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Question for Dan, Fri. Oct. 9

1. Is basic = n ok ?

In view of
Individ.
diversim

Min

0₁ +0₂ ²√0₂₁² + 20,5₂ (1-P)

-Max

{ diversions

2. If it is ok, (or whatever is correct), how derive, & how expend

to 20 sigmas ?

3. Ifp = l, how minimize Eo : radius vection orstraight lines ?

4. Beyond minimizing aggreg. variability, we want to pool risks so
Is thisa separate problemas to equate the 70 variability of all.

does solving one solve the other?

5. As partial criterion, and it makesense to seehow wellsystem

approached its linear regressions ?

6. Om so depends on size distribn of

about relations of σs to Xs.?
oTs. But how



Ō
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So how

001 = 'x

x₁ = 100

X₂ = 0

X =

X₂ = 0
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1 = 0

can & ever > X ?
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A numerical example showing that BRA 28 Pasquanty

batth acoal). The coeff.of variation of A-B does not new =

coeff. ofvernofA, & B, the they are =
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Stat. operations, files.
File key : a1D. Butjustput subsequent keyson taks, to save clutter &tabspace,

1. Kaweah studin,& distributaries

plans of work, & rationalizations•

a Range

b. Aken

C.

d . LCR,
of timeunits &to hotwater

e.Length of season

f. Seasonal patterns

g. Clustering ofdeficits

h . LCR, acres & water

Variability & capacity.toi!Ajith f
jo Usage of! I capacityif

this



Confirming Brunk's statement that rotating curves won't change ET

M

A : x = 4X

d. =
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B : x = μ
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0 ;
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Confirming,
Trouble w. confirmation is, wd also work with mean decration.I

I should be different bessquand.
Let's take longer curmes; & rotate

B

2

A : 7 , 9, 11

8, 12, 16

15 , 21, 21,

B :

2 :

JA TTB

Now rotate

= √
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B ': 9 , 12, 15

2 : 15 , 21, 27
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7-37 ³X
to q + X(>+1)

(X+Y/= F =

1= d [9+X² =A ₂J
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car(X,Y)
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Brunk 3-1

lie.

Now find min.
{(5 )
J₂

With J₂ & X₂ given,Fa

X₂

it, find max.possible.

6%*

Simple beginning, let p =1

J₁²+ √₂" = √²₂²

"}

min,possible value for 2017 , in terms ofo

Now E

k₁x₂

0,² + 20,0₂ + Ji

X₁ + X₂ = X₂ ; X₁ = k₁x₂ ; X₂ = kełą ; kitke =/
X, K, Xq ;

likely

also when x₁ = kx₂
we wd

This willcallfor somegood algeks.

But we found Eri

this

5² ,4X₂
ri
X₁

Ju

find 2(52)

a²o.²

means min. E
oi
Xi{

Now let 5₂ = 95,
= b x₁

a min. when &all =. So it

X₂

a min. when Ii all ==
X;

And while at

to it isvery

de
Now d₂ = 0 + 2a5,"

da b x₁

which is

~ when a = 0= 0



Brunik, p.7

It would tellus that with 20 sigmas of thesize

andhereitis their relatinesize that is important

possible value, if the flowsmina
have, the

ta

of Ju

A

would be such.
Ź Txi

actually have.

There would remain apossibility

wee!
were absolutely unrelated,

And we wd. of. This with what we

the
sigmas might are smaller?



Biunk,p. 6

a²+6²
29² +6² +2ab

to evaluate

to evaluate

a
b

ab
a²th²

to a² + 6²

1/

alo

1 +

+

+

a² +h² + 2ab

zab
a²th²

a.

b = 2a

+

Hoi in :: pasionein itation!
If a=b, it is

b
a

langer, up

can vary

½

a orb is ∞s or 0, it 1

VII

This has a minimum value of 2x
value, as

x

F₁ = √x +√²₁
lower limit.

2

to any

But not less than 1

But not less than 0

between limits of 1 to

when a= b

and

still, and our

a & b diverge

grous

upper
Now ifit = 1, Then

close to ourvery theupper
limitfor

ſo it is likely that when we figured the

limit.
Me 20 items, it would not be much above the lower

And we couldfigureit, from specific valuesof

each o - only then what would it mean, wouldhi't it be

same as Lidentical with the result actually achiened? No.a

YN

limit is



When to iste,& how much ?

p. fb.
Re Kamuh wastes

7
'55 4kk 372

effectively,To irrte

apply who in certain

field condition etc.

arbitrany times as
schedule.

need to

way

asper

vis -a -vis

& not at
Kuhl.



Brunk, p.5

Even more striking wd., be to figure the lowest possible
water

in a few
variability they might have achieund for the amount of

they actually diverted. Take the mean & diversion, only

wd Kwh fall below it. They cd. have provided a nearyears

perfect steady supply !!
of course this wd. haveto be modified for seasonal inequalition

Now to define this upper limit. Brunk

all components (and with I, also,or is that impossible ?)

Under this condition,

and Ty =√√₂ + √₂² ( 5x +
T. T.

X

Tz

[1.₁., if a²= b²+
Then a < b +c

Atat levn lim. Ty
Jx +Ty

at upper

c²

lim, Jy
Tx +Tz

says it is when r= 0 among

\.

T₁ = ₂² + ₂²4 X

√5₂ + ₂
Voz + 2√x√g + Tz²

z+ Z JxTq +

That makes sense of. Pythagoream.

||
G²

√x ²+ √₂
ZTx TzTx Tz√x ²+√z²+ 2√x √z

numerical value on
This resolves itselfinto putting

and
any

in general, for any number —or in our case 20 - of items; a

ratio of a tob etc.- if this makes a difference, itwill complicat things,

a²+6²
a²+6² + 2ab



Briunk, p.4

So if y =x+z
And x₂ = kx Yn ; Zn = KzznXn

1

Then:

and kx +

Jy

we get

+kz

Now Brunk

√x +

say
a E of Ts

am

+ oz

if we split up y any way

which exceeds Ty.
16 so, This argues that in general, a fractional system ofwater

rights does as much as is statistically possible in minimizing aggregate

variability

But it no

This conclusion is worth giving, & emphasizing for its own sake.
lessons the interest in knowing how much Kuh.

distribn. increases aggregate variability in system.
way

and so on,

aggreg. vblty.

