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The .hyatrology an¿l .iti.stinct. water suÞply,/decan¿l

'cbâracterlstícs of the rising and falll,ng lí¡nbs are respons.ible

:.fsr. 'a:.Èi¡ÛÍng. pr,obl en which alleÞate thâÈ eaeh 1i¡rb of the
,:h1ait r ogra¡¡h be apportioned .eéparately âccording to Àrticle v.

. . ff each Ií¡ßb is noÈ apportioned separaÈ.eÌy¡ the artícle V

cã.l,culation would have the effect of ilivi.ding flor¡ ât the

dor¡rsLream gage for use upstream at a IaÈer date. This is a

physieal irnpossibiJ. ity. SeconcÌly, (A) ancl (B) should be

apportioned sêpãrately so tbat. each staÈe nay quantify that

!.91tion of (À) ¡rhlch can be put in stoE.age and used t'o supp'I'Ê¡ûent

'ifriga¡ion aft.er the given date. p16n apportioned ðuring (À.!,,

and that water r¡hich has been stored viII not be re-apportioned
.aftèr the glven tlate. Liken.i.se, post-1950 diversions satisfied
from.water apportionêd before thê given date. are noÈ inclu.ded,.in
Ehe .appo.rLionmêñt after tbis date-

(?) The n¡âËèr Rüdtrèt. Þr'ôtrl êr¡r

Coneeptua.Lly, Àrticle V under¡ll.nes attenpts to prepar.e an

adeguate. watêr budget because; it confuses the apportionnenÈ by

mixíng Èogêther tço rkindsr o]f ,nater -.a.depIetable floç and a.

divertecl f.Iow. DepletabLe flord is r ater nhich is physically
available "in Èhe bucket". The diverteal flors (or clivertable flow
equivalent), is a neasure sf how many tines h?ater in the bucket

l\¡f -O1O27
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could be used and reused. uixing these two kinds of $rater

together confuses unlÈs, whieh nakes ¡atancinq a water budget
nearly inpossible. In order for the apportionment for¡r¡ula in
Article V to work properly, the l¡ater budget requires us to use
simil.ar unita. The only $ay to balan.ce Èhe Ãrtic1ê V water ,,.',.,

budget is to convert arr clepr.etion var.ues Eo their divertabre
flord equivarents. eonverser-y, divertabre frow equivarents could
be converteil back to depletable flows when it is necessary to
calcuLate the quantity of ÞJatêr to be released from storage.
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$gr Eolr do we convert a depletion or depletable flolr to itsil.iyertable f Lo\r êquivalent?
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lPtlis kind of .con¡¡èrsi.Òn is alreadyr'beiiig ilon.e on a
the.oretlcaì and praci. .ièa1'r'1eue1.

,,ì::..l:::.Eyqç,,oloCi c coûputer,'rmìrÉlel s develop. ed. by both wyonirig.and. -r,:.,.. tt.:: t.: - .' : ,,:.,: - ì. . -ì. I ..

Kontêiiâ:.ì,Íac.olpofAÈe rnontlif,l¡'- ¡s¿¡rn ¡.l.ov, f,âctors. sh.e f actq,r€

.I¡Er,y. f,rgry.- ù-o-ritå to month and f rom basln Lo, basin, but slil1 bave

,tlÌ..e,. effect qf çhangÍng the inflow to a ÉpeciJii node to a

"divertable fl-ow equivalent' as the use and re-use of water is
a.scounteil for thiough that partfcuLar node,

vlater corunissioners in wyorning are responsible for releasing

water from ¡.eservoirs on regulated streams to rüeët .dor¡nstream

dèna¡ltls. The quantitlj. of Fater reLeased fr.om storåge is not

eqì¡.+ to Èhe Ëunì of the individual. dive¡sions for any speqific
: :i!!trê,..period. The releâse' iÈ based. on convsr t f.ng. f roa tbe . ,r,

'divertable flore equivatentr back to the deptetable f1olr.
('ãcÈua1 volu¡[e iR sto.r.age..] .The decís.iof¡.qil rùhat qìranLiËy ofì ::.:.1:i

'uâter ì{i:Ll be rel.êaseil frorB. storage may be basecl on experiençe¡..-:,.

or trial and error. FurÈhermore, co¡npuÈers could be progranned

to a.iil in the declsion inaking procêss, especially on lafger
streams.

MT-O1030
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Ca1cqlatlon of divertable, flow equivalent conversion factorsr

PfoÞle¡r: Assuming a 50t return flow, ileterrnine the

dtlr¡eiÈa¡fe flow equivalent of 1 unit of stored wate.t.

= 1+ 0-5 + 0.2s + 0-125 + f).0625 ...
¡shich naÈhe¡natically can be expressed as

l= 2.0 uniÈs

(diverÈable flow

equivaJ.enL)

li.ke*¡ise:

'; i

Factor i Flow EquivalenË I

,l. i"" iil
rlr":'vl. 50* i tt + r,iniEz (.so) I * z.oo j
i I ----- ¿iE' ¡

x1i<-xI 1 + ¡i¡¡¡
-----\ .€

i ' v.,,

: zst tI+l,irnitft,25)Yl i 1.33

i s¡rzsr i¡r*r,imitä(.333)xt (w t.so I

;i--+cbl
ilvl
: 25r tI+l,irnitft,25)Yl i r.33 

I' åcÊ 
ii:r

i ,o* :11 +r,imirä(.ro){r . r.rli ,o* :11 +r,imirä(.ro){r . r.rr 
I

L_ , +ic ; i
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F.or Exanple

Assumi.ng an average réËurn flov of

"[,ut]

STORAGE ÐIVERTABLE FI,OW

EQT]TVÀI,ENT

qfRÀTEGY..FqR'::,ÀR CEE V

{1) Be sonsistent v¡it}¡ unLts- Do all calculälions }¡iÈh actual

diversions, o¡ ilivertabLe flov¡ equLval-ents"

(2) Breâk Èhe hydrogr.aph into bwo parts. Calculat.e a ri.slng
L.imb a¡¡l falllng 1- funb apportíonmènt- .storage from the rising
limb wtll s.r¡pplement i,rrigation during the fa].Ling timb.

(3) For th€ rising linb. quantify the sto.rage linriÈ based on Èhe

toLal floer aÈ thè gage, total posÈ-1950 changes in storage, anil

total post-1950 water use from Oct 1to the end of the rising
limb.

35*
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(4) Post-l950 usss. qû

sâtisfied from storage r

the fa1llng linb. Thât

the'Èa.].Iing l.luib sf ¿te of

,3o not enter the ÀrtlcLe

is:

the hyalrog raph

V allocatiÕn Ëor

DiverÈable. f ló.w

equl-vaJ-ent - .1...,.,

released f r-oÍi .i:'r.::

storage to
satisfy thqget 

. .

Post-1950 r'i ,

diversions. .,, '.
I

ta1 pqst-rgñï

verEio¡s: 

-]

I 
r"rrins rirnu eost-rsñl

I 
ctiversions for Àrtictel =

lv arrocation. 
_J
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