r',r'itrs I'rt, .'t rrt," lr,'- ,i rrr'.t''rrll"'l '

,.,,,,,,,,,',,I :r,,]" rt', I'i,,-r:. '\: "l\1,, 1"rl'- ,rrrrr"
.r"',i1,,.'l .l't:'-. .\- rl," -I,'I, ' -^r:Ii''' :.:'{' -.\\' tr' I'

"',,,iiii,,i lt,,.,it Sllricu gagci, tltc two irrstrrlLrliorr.s. tr1'

,1,,,11,'..,, ,;,," ri i ,,i ",'i' 
"' 

rl,, 'lrnl" "l 'l" g:r''r"r''r" '
i,i',:rj' ,'i,irrr,'1,',v, th, lrrl rl' rrr'l rr tll llrrt"'tr "l lt

glgc olilicr: to llrt gtortnrl

lt \I\-(i,\cI\ai s,I \'t-to\-c

Ilrtirr rr'lrs ttlt'asttt'ctl rr1 sclcrl rliflorr:rll s(rltiolrs;()rr( ('r!

rl'"_ rlirll,,r' irotlonl rrrrrl llrr: ollrr'r si\ ()11 tll{r lIl(}lllrtir'r
-i,',,'. ,,t,,,t,,. I rr,,- r' rlr" rirri' r'-i\ trrrri"r'' rlrirl

.i,,i','r-,,,'ri"
;i:;;,';', ' ,;, "-iil ' " r,'''; ,,J 1',"r''r' r' 'r,,' 'r , r, "r'"r "'
!r,l rr ,'r"rrr,rI 'lr" ir," rr rrirr l- rrlri' lr lr"lrr'.rrtlt rt'-

,1,rrIIrr'r,.' I r':riJ| .r' _' r', '', rl11"r-r i. rrl 'r'irr"'l rlr' 'li'
,.,,.;: ' ,,'' ur.lr r' ','rrr "'ti"r ',ll r1"'."1 rir'rr :jj.
ir,,s r:sr',1 lt llt litlllv .lrLlir)!r rrrilil 1!)ij1l, rr lrlrr rr lrrt-t'r-
,--,r ':''' \,,. ,,.1,i,,1. \,' '^rti rrr r rl ll r''rrr" s:r:

', .,,,i'l;"""' 
| ",-"r -,"1,,'lrl' r\\'r'irr:i' i'r"r"'", :

11,.'1 ', '.,,'r' lrr, 'i ,1 rrri ' ""rll'l l" "l'1" '"1 'lr' l' l \

',;'1" 1111 11rtr1 ol lrlxr"ttr',
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'llr, :ir 'i,p' 'r,rli'rrrs \r' r| ptiil"l trl "l' !urir'rrs of: ;rrr''
, ',irii. u,,,f i,i-,iu' i,i' r '.'t,'.t,', ir I or"' ')f "rr' h I{rir oIr rr

'; ',. it"':if' ,,r',1 n,',' ',, rr'tlt' "nittlrlr'l' llr. l\o'r"-
,i,,rr- t, I'i' lr coml)r'rL, rl 

"rr|1, lr ir rr "t n lrl rro { risr' nlotr' I rrrlll

],i;i r :;'i",;,;;';';;;. ','n',' 
itini, ;tr \'' rri(nl rn"t r" l"r' tlr''

::,.,.' ,,i 1i'., ri,lqn ltrur s,'parrrlnrl rlr.m Tlrr'1 'lr.lI"rrrl
ni,tv in rt,nt ot,,' fn, 1"1 nortlr. llrI ollrnr soulh nn'l lrr llrl'