To give meaning to the " how much", tho, it wd. be wellto

limit to possible increases in thearrability. This
upper

seems to be when the components are

aggregate

find
completely unnelated

when them all.among

Thefact that there is this

volty. much more

The proof is freely expensible.

but aly, then

possible doesn't seem very

the lowest & the highest

limit makes a given A of
striking. 15% above the lowest

bad; but it may be halfway betwem

upper



4

Brink, p. 3.

Alternative

1. Areas getting
2. A -f served undur

3. a.f
that they

werp of organizing Kuch evidence:

cons.n
4. Group water users into

take simple

16 y
Then Ty

better & worse

Mi

are worse.

These are all inclegant & clumsy. – altho possibly useful

tools for popular consumption , hence probly worth working

l than kinh .

simple mean

Jy = =
Ty Về dễ ở việc việnViddy { dx

The is cancel

dx = kx dy

dz = kz dz

TędůJed

a few classes of = size -by

of C.V.S.

?
recya-q)² = √{ (xn -x)² + √ { (zn-gje{ ( y₁

>

But (y₁ -y) = (x₂-x) +(zn -5) each year
= dxa dy dx + dz

Vedő = √edi +VedžJeda

weighted by the

x +z, eachyear. And X = kxy and z = kgy, (&then kytkey=1)

Tx t Tz

a

up.

amount

expository

= (kx+k₂₁) √²₁₂²²=√₂₁₂²

= √{věděj +√žkýdě =√kě2d₂ +√4²20₁²= K₂√2+²+ ₂√²ki
kxEdu



Brünk, p.2

If y = x₁ +x₂
2

a) If all indep., then J₁² = 0x₁² + √x²²

b) If allpropul
then

N

c) Most cases wouldfall

Ty = √x + √x₂

in between. What is in between ?

Beginning with& (6), perfect proportionality, that is lower

limit of 2 Jxn = Jy .

As lose proportionality, {Jxn

independence, { Jxn > Ty

E Jxn grows, until withperfect

Because then 5₁²= 0, ²+5₂²
But 5₁ +0₂ = √6₁²+ 20,0₂ +5₂²

>Ty



9-29-59. Summary ofdiscussion with Bunte (& Bencham)

1f 4 = x₁+x₂+.....+x₂Xn

Then

must

+ JxnTy = Tx, + Tx₂ +

correlated witheach other

But if they

[Because if not perfectly correl-d, somego up

they be langen, in general, to

ou

it

are not so correlated, then

which with σ wd. be clumsier:

2
Ed.² + Edi

n

the X es are all perfectly

etc.

ředníto Edy = √edx² + Edi

Brunk tends toward useof variana, or, orJ²,
Y on

Ty

With variana haveuseful relationship, if 4 = x₁ FX₂
then Jy² = 5x²₁ + 5y

Jy = Voši

< Ź Jxn

when othersgo down,I
~ so ?]all occasions

Ed² (over)

Txa

butonly if
variables are
indep.,not eersted.

{d, Ed₂



T
=

0²=

Ed²

Ed

||Ede
√n



ixi

REA

²²

X + Y= 2°

CHAFINA

V(XL+2cor (X,Y) +

=√5²+ = +20ov(X, Y)

(2/1 =Clan

thevertex.

-5³4 5 mv(XY) = o ty.
nobot

Xho =x +305 to 3₂LXX adh₂ 39

++29 (14)

by theF



X= -KY- VOX) = K²V(Y)

[-WY]
-(1-6)²09²
4-1²a

Idea - take data as 90 of
2. Thus artificially get
const. E, make all
correlations negative, leam
something



Brunk 2-1
Ask Dan: when xi muxi number 20, &

B.

&p = 0, how express EJ ?



Brunk, 2₁- 6

Max possible 20.
First, let p = -1

Now if 2x₂ = 2 (insteadof 20)Exi

20 = √5₂² +40x54

Knowing Tor, Tx, & ty , we can

However,

so

I = -1 is implausible (unless

compelling reason to doso).
is

It wd. be entirely reasonable to suppose that negative p

unty beyond the limit we wish to consider.

Then, with p = 0,

20 = 50²2

gine this

+

for

a numerical value.

Z Tx Oy

we

seems only
less water inshould regularly get yrs of greater abundanceto

possibleif one deliberately setout to maximize aggregate variability.
"We shall contentourselves with seeing how badly the system could

possibly inflate aggregate variability without going so foras to do

aggrez.variabilityflamboyantly designed to s as to
anything

regularly reduce one when others were Ag
Pin

TI

% bacis, & thisgo

a

A pong That

may

That one

jegething

be

Now it just remains to work out thisformula with No.of Xi = 20.

easure of how well correlatedIt may seem that our measure is "just "

the flows are. But it is not immediately evident that correlation reduces

how much. It is worth emphasizingfor its own
aggreg. variabiling, by
sake that fractional division offlow mimizes aggreg. variability.

ofhomuall



Brunk 2-5

to we find
Te
Er depends

1. No. of Vi

2. Relative sizes of 5: (and this cambe further divided into

relative sizes of Xi , and c.v.;)

3. P

4. And perhaps a 4th, the J₂ which is a

1.

2. They

"Kaweah division falls short on all counts.
individual distribs.

There are too many

are too -

on 3 factor :

system's performance step by step.
A. Given 20 distrs.;

are too little correlated, two independents3. Their flows

One way tojudge system wd, be to take linear regressions as norm,seehowjumpy they

in termsof repressions.
"Now we can take these one at a time, with others given, evaluate

existing relatine sizes of 5; (and absolute sizes)

T₂₂

(Since To is given,
if convenient)more conver

ginen

Then how well might a system do ?

min. possible Er EasyT₂ ?

for theproblem.

Then how poorly mighta system do ? Max.possible 20JE

possible 25.This can

1.e. what is

equals I is min., whenp = 1

can be treated as simply

were

simply max.



Brunk 2-4

At thispoint to

Ox² +√y²Gx

"1

can go

all the way to zero, if J₂ =0.zero, if J₂ =0. Probly however it couldnot
inreach this min. if t₂ so , and the min. fact depends

value of ₂.

