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Obtaini.ne diacbo.rEe recorda for Mluvial sB-"14 cho.nnel otrcams has 

been and probably al:wayo v1ll be a problem becauao a unique relation between 

ote,ge ar-.4 disehc.rge d.;)oa n·.)t exist. .Not only is t he atage-4i.scha.:r6e relat ion 
~ecte4 cy local aeour and fill or the bed, but also by tlle tact that the 
bed t:>rru1 a.ud he11ce resiatance to tlow var1e4 vit b ch:J.nc;ea in nov, t'lu1d6 

bed :zsateriol, and channel cha.rt\cter1st1.co. The variows bed forms that co.n 
occur in alluvial. aand chann.W.; the rectors t hat effect tho Led tortlSJ and 
the resultant chan&e 1n rcsicta.'lco or nOW' and c~o and depth diuc~c 
relations have been presented by Simons and Richsrt:lson, 1960. Colby 1 1950, 
Swno end othors, 1961, 'Drlwdy, l%1, and S1monD and RiehD.rdtJon, 1961, and 
need but. little el.Abol.·ation here. 'l'l1C variou.o bed fo.-ma that ~ occur 1n 
alluvial. cand channela have been cl.D.ssified i nto two tlow rflt';ime8 1 on the 

baais ~ s1mUn.rity 1n bed tom, rcsi.lJta.nce to f'1.ov a.<d ~ and magn1t.ucle 
ot secliment tro.csport. The two t'l..W re.gimca a:-W. tbe1r bed to=a are illus-
trated in F4,-rure 1. Det"V\len the tvo now r etsi.mas there 1a a connectint; 
trc.nsi tion vhere the bad torm raneeu trom thooe tn>1cal or the lower now 
regime~ to those bed roms tw1caL or the upper nov reeima. 

In sand De4 flume ex,periments the reaiata.nce to now 1 as meaoured 
by ,« nn1ng n, ranged trom 0.020 ta 0.0}5 in the lover flow regime, tram o.OlO 
to o.ol8 in tho upper· n.ov 1m, and tram 0.035 to 0.010 in tlw trann1t10il 
connec:tint. the tvo reg13:o. b-evcr, vhe:1 sl.opo end the ~riatic:~ ot 
the bed ca.terlal. are constant, or nearly so, as they are at. moet. ~eaina reaches, 
the varia.t1oo. 1n reaistAnce to tl.w is not lart;.e in either the upper or low'or 
tl.CN l"eGime• Altho\l&h tbcl'O is; eoru:ids~ D'I'a varia.UO&l 1n realata:leo to 



tl.CM in the lCMer tlov l"C'eime than 1n the ~~cr i"low re rima . In the tra.nsition 
tm.t.GrirJ. are conotD.nt, or nearly so, there still 

exists a lnree variation 1n resiota....,co to nov. Gae1UB TCC.Ches that are eon-
eistentl.y in. the upper or lower nw reeimea oho-..lld ;yield fairly conaictent 

depth-dilllehor;;e relat.1o!W, c:ld methodll proposed by Tro=ll (11391 p . 503) 
ana. lJeioes (857, P • !to) Dhoula yield fair dischareo records . Their methOdA 
ahould also vork tor e (ri ng renches \rhorc the now r ec,ilne cho.nges U tho 
cbe.rJae occurs f'a1rly l"apid. In uning their methods -tor roaches vhl!re the 

tl.OU' ~!B& changes, two dcptl~.-dise .. :ree eu...-voe exi~t and the abift tr<:m 
OQe curve to 'the other must be deterd.ncd by eo.retul oboervnt1on ot the ~o 

h1Gh trace. Records tor these stntior.s could 'be fUrther improved 1t JIIOthod.a 
til'ere devel.opcd to obtain .e. continuous record or depth instend ot stage. I-leW 
&Jvel.OJ)l'lS(lnt 1n conic depth GO'..mdcrs ohould maka t111G poaciblc. 