"r,,i.'",os of thc sloDe.
""+i;,: -;';i,-;i;;;'1r,,riur,. ".'" srrlrj,r't t. F'r',rcr nirrrl
,rt.,.ir !lr'rn the rrorrlr, uc llrl. sti,!1n \\'ln,l: t\,tc lr'{lorrl_
ir,tliiu ttn* rr sorrllr,'llJ rlirociion -Tho u\r'ra!n lr'li llrls
rt,r .\ususl l9:{-) J8,mt 0:ul' rl i , lt t'{ t'l'tttI lllc srorl'rrr'
l::: :;i,;"r":'";:."" i ri,-i.0, "",t 

a ; -. p l rcsp.r'tir'' lr
,,; 2 700.:J,R00, tn,i 5,t00 [o,'l on tLe sorrllr slopr" lr]rL{'ru.\"
'o'.- i.o',,"J r s ni t, l,. ot t orrosp'rrrriirrs nl.r'nliotr ott

ir'," "ntrlr slotrc \Tlrltr tlrc rtilr'l \\'rrs slrolrg{ r llrnlr
:'i1".;;,:.";. ii it.qun,'rt.v 11'1' lrttitrg 

'ainstorms 
lL. con-

;D,rl l)t'lwo"tr ospe.ts was nrtt'lr }lr'atcr' l'u-nllg, ol'{'

"," 1, storrn oll Octol,Fl 4, I 93C, it u vcr'tg"d oter€ lolll'lrollr
,',".;",t rr r- 12.7. 0nd ll 8 m p lr. rc'pr''ttvcly ut' l /uu'

li.So,r, -.1 5,50 f,','t, orr thc sorrtlr slol'o l'ul orrly t l 2 2

nirLi l.l m l). h. on the nortll 
-'":t,,, 

3-30d- r;',1s 5r)0-faol cnuih slo|r'gng' ' wnri'srrlrjort

', Il,c ealcStr'<l \{irlJ nlli'ls Ttr o'l'litton lo lt'lllg orr

Ir','rli"5ti"t,l .lul''oi tt,,'-rnoi,t,toin. th.r'o r'as vr'.v iitrl'
-r'""1,1',.w ,rr orhe'r fosctolion lrcol {lla gagcs tllfll \tts
i''','.i]",.']"1,.t'' to 

-.ft,'tr nlit'.- from th" fuil off"cts of tlro
lii;i. inX qag,'i ot thc lhird sortth-slope. stoliorr' 0t
, ;lro i "! $clc alsoon rlte Iirrtl!{ard sltJ" ol Ilrclnnllrrlnlr}
ii'""'i".-,.'",,i'r.i*s \r, ro p0rtlv sh.ltnr"tl lrom Ilrn rtin'l
rr,"'.i"i;li-tt'"ri'"tu= in n 3i- bv 32Joo[ 'L'atitrg irr a

t,.i,.h l'ur"h llr0t, un(loul'l''rll) rcrlrtcotl tlrt' $ rlrd rrt rurlr-

"',i. fi,l*i'i, uitho'rgl' it l,r't Iirtl" nppar('nr cfi"'{ rtt

r rIrnomritrr hciqht." ';ii," ,iol,fr:.ld? stdtions rliffrrnd ronsidcrobl.v in d.grt'c
,,l orrcnn(ss to rvin,l. -\t 5,;00 fc' r llrt' gngos $1 rl lul,ly
,,. ,,,'",r,,t rl:0t llrc 3,)\{r0 rlrl(l ;J;l)rr-lor'l slollnr,5 olr Ilr'
,",;,il ,,;,.l;..'h',i'"i 2,;no t,,'t ll,o rr,,rrl, st0lrc'n lik( rlro

i"'iii, .""" i. n',i,,,tii'gi', o l'tLt-h pot' lr (fis lr\\lrorc.tlr'
l.l'.1 *'."," i.i't,i"Jiu nu.,lu sh.il,'rc'l The 3 Sno-foot
i,.i'f' rLoLion \tos ll'. ;nost sli' lt"r'r'd of rrll This srotion

'""". ii' ^ii"".;"" i" J"n., H., nn lim b' r rr lr.ro, p1-pn 1l1r'rtglr

,1,".us 51r','re from li,0 lb i-)0 lant from- l hr'^e(lgo' nl llro
cl"rriine. stt,.ng rtilrds nr'\-nr prnnlr'ftlorl E\-r'll Bl tlrr'
;;,,;;i;";; r'','iet,i ot 7). [o.t, o volo' ilr oI as nrrt.lr r'
ffi.;.ii:'i;; il;;;;--;;"i''ii"u" 'uo" "'"'"' rec.rdecl i.
lir.r: scasotts ol mc&surcmcllts.'ir, ..f"ii"ti t" ..tn,'pn,'.s oI slope. tlttothcr frrrlor tli0l
r ".t- r,lir.grlginc rt.curo,'s, llle 1.800_loot si0llolIs 1r'0lc