Now:

Now we get into negative correlations, and Je

1+ 4 JxTy

But TxJq

0₂²E

= 5₂² + ZFx Ty

to Eat Tr
20

TE

ET

cam

mean, with p = -1,
Note, even with

X

}}

==// if Jx = Jy.2

Fx Fy

Jx² + √y² - 20xTy
T

| +

To work this out, evaluate Je when
20

J₂
= √²+9555Voi + 4 Fx Ty

Tx

YN

4

67/6*

11

-y.
p = -1. F₂₂ can →

2

X =

10%/n

+

byly

6%

Tx = Ty
= 1 when 5x11² 54Tx

If in fact p = -1, then T₂ = 0 necessarily, when 5x =Jy, which wd.

16

20

vi
Je +4√xTy

- 2

o when Tx = Jy

> 0, but still small, when

√x

on

-94, then & would vary & J₂ £0.
= Er when

<< Ty.



Biunk 2-3

=Jaty =√5²+25₂04(1-9) , where& moffofcorrels.To coeff.Jx Ty+ Jx Ty #ofx&q

96 p = 1₁
16 p = 0₁

√x²+√y² FZFxif p = -1₁
ET

Showing 10 is highest of all whenJu

p

max.

cor xy

Tx Ty

√x +√y = √₂
Jx² +Jy² = 5₂²

continues ri

J₂

Gwywo

night

negative.
Thereis complete continuity here. As p gets smaller,from its

value of 1, gets smaller, and thisJ₂
Jx +5y

thru

plo. likely

myproblem, unless & until 1 express cliversions

as dos, in which case all the correlations become

to

us ou

Jy
ET

zero

Intuitively, it seems to me

Eo cd be >0, easily. So that

when p = -1, and Tx = Jy

This then
gines complete

Max. possible is = 1, when

√₂²²+2

Ju

5%/n

p does, & as Tx = Jy .

p = -1, it's min, value.

when p = -1₁ T₂ cd = 0 and

When p = 0, reach a

+ 2√x Ty +2FFFT

reach a bene

T₂² +√₂²
5₂² +0₂² + 20₂5₂

This is not

J₂

W
in

"1

~ is entirelypossible,



Brunk 2-2

But there 2 aspecti to buggy

of both relative variabitury and relative size.
so

6/55

evenly, altho Jx= ty .

first test only shows how poorly myne is doing, given

But perhaps x = 4. Say x > 4 , river is not divided

There is also

flows. Intuitively, if
of variability.

affect

Then for, all wehavedone is show how the limit to how from

So can exceed T₂ is set by relative sizes of Us,

ofqu.
how the

Tx

We cd. next take ratio of

Is are

It is an

apportioned among

civis are all= this minimizes some element

1X/10

mecans,
so, Ixaggreg. variability,a ≤0, if ox

are

expression

√x

Jy .

X
29 =4 .

the

1/2, and tell how it wd.

if x > 4 , but Ox = Ty, then the possible 20, (andprobly
X 7 √x

actual so as well)
higher than if I =111

Tx

Ty

of16 = > 9, buat Ox >> Ty then possible ( &probable?) to is
reduced by inequality of CUS

Explore more, I summarize



Brunk 2-1

uppe
At K limit,

at lower limit, J₂

O =

1 7 0 2 = ( [and an

lover, thinks Dan]

20

1+

67/6=

Tx TJu

2

Te

Tx t Ty

Ap

= 0 ≤ 1
Ty² + 2 Tx Ty

But this can't be right, for of might be = 0? But then txy 10 , 50, contraryto postulate!

of items gets langer, lower limit to o getsno.

This tells

can be double

+9/9

an

:/

11

6:oy +

to take the Jx & Ty

Jutr

we a

when componentsare allthesquary

aly.

Tx(Naturally @ => 1 when 5x & ty become very diff. for then
dominator & situation approaches aty.)

(if x = 0 among components)
be double J₂.Jailfor 2 users

when
components

Whene Fx = Jy ,

that if river is divided eventy among users, then
2 higher if

more

exactly

.if
The σ are =

than 2).

from their

tell how for thin sum

= oy , 0 =

When Jy >> Ty!Tx O 1

And cd. define a fr. in between, O = TF

of them

actually have, we can

can exceed T₁.

non- corr

unrelated

P= 0

12

more

Then of this,ratio, Jx
Jy

And have

(as a ratio),thenwith how for their sum actually does exceed to.
expression for how for the actual distribs has

exploited thepotentialities of mischief which it has.. Which mischief

in this framework springs entirely from correlation, andprobably cd.

you

my~ be measured that toowateach flow with 2 diversions, takingweighted average thereof.

2
8 + !



Don't dismiss

There is

T

is some,recall,
water in

dry years.

implausible.

some srs.take more



C.V.
X

Ed²
nxx

-This may

be a distorted index, as between
Ed²

dispersion of low and hig
VEd²

S

√ñ

x

Ed²
Total

might come from
a =

&

fou at &range the smalle
Eu my

lancia
AD

st

the Ed² isThe root over
square

thevillain. It damps theindex of

variability. It more than compensate

for squating the Is, since they

smaller. Then afgit to the

mean, we understate relative importance

of dispersion that are wider.

ore



to variana isa better &
one that math. statisheians seem to

that

measin

prefer anyway, andperhaps

has its rationale all worked out.
one

I also might return to simple

see how that works out.Ed
xn



States

1. Coeff. of orrelation, ₁
≤ (x4)
n≤ ( x)² { (y)²

?

From Cecil Gregory, Rural toc., U.Mo., 10-58
mean deviations - from

?

tz
12

X on
on y or V.V.

This coeff of correlation is independent of whether

?

It's meaning is seen in

standard error

regression line.
index to

fall on

of est..

here mean
x&4

mecin, or
regressim ?

I

your success in finding

line, e.g.
5 = 0,your

But here is bias. G. 2 serier:

In vertical series & is

Bom is just

is seen in right-most expression. 5 is

1.0. deviations of points from your
Ratio iso is deviations from

But in care

Jy is for flowsofB, alone.

Sxy

Ty

a

mean.

relation.

one series involved here : Flow
Rian

B

unrelated, or extremely correlated ?

&y
makes correlations look good.
constant river,&

1.

4

this
must

mean est.

y
from X.

you

I is hi, for horiz. is low. ( r =√{(1²)n

changeable, then t

take

of all

M
Ilows river A

points

ofvertical line, interpretation tough. Are theyIf x is a
Ty is high, which



Stat: Megory. p2

y

4 1

X

On rightgraph, Ty

of y from x. For same

one value

Might

Take simple care, 2 points :

4

X

y !