The mthodD proposed by Troxell- a.nd lhinG$ filioW.d Mt be ~ctea 
to vork for L'tleiDG reaches g;bere tho bed form ia ol~s in the t1-ans1 tioa 
~o or :tor reaches Where the !tJ.!leC fra;:a one nov rezia to another 1s not 
rapid. Jlor tbe.co.,e oaees the Bethod proposed by ~ib:- ~ Lei?~ eppearG to be t.be 
~practical colution at this t:lm.e. l.tiG propoood veloc1t-.r-~ method., _· 
Which an he states is an re-v· :ted di$eD.a.reo ~~t, mnkes it posG1ble 
to obtain a c11seharge record pcrlodic me&ml"eZll..nt:u 1"bo l1mi tations of 
the %110tbod are too GCC\ll"QCy of too e. brcviated d,ti)chnrge ~nt:J and the 

varl.ation in dUc:hargc that mQi1 occw- bettteen ~ta. 'rhus, the wator-
dischtlr'ce r0e0rdo f~ ~ ~ vhere the bod i"Or.rl.ia in thtt t.rAn:l1t1on 
~are c~le .to UQ41~ilt-di.£clluge recOl~ds; which are al.eo based on 
pcr1odic ~nt$. 

A poo&ible .method ot o~l.iDg water--disclmrge records for gaging 
reaches 1n the transition rez1cm vould be to plot the deytb-vel.oc1ty 1rulex on 
the ~~ trace aDd t .ban sketch 1n a dincbaz'Lc curve 1n the same manner 
tba.t a. £86e-bo1eht trace for a UO:l•reco~ Gtat101l or a aedimlmt ~ncontrat1on 
curve· are d:n:m. ~ the bed form 'tfiA'1 e}lanze v1th ~ea 1n ~oture 



and with c~ 1n ~ cba.l:acter1ctics GOd concentration c4 tine Gediment, a 
cbmlge 1n the c:aGO-beicht my oceur vitbaut a ~e 1n water disell3rge. nonce 
a cont.tnuouo record of •t.er ~raturc and Vhen. SV'nilabl.e periodic ~ded 
ce~ conecnt:r4tion ~t1ts \."'UJ..d help 1u wmtcllin6 1n a w.ter-diac.bm:'ge 
czrve. In ~, tl c:oncent1~m10n ot SUGPtmded scdimllnt, 'When ava1lable1 tbe 
wate'" ~'tllrc, the GQGo-heiB}:rl:. trc.c:e, 6Zld the partial d1nelJarge ~nt 
ohoul4 all. be conaidemd vmn construeting vat~ curves. J>isc:hn'BG 
recorda. oato.bl1ebed uoinG th1.o method shoul.d bo ~ar to those obt.BJ.ood 

ua1ns & ~G-beight trace and .. nonexistent Gt~cliD~ l"Gl.ation. 
Tho methods concoivad 1:ty :i'l.-oxell, iio.iues a:ld ~~ are 1n tb4 

best ens!ncorinG t-.n:Ldit1on ao4 c&rto.inly vauld ~ d1.sc:hax'ae reean1D. 
~~ the extent. o:t in:lptQvament u l1tlited by t.bc cost ot obta:fn1n« and 
~~ tho noc:tesSQ7 data~ &eozni~ tho iq>ort4:1ce o~ vatc:r to the 
nation md the number ot st~ t.bat fl.w 1n a.'U.uv1nl. sand channels, it 
&OelilS ~t1¥ thD.t control.a o.hould be devel~ cna. ut1l1:ed to lDQrO BCC'U.l"-

~ ~ both tbe va.ter and sediment dis~~ ~s-. cont:rola sbould 
haw a cto.blo ~e relation, not ~ effect the behavior ~ 
tbo 5tream, and ~ a 'D'I&M or me~ tot4l. sedimont "1acbn:rp. 
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