',, -, t,,rn",i't' fal 0,-, rrrnie rneirrg. 'l'lr"rc. lhn grorlr,rrl

slorr',r 2ho 61y 1l1".nrtrlr, rrtr,l .iio.rtr llr! lrorlll sl'lr" llrc
:'.;lit'i"., -'',,rii .t,,,i,'t, ",'- trrosl f,'rorrrl'1" 'r itlr n J"l1''
ol rrrrlv lio. Irtrrl tlrr'rrrlrol tlrr" stntt'rtr' \\1'tr'nl)l'lo\l-
tnrt,iv a\'cr,rs,:fio rrr 2.in0 trorllr' rrrl|l :fr" nl 'rLr'lr ol

rLl i ;,00 fooi .trrtiorrs.

'tIS 
I'LTS

I l, r'r'srlf-,rl llr' ttr' rrsrrtr'lrrllrts itr lll:ii ;lC l'\ i rrrr\i tr-

l;" .,'l rrr, tlr,',i.. -llrl'r irr rrrl'1,' I illrl'tr''rt" rr"ll tlrr'.(l'-
lr'r'r. rr- trf Ilr, r'r'rlr,rrlirrrrrrl'l\l)t l1ls'r $ll'rl rl''al rrr

' t, rr'i,,"',t ,\1",\rrr, r'r' rr'rr,ir n1"1" ' 
'l'lr""t' lr ''l

rlr r,,.rlrIllr rlr; ll'r,,l ..1.;{,rr-,,"r1 frrir': \\rrr r'rr I\ ir.r'

.r,r,,, ,,r' Iulrl, rr.r,", r:. rl" '"rrtlr -i'l' ' r" lr I'r'ttrl I'ttlr
,i,r', ", ', ' "i 'jri,'t' r tl','r' Il' rr"rtlr rr 'li"rrrirr: tl'rrt
;',',,,,.''';";, !t l ',',,'1 ,,,rr,'rr','' "1 r'"i r 1'r"lu'l'lr f' ll "r'
, u,' t , . 

', 
f. , 

' 
t t lr, rirl,:'. \l i:.\r'rrrrrr'l i ilr0 l"'l lrrr\\'r'\'l

,i,, ,,,r,.f,,-,,f i,,:,..r,,,.,.,t grr;',..,,rr rlr'. \\:r, 11 n,'rlr

SLOPED ORlFICE. PIT EXPOS€D
GAGF INSTALLATIONS
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CONVENTiONAL TYPE OF
GAGE INSTALLATIONS
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SOUTH SLOP€S
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Fh, Rr2.-l!rolr.infqll L r llte lq:-3o!ni ,n' N m'suFd bv terh rhp 'lolr{ 'to';1'!",71.r.,i"".-".a Lrt c nrrnli"nll r!r{ est4' and crnosurc rlipq Hrtlr}!
i"'i.l'."il,i ilil.i " i;"1:r' oi cs' r;ri tu ' I octobc 6 rsr* lur' ro-o''o*r
i rv,{ }rb\ 2!-Or! bcr'r'

slooc wcre ftr lcss tltnn llrl r'0tnlrcs ott tlrc I.,ss windJ'

ii;'ii' :1""",'i,, i;;o"i.:-s:r','.1 el l)Frc( rrr. r"rp' r'ri.olv'
li ls rnrr, lr rlirr i'll nlr lll,'\'itrtl\nf'l corttlr.slnl)t lrs orr

ihc lrr.\rIr'l rorllr sl''l)r' 01 th"5i' 0lo\'trlrolrs tll(' g11gcs (ll'l

not cs.tch os much of it.""h;';''i,;";t i;;;';n ihnt rhn gogcs un tltc *inrl*ard side