For some reason

15

is smaller.

-ý

y

seem more improvement possible
1

X

ofest.But so is Sxy

doesn't deviate much from

chances for To improvementProbly chances for 90

have worked it out.

X

are

on

Ý

error

left graph.

Probly stat in



thegory, p3

2. Formula for combining is
√²₂²² = √₁² +√₂²² + 2 0,0₂ V,₂

This brings in correlation coeff., r.
[Note, if x =0, +₂² = 5,₁² ro₂², and ..

(by Pythagora) so J₂
T₂ < TITT₂,

Laī and likewise J₂
warfosen[4f r=1, we could expert T2. to lie betmen

3

coeff variation of 2 originals]
Fet formula for relations of coeffsofvariation. It

should make clear that these tend to be reduced
by

summing.

MI

likely]



P
T =

d

0

4

2

3

to
than

{(d²)
n~
d

9

2(1²)= 29

16

4

dóNow add do

one

n = 4

Ed²
n

one

29
5

Now suppose d = 5, df = 25,

54

29

|

zew

4

5.8 =

7.25 .

10.8 =8 = 3.29

2.408²

2/4²) = 54

Z

high deviation has more

2.682

effect on the

gooddeviation. Is this a
me ofofdeviationmeasure

measure they ?



Job #1.
Remaining work, 6-1-59.

1. Check Persian Bitch adjustments, annual flows.
Use 40 of as max, instead of 80sf. ?

Recompute & Therefrom.

Consider omitting winter flows from annual diversions"

2. All diversions, check reasonablenes offigures. Maybe winter

some is divertedjustdiversion not real? Maybe spill,

maintain right.
Figure needed adjustments for this.

3. Spot -check all Harold's work. Try to devise quick cross-checks.

Check his handling of Deep Cik. division between 7mi's D. & TID, et hoegeum
omne,

4. In winter, heavy Kwh flows must largely escape. Trace channels,

find out where.

5. Inspect tables visually, write down impressions

manygood

may get as

·system that way as by detailed analysis,
comments on

to

1. 6.6. Tabulate all results, inspect, I use to formulate futureplans.

1. Check all Harold's Fmis Bitch data - he forgot to deduct Deep Cak. Cut,

once at least.

8. Find how much who cam apply to an acrein oneeday.you

9. 7or Jennings, choose year other them 1946,whene couldn't divert

full entitlement

10. Measure area within ourports of WW Co.- & of

Messure lengthof canals,

& cf. area served.



Remaining work, Jobs #1, p.2

11. Readjust provation of LSID flows - have them decline & Wutch Dirch an
whole. To get WWC. diversions .

12. Fillin "0 "s , where Harold left blanks.

13. Finish major projects :

A. Skew

B. LCR

C. Length of season

D.
Stability

E. Clustering of deficits.

~ F. Variability & capacity.

or correlation of seasonalpatterns.

~ 14. Adjust all date for seasonality. As they stand, I'm treating

winter flows equivalent to summer, etc.
Weight each month, a

~ 15. Better than

something of the sort.

mean.ofrange is to compute min. as go

This only involves one extreme, & the more signif..
So compute min. add to range data .

mean

one.



Analysis of Varianer:

For a simple

Paschall French, 1956

USDA TechBul 1141.

one see



Correlation & regression, I
ElteBayan MWC

1
!LSIDIndivid.

diversun

Li-

min.value

Correlation coeffs.
conform to a

E diversions

max.value

take account

x₁ = a₁ + k₁ ≤.

linear regression.

are measures

above, LS & EB

other, ifallpoints lie on lines.
so p = 1 does not mean

that

Beut

may

are each perfectly correlated with E, and with each

x₁ = k₁ {

of how well actual relationships

Hop
Even with p = 1, still have great inequality

be another

Well, I wonder if Dan's

doesn't comer

is a more of how jumpy the curus are.

vbly if 282 LS regin coeffs #.B &

This

p = 1 is not same as

have great inequality in distribn. of

Withp =1, I a regression coeff
X

cover situations, but

way of observing that cv, & cv₂

or da

y =k ².

•formulare

X ; Fo

Having minimized aggreg,vbloq, is still gn. of distributiġ it =

?]

gr. ofdistrubut's it =ly, or pooling
risks.



V Cinelu& regu, 3

Moot qu: p =l, how min, { o? By
radius vectors ar || lives?



Cerren & regn,

Individ

diversions

Min.

Dan's =us

We

2

Mean

Yi = k ≤ , but =

different.

EB

WC

LSID

E diversion

equated this with

{} butEi

should reduce

toldus that 40 = 0₁ when p = 1. And somehow

but they very

E diversion

with fractional division:

max

a +be

Suppose the solid liner above original position, & (---)
change toward proportionality. This reps a shift ofvalues

are allsquand,
rep. a

from langer deviation to smaller ones, and since they

Min

after

It would seem so, until they 11. You can't
them neareryou canget

{

X\~

Eraggreg. velty,
we've achieved aly do further shift no longer - {x?than

}

how seem

Mex

Here they
oneis steepe

them 11 w/o changingget
nearer to 11 than radius vectors:

can gopast 11, soto lower



Job Details remaining, July 24.

1. Annual data. fet & diversions ; and Kaweah R. less Σ diversions.
Regory is doing this

in this.. Besure he does not include the KaweahR.

as a diversion !!

Yes-
will
call.

# 1.

TheguyconCheek

heg- itself
doing 2. Instrud
this?

Instrued begory to change weight of 2½ & 1½ to 3 and 1.

3. Followup on Evans, Watson, and
now reenning

Retabulate corrections when they arrive.
correction Greg.

especially Tulare 1.1 .
on

~4. Monthly & daily. Get Longs(
whatever changes you

Canal. Adjust 4 diversions for
make subtract previous assumed consiant

can do this ifyou
flow (if any), and add actual flows. Probably they can

gine him dath, but be sure to check them, they make erron there, too.

In years of missing data, fill in with data from comparable

years.

5. Check computer results:
a. are initial date properly arrayed in order of size ?

6. are solutions mutually consistent ? (a good check

be that coeff.coeff.of variation = 2x Lorenz
Conc.

seems to be that
Ratio]

6. Tabulate Computer results when available.

7. Ask Gregory to print
out X for each series.



Kaweak analysis, summary. (annual data)

take ariun apart. isyou
-pooling ofrisk.

Idea was to see what happens when

there a loss of aggregate stability, due to un

To answer, take a weighted average of means x

And note diverters have only taken a little

ping the steadiest part, so should havegained onsien.

of means x coeffsofvariation.

3/4 the water,

Î
thesum

Van Just

Kaweah

E diversions

Kwh less E

Sum ofindividual ts

$ for sum

over

TS,

before

r

177,000

138,000

see if they don't exceed

51,000

150,000

Thus they have not improved

left
lessKuh len 2 of .66.

on

own

don't exceed o for ½ diversions

·189,000

ofindividual diversion of is

201,000

150,000
333,ver

Kwh, whichis .43 ; and have

.45

On monthly & daily data, must abstract from seasonal movements

et tells much — or use some measure of variation other than



6. On Kwh lessvary

than river ; some sis. vary not,a even pewverdly; some jis vary
than river- & even more than river less { diversions.

should at least

find, as expected, annual diversionsWe

more

This last is gross defect ofsystem

be able to serve the last jr. as wellas viver less 4 .
we

7. There are some who need,asstorage: Elke Bayou, TID, Packwood, (Persian?),cyclical

But those who do not need
and moreonneed seasonal storage.

Thusmuchof the area.
such storage, due to their wh, occupy

compact whouser group cd. be formed. This wa A costs.
Andof

Whereas now

course its rechange benefits wd. go to nonmembers inpart.

by deep pumping they get who fromneighbers.

no



5. My thought had been that residual who claimants

would need to bring in senion to

of storage. But this

p.5

Thereis no

presumes

gain in bringing

steadin annualflows, to AMPget

that seniors have something that needs

in seniors whose demand = supply,
Thereis gain. But

not on the steadypart. fust
they use storage, like otheany
jr. (they do needseasonalstorage)

storing.
even ifperfectlysteady. Butiftheir demand I supply there is

with scarcity.should
was that

my thought. vary
No

And steadyfanden diversions do not allow of this. This

it is that serious are skimming cream.
deficient & misleading in this,

Cal. sin. Wa Ress rpt. is

bases on assumption of what steady annual supply cam provide. This

introduces a rigid fired element, largely foranalytual simplicity,

that should be let not doing thin job.
with abundance.Analysts

vary.
Can get by with lessstorage if let price vary

bad enough. But on

flow.

Now if seniors could require a constant annual supply, wd.be

require constant rate ofKwh worse, they can



p.4

Kwh.people getting together to store their individ
What obremen

excess winter waters for summer use?

1. Might detar U.S. aid. Theyneed to show falling
who table.

NB anomaly: LA has excess wh, so can bargain stronger for

Kwh. avoids getting wh, to get U.S. and.

Not entirely anomalous, tho. Idea both cases is to have large claims

to local wn, but before developing fully, try to import.

At

more.

ever override

behind scenes
Question : Who backed CUP ? How did they

big specs working anomaly

should be expansive element in society, & small fans ofopposition ? Probly some

that they should be

Modesto etc. be restrictive.

2. Wd. bekrag very hard to determin relation rights, based on

natural flow, after that altered. (altho they seem to have on Kings)

3. Pumping maybe cheaper than storing forsurface diversion

can't getany

4. Those who most need the water, I might be willing topay,

Must wait until need is felt by thosewith

good water already. This isThis is pretty conclusin.

probably can't condemn better sts, as thereis some use"

And those

with itspoor

Water-rich will have higher with tables usually, prefer to pump

#. Could utesich sell their winter sto, keep summer? Law doesn't

emision - another defect.



P.3

No one shd be let claim beneficial use for winter diversion. Let

lind to summer. This is what obstrues storage,

You can drag together landholden
no Kwh its are

seasonal.
via. ID.s.

They
But U.S. comes in, rescues,

10 buyingpooling right by

Too many
interests.

But how coordte holder of indept. who its ?

cd. join in big 10., & perhaps wd. if under severe pressure.
wd requireis easier. Local

CCIO did, I think. Check thispoint-

of

way

them. But cd. ID condemn its ?

have7.Adam

but unused.

may

All excesses

legally tiedup,

file on these as unused was, w/o great litigation.

winter claims over winter diversions are waters

A storing agency probly cd not

egs.

Bull 49ß makes clear

to sum up legal diversion max.

they are not all "legal," but basedon local compromise, often.

They 2 = 2888ofplus seepage + riparians. Say ripen might

claim 200 sf. steepage allovanu shouldbe 500 sf or so

(altho it is only 1. 50 inJuly). Say 300 seepage. to 3400 st

is E.
high. Any storage by newcomer to salvage

River rarely rises so high.
occasional floods wd. be strictly long term storage. In 1952,

could have claimed c. 32,000 at flows 7 3400 sf.

probly,



3 Re 4 diversionm etc., p.2

What is available for storage is all winter runoff,

of spring runoff.
diverted; and a diminishing to

can est. seepageYou can
rate as

with more whoJune orJuly Kuh len 2 dim, add that

greater

in river, but saturation of ground might offset this.as const. diversion in rest ofyear -it wd be

in his
months.

Ihange This is

To minimize needed rec., want to max., rechange areas/

impeded probly by present rigid requirements. Rechange rate is the
based on streamflow

All its by agreement

Clearly needed is small storage to catch winter flows, then

spend all year recharging, empty resr by Nov.

even

use

bottleneck

reachingpoint of diversion.

Who w/o recessitating new downstreann agreements, among

parties. (But U.S. is doing it -how?)

ripm, LC, MR, Ham.
Might sellit- bilateral

if

are

bilateral inpy

You can't .. take out any upstream

Someof winter who is semed up by those with summer its- Foothill, wwco,

They wd notpayfor storage of then winter WE.wt.

tho.

10-20 contentions



Re ½ diversions etc.Ź

307

360

<dime

July, 1954

Kwh

Kwh 3 Riven

In dry me, as Kuk get's very low, higher to sintes. Hence { diversions

fast as, river. Hence wd. expect in July,

E
Kwh - 2

to

goes down faster than,

o for 4 dim wd. be higher than for Kush less 2.

other factor is of

lower, diverten take higher

But byJuly they

to diversion drop faster than the river,to an as

as fast, bes same am't or more river who sinks.