*"i,:" i"h.i"iti ii "oi"ii "i'"-ri."i-t'ad b5 tho roinfoJl-
,liliira" i"'i,' i.'i.n'i,.'iii' rt'" r$o sid.s ofihn 'irlge' 

on
il,o l,'crrur,t north sitlc llrl tuittfall cdl(lr rtrcrcaseo pro-
,li:l.lri,lii ""lIi i'',1"':niin'i l', a", orJnt,, c u it b Ircqucrrtlv
i:.;;;;i;,';;i ;"i;t"ii-oiii' u,t" r..lationsl,ips ('r). but ontbe
ifiir.r*"i i .""iii ,.p""i it " culch. even is bigh as 3 800

i"i:il *1"',".ltitv j"-' rl,n,, on thc vallt'y boltom 1,500

f, r:1, bclort ."'i""iiii fc Ilrc re<rrlts ir'onI ttir' (onrr'rrli.trol itrstrrlln-

, i,,',,t .oi'il"',,,1 i. .!lirrr' th,'.o srnrc scriou5 tl;:' r"pxnciPs'
ii" i'' 

''r'1 
'oii-"it,"'n,i, 

'lot",l-orifi"n 
gaqns r.vcal.d 

-nn -
nnrir,'l\. ijllrr.irt r,'l tionship betwecn sltrtrons . ror
:;i'l;;1, ;: ;;;'li'. t'.'n i,"'ti t.r pr'' ,'f itrstallntions hovc

i,",'r' .f,"":'i irl ft'rt .l. lrrstcrr,l oi tlr, hrrg' di1[r'rnncos

tl,,rt rrcr,'slrorri. I'y tlto rr'gtllrtt illslrrllollolls lJcllve' ll
.,.',""r. rl',.rroItlr nrrrl iolltlr si.ios t|r'r| llot\'slro$n l'v lno

l;::; ;;i-;,;.. ;; ;, 
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Lr, \' l -t. rlr, ,l, -i.-rr ,,r"1 , \lx,-'rf, ','. ll'r' Jjirs'\ \v1'rf

i,"- ,, ',t'"' llr, -,,r'r 'l rrrrir ,i rrr"r.rfrrr.rl I'lirr' rl'1": Ilrul I

i



\loN1'lll,Y WD,\I'l{ER ntlVIElV

sirdation sbd eloratioD (fdl)

5ll
5,01

5,24

l-'trrltt sttclt rlrltrlitiong liost'ltnlit'tlct (5) fortntl tlllrt
,,,'],:,,tt.',,,lfi , r;''r"l grrg"s tnnr' ' rrl' lr l' -s tlrrrrr '{l' l" t-""i ii ii;,:';;:;,,,,i',n,',i,'il i," trr".irrr"l I't .r'ir s''s" ij"r
,'.,i,., ',],f"',,,i:'"i 

,t,ri'''!r rl," l)rr-r'rrl srrr'|l\ tlr' r"'trv' r'

, 
',i,,,,rli: 
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'1 '1'111'l111rl srrs" t"'rtlrr-
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SUMTT-{NI J\ND CONCLUE1ONS

The accurrttc meosurctncnt ol rrrinfult is r cry 'lillicrrlt ort

*i;i.-i.,i;;;';;r;1oin slopcs Convcntiorr,l mr'tho(ls arP

iJi'i*ii"i" i"i-;i. .li uo i ion' . 
A high tlcgrm.of aecrtrucv

iill:l]"i"i,liti""J, [,o*"t"" with slopcd-ori6cc ga gcs trt

o.it exposure.t' xi,,ir".nrr" meosuremPnls of rainfall, no\\ msdt' by con-

r""ii.i,ut malhods on opnn uittdv slonos .oul'l bc 
'n0of

;i;';h" #;;;' ^;;;;"r 
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ir; ;;;;p.];, over 700 cor r 

' 
entio tt alls- exposcrl roin-gagcs
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ihat nc"ompany srlmmr'r ."onvc."llontrl l0lnslolrns rrI-
lii,ii iii ,iiiTi"'"t""irins of 3; to ;0 milns pcr horrr'

T^'JLE l.-Prcrit)ltat;"n during tg35 ontr 1936 s-tsot"" os n"os"Pd
'^r,",,"i.ii"i,i"iiu 
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roin soses at t 
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