Check this than with original date . It is right.
Tk

1

--46

er as

86

course

July
360

307
53

that I criginally relied on -
To of what comer along.

taking allof whatcomes along anyway.
fast as it, a

! July 31

86
46
40

t.142

Kuh

.51
23

gets

nearly

Note that this Kwh less 2 is not the residual availablefor

It has to flow,
storage upstream. I have wasted time computing it.

besgoes
get who down to ditch-heads; & it is not wasted

underground.



A= B + C

Kwh

blix

A
B

C

Mill

55
275

E

275

30.25

6/12

+ Resid.

t
X

IL
•

10 14.12

with

6
do x

8
415 st

3 9 6 4

Correlate Kwh flow

Constant waste & variable use suggests répariant

claim that must be let pas by

4 diversions .
or someone has a fixed



Last thought,p.4

cut
Sampling may

1. Take afew days

down workon dailyflows 2 wayp:

2, Take themforjust afewyrs. Thismakes moresense, as

are not.
yss

che morerankom,while daupin year
Ź the

Might get by using e.g. yrs. as to days, siratify

them according to interest: 3 within the 10 -day bloe, & other

per
month.2

Select yearsfor representationen - thus usesmaller sample.
many

Take lenger samplesfor more
variable distribus, &.V.V.

for Elle15., few for Foothill; many for July, from for April; itsthe

higher to from hi runoffyrs.

Make finite popu
correction

-p.498

the diff.

p.ól etc. Techniques for
establishing diffs.

LCR,et, by
sampling.

use re

T

diffs ofI



Last thoughts, p.3

Flattop freg. diste. is better, if you are

flow with less capas.

Sut ifIitis noptorages, as

"Parag1 :
ge

Also if

Mean

no storage,

Use X²X² to test

ontonKuck

flat top is

moves it down, &

top is better. Keeps median put., whereas shen

rely on getting mean flon but less than halftime.
"comes so bunched, in a

Large part of total flow is made useless, because
can't

you

few big years.

so:

building storage, com

Take there clution:

Months: Munch -Aug

10 - dayinterval: July1-10

Days: July 3, 6, 9.

LCR is superior to I as index to variability.

random

Having date for senevalydays, setup hypothers hat

forsignif,of hypoth.

capture whole

durch, theund is a betterwayto get in

As,
movefrom

monthly
daily figs.

to

LCR ofdiversions

LCR of Kun



Last thoughts, p.2

Do not do each day of a 10 - day block individually. One day is enough-

of it I with 10 -day black. Since oneday is likely to be like another, this is

Different is case of taking

impressive as takes them all & cfg so with 82.
company separately, they are not alike.

But chack Poissondistubs, law of small nos, etc., signif.ofsmall sample

as

ea.

Spread days over season, get

shall I take & of each ditch for

own theyn&

correlate each yes' seasonal pattern

seasonal variations.

yus' & Heady and

sunt? Fream

5,
4:<< 1/2E

The AA

n w.
eu.

Given you

to ask him to get both-

meant pattern?

If latter, will have setof 2 patterns, can dosomething

know what.

Thi >> Yq

mo.

each

lover

info.
If take σs, I have something specific to ea. mo, gives

Corrltu give something specific for ex. gr. butof a dignity? Besof

then is head toget to than itveryi!

giver

yyule;miny

{
or sum

some

do somethingwith? I don't

ea..maythlycolam

new

usefulinfo.



Monthly & daily flows- last thoughts beffore summary.

LCR may obviate 5, but get& anyway

yields some diff. kind ofinfo

bes more

E.g

Run correlations of

Make freq disten ofKoonth thebimodi! ? howe is Am.R.

very
Kameah, 1890-1955, not notably bimodal. But

Over 550,000 aty, have 15 years, with c.
distr.for 1920-55, whichis whathaveber am.R, see if similarly bimodal. Ifnot, Kuhmustbe

KAMA I'm af.
66 28m

for uncorrelated with sfete.

& alone leaves much untold. in

familion to most; &

sis. vs Kwh., to illustrate this.

skewed.

very dry year,

take more than usual. E.g. LSID in 1924, lowest year on record for Kuh.,

101, 612. No doubt their local source diedup, it was worth their

while to spend more on pumping who.

Take freq.

seniors tend to

and how inequality increases as

with smaller time units, just as total & will

Why did LSID increase its diversion so in 1944 et seg.? Write

Bulls 218 49 differon this
Don Burs,I read Nu TIO vs LSIO.

Dry cycle, 1924-34. See if correlations work out better then

Especially in 1929-34, after 5 years of drought.

Takeaweightedlythe Jo, to measure hon unequally risk is distributed;
A

take smaller time unite. Probly itAs



Amedew ,GeorgeW.(I Cochran, W.m. 4.) Stat,Method

like yes or noe.g.Enumeration data"

flack, so many

•Measurement date "are measures.

try

Agenda : make frez. distribus of river flows.
lowest 10 %Also LCR

16 this index proves

it on integrating some rivers.

Ames: Ia State Col,Pa.,#$1937.
5thed, 1956, reprintingof
1951.
so

Hence " binomial " distribn:not.

check on that.

break up popn
into shala or

"Stratified random sampling"
L

parts, take from each part a random sample based on or & itssize

regional spreading. (Fostat?)- thus assure

Use max. no.
can handle, up

many
yes

Probly I shon't use o at all for skewed distriber

beans

;

or no .

o soLCR is going to be better than

monthly & daily data, get LCR right from start.
on there

yes have 29⁰ flow,etc.

more sensitive etc. Than & &skew,

to be no.

are

of trapezoids in computing that
of observations.

computer



Kwh R freq. distribu, yply flows is skewed to it, I bimodal,

I recall. Not "normal" What does this do to r significance?

u ( mu) customarily denotes mean

of sample. I have evidently been misusing X.

Take cumulative deviations from

or o a LCR

attil

HE

Clustering deficits

duy yin

thus index to clustering

And groundwrt.

A

of popn, while

mean

L

Clustering is important

while x is mean

mean, &freq. distribn of them,

deviationfrom

Cumulative

when we ack re use

mean

is in point

But for regular surface inn from Kuh,

is no worse because it follows another day year

as to laily deficies, the

of storage.



Snedeur, 3.

p. 31. o of a popu

Thusif I take 1919-55,
1

flows
all time

flows as part ofpopu.

over

is estd. from range of sample.
whatever,

can est.

variations

sample of

fromit popr. & !!! -for

And can take future
years,

well, recent time, anyway.

a

Use sampling to select days, for analysis of daily

Thus cut work, but have valid under to whole.

16 I take 6 mos, for monthly data, why take ummat

date for 12 mos? Better upt, by Eg 6 mo. data ? -

can blame who its for variations only when that is

oflimiting factor. March, april, May, iun, demands are cause

variations, supply for most users is excess ( inspect monthly a
diversions vs. monthly flows Kuh)( to check that).

AG.
Natch ifyou

to what is to be seen is whether Iof diversionst of Kameah

Esp. in June - August. Watch bias due to seepage.
Now there is a

hypothesis, to test by sampling & X² test.

break something into 12 parts, you
doesn't increase.



Anedeur, 4

but less to seepage.
In Julys of his Kush flows, is

In low Julys, .., 2 divm will decline less than Kuh. That's ok

2, a 3 problems:

a, How select daup

b, avoid spring mos,?

Hence expect

b, Spring
diverter . Hence

My points will be that

and

try

mo.,

a

moremore seepage,

with unused flow, sho be

also
Probly
that again.

block, a sample, monthly-stratified scemple?

greater

o e divns + o[kwh - {] > 0 kwh.

Summer mos, greater & for Kuch.

no constraint on

4 diversions to be quite steady
so of diversions > o 4 diversions;

any

A stability by joining many rivers ofCr

a₁
a

Select days in summer - say June 1, 15, July 1, 15.
A day maybe too short a unit. Except as regards predictability,

great advantage to steady flow, when are below ditch

For small cos, unsteady flows better, bes not worth

is no

handlingflows even
cepen.



Anedeur5

very small flows.
At any a unit of interese, between month &

between ims, c.10 day. Just onewhich is period you can go

10-19.
10 - day pd. is all the work it is worth. [& maybe more]. sayJune

take June 15.Then as a

I think for a given day, Kwh wd. be almost as
month. But a ditch much less so.

rate thereis

day,

cutoffs. Now this daily

the dayday- to - dayday

& spares

perilously

10

Days

me

to take these data:

from a separate measure

near cutoffcutoff line, etc.

Months: March- Aug.

·day interval: June 20

many

& is signif. in that it brings

uncertainty under which many

Bes m

20-29

are

June 22, 25, 28

day,

reliable as for

subject to
out

cos. operate

of how many days
were



Snedewr 6

p 31-8. from a sample, quite efficiently.
workload

way

You can est.

Therefore I should cut my

& increase scope, by sampling.
an

down

n
on Kawech,

Esp. the 10 - day interval, much work, if compute for

every year. to take sampling of years, specify confidence
havemust have

you me a normalpopu (p.37)lishits in footnote. But

I don't. Maybe he tells how to adjust for this, later. On p.36

he mentions that applies pretty
well to abnormal ones, too.

a
p.38, conversion facter from rangeofsample to 5 ofpaper

depends only on sample size, regardless of popu size ! How come?

n.
p.43 sample o differsfrom & Thess: divide by n-1, insteadof u.

n -1 is degrees of freedom".



Sneden,1

If there

tend to

Ź
u

due to

offeet as well as

Xi

5

un 2 sources

4 . 128

E.g a series ofJuly flows is affected by both annual & seasonal variation.

161f these offret as often as they augment, result will be highert
mean deviation unaffected. So?but

4
3

squaring;

cfg o of parts vs 0 of 2. wanit64 be larger because

squaring lager figures? Nog

400
5 1

12 121

4
0; =√3/7/7

uues of variability in a series, they

each other, leaving

Xj

2

M

4

5

dax atXi di dĩ xi di dị 2x den chị

6 -243

augment

5

-11

EX

12/2/2

8

4008

4

Gj =V}}/

8

8

1 1 10

24
8

2
141

4
8
8x =√3

twort

no net increase.

Perfect offretting

}}

may

2√=}}3 = Titoj



Anedear,8

b

Suppose

14
4

we augmentone, reduce another.

14 ' + /2

3

+0

12

2

!!!

40
51

{ (d²) << (≤ld))

16If take & for each diversion ( simple annual figures only say)

+1

and of. to J of 4 diversions, wahit latter likely be much longer,due

take√ also
to effectof squaring? No, bes we

o to

What makes the diff. is ifwe somehow reduce n, & allocatesame

deviations But I don't know when that wd ever
femmenamong

happen.

+1

2

6

d

4

3

2

2
√3/3 √323135 :1√2=

n.

+

4

wir e

14

NIM

16.

3

6/5/20

we

#624
9x3

begin with no variability,

Weget some.

TU

Here we 40 (by the coeff5 )
by adding a variable which both

offrets I augments . E.g is complicate

by a change of
another, keep same

=√8-
Im

"1

mean

√₂
= //=/ √7

Nim

Z



Sued, 9

A. de B
2/21 2
2

6x

6²
61²

uπ = 4

T= √=1624

+2
to

of

to

= 2

Cd take
mean.

A+B darb
4

4
6

6

as

4

0

2

2

PATB = V

1

Tobe continued when birds quite.
Sampling problem : outof flowsfrom 1919-55 , a 37 years,

how many must I take to have 959 confidence in results?

( Adjust for abnormally distrib.popu)

24
4

sample all
But that is biassed

yis

>2

when annual flow within 10 %.

omits deviant yrs.

cd. abstract from annual variations thus: mult. each month

This absinau from annualvariationmean annual flow
currentby

leavejust seasonal. Then take 5 of Kwh. us. distribs.

But I don't know that thisgains anything, for my needs, ower

simplerplan.



Andem, 10

letters
Upper rep.
s is the sample s.d.;
√ popu

ease

Students'
confident

popu

t we can

mean..

t =

data; le

X -M

5/√ñ

rep.

t is a tabulated constant telling

be that

deviation p41

ext. mea

46. I'd

sample mean

x-μ is deviationof

5/th is sample standandever

[v wd. = Ved

how

is within some %0 of

frompopu

Tabulated p.
samples under 30.

46

an approximation to

+Ved

Useful mainlyfor

d²

standandmr.Totu,si

s/va Sx

But whatI want is to est. I froms, drang large enough

sample to know confidence in 95 %⁰ within some range.
From p. guess a sample of 1or 8 wd. beplenty enough.

I still can't beliens, tho, that size of pops can be ignored.



Sned,"

A random sample wd. be foolish, when

better-than-random sample (p.492)

E.g. select 5

represent full array.

Let their s also =

yis

But so

o of popu.

as we are

we

whose commual flows ÷ 5 = M ;

2 above mean, 2 be

have info. to get a

below, one

This is zillions better than any

stratified sample, without anyrandomness, but

Esp. as popu is abnormal.
Remember to allow for sample - 3 tending below

no

long just ofg sample vs. sample, is of

any
pattem? Very probably. Bimodality

& which

1.one on it. A. and

Getsome symmetry,but remember dettion

is bimodal!
random sample. It is a

over

spring

winter is unoff& snow melt are

very representation.
E

relation of bimodal annual freq.distrs , & fimodal seasonal

you argues that

melt are independently

to

concem.

determined.
This may be useful in figuring optimal storage, since

snowmelt is nicely timed to demand; it is winter runoff

that needs storage .



Sined,12

p. 508.
One needs langer samples where is langu, for tame reliability.

to for Elk Bayou I might need twice as many asfor FoothillD.

He gives a formula that allows for both variability & castof teampling

To be sure, this formula is for ce
in determining opt. sample sizes.
stratified samples parts, but I shdbe able to apply sameprinciple

to diff. ditches

Stratified sampling is exp. recommended for highly skemed" distrus,

Mine is only slightly skewed, but maybe stratifyg ud.
income concu .e.g.

help here, too.
p509, e.g.

Ask Dan

p. 512 You can

rivers, river is om natch. unit, in which

p.blete.
o as

is ∞ or

generally it is assumed popu very

10 % , however, must make "finite popu

E

shows
you take more of your samplesfrom larger siris

sample in 2 stages. E.g. flows ofdiff rivers several

subsample.

means

a etc.

of o

a big problem in using techniques : they all use some est,of
in value of mean,or

want to extimate ?

differences

you
lange. If sample exceeds

correction." 498-p.

MayI are what I am

of sizing sample for given confidence in

But what if & itself is what you

be some hope in techniquefor estig difference

after. p 49 et seq.
use pairing : take 6 & pair oyears, say,
ditches for the 6-yes of data .

Thus I might
of Kwh us



Some dently enjoy 100% regularity over several weeks,

ff.or preceded by extreme fluctuation. They need the 100 % regularity

less than to rid selves of the extreme flucts.

users evi

They get
extreme flucts from

the 100 % reg. by imposing

↓

srs,

can.

by imposing hi irreg. on jus; & get the
loseallparties tham. theyThus all,

gain from system.
injustice they impose

greaterbenefit they might gain.

1

But they cling so strongly

others, they

more.

are

to the

oblivion to the



AySum To offlow supplied under conditions more & lessfavorable than
entire river,

Live each a moment-arm; its m.d - Kuh and

take ratio of better to workeof better to worse than- KuhR supplies.
e.g.; ume. then



Lib.
Before plunging into new

1. How mo

X².

manyyears needed to make sigma significant? Whatarethe
cheek stat bookfuck cited

or ask Caril

t tist & Chi 2
sample than ?
be better off with LCR, ifsample?

many

monthly-daily sigma study, check:

2. On the daily, how

One a month ?

Tabulate results of ·53-54 errelation, maygetidean.

& si

X3.
X4. Consider summing each month's

summing

Can LCR be more accurate with person given
stratify, by size. Que to abnormal distribon, might

& which days to choose?

Might

tesis?
in either case

over considerable time,

Then correlating eachyearly pattern with pattern of sum,
correlation coeffs. Check with

Reging

use one method to check the other.

in one

each month's flown

Either method involves us only in laying out monthly flows

format. Just needs a different computer program . toget buth.

X5. Layout Ditch to. Tables for Jake in simplest form.



|

Analyze one ditch in detail, days' flow received under conditions
of great uncertainty, defined 50%0 or more chance of cutoffas

Also note days' flow to so low as to waste as much iven laber
as who is worth level.ec.

& No.days change togreatas require changeofmen]
& No. day. Lof over 25%

Figure entitlement,some bigbigofyear seeif lacked capacity to takeit. Orjust
lookforpossibleflor situation when und lack capoe tohandle I t? Figure max possible entitlement, at

1

highest recordedriverflow+++

+

with 50 % er

++
++ ++

+ ++ +++++

+ +

++

+-
++

+++++++

+ ++
++ +++

+
+

-+--+

|

+

+ ++

+++ +

more risk of flows below

+

+ + +
+ +

-t

+

+++++ + +
++

---+

+++
+

++

+ +++

+

+

·+++

+

+++++

+++

+----

t +.

++

++
---+

++
+

+

+

++

++

++
++++ +--

+++
+

+1

-
++

+
Bavề C

+

++

T

++

+

+

+ ++



Monthly flows.

What more of variability will be test effects of splitting?

What is good? (More flow in summer- another question)

in terms of stability?
May

1

One season should most resemble'others.

Measure: take Iof each you, for Kuch &

distribs, 16 get same A instability as for annual means is no added

criticism. But probly months will work out more unstable .

use same technique.On daily flows,

Iof each month, over several

In text, point out stability is not always. Desirable, should
not sensitive to Ademand,to A demand. But this systemþ adjust

I in only virtue is certainty ofsupply.

Actually, stability is not so important in times of surplusflows

but in summer.
This should obviate "stability of seasonal pattern"study



Monthly flows.

MarchI

Ku!

Kuh less &

Aug 31

E diversions

As with daily flows,

variable.

Only annually is demand steady

½ diversions steady, & Kwh leis 2

no reason to expect Kwh len & to be very

over time, so there is where wefind

very
variable



1. Rour date
TI!!!

2. Current net
Surplus

O

Deficit

3. Cumselative surplus ( there is no cumulative deficit)(unless

1

3 A. More cumulative surplus cernes:
Reservoir capacity

fost los42.
·loss#1

we count

Demand

totallove

Flows

Å

groundwater craft)



IPT
Sumplan {

Refricit {

[

M

wat hier

W

(1f reas is so small is always full, is nogood at cell. Now

increase if ...
productivity increases)

7

TIMM

as demands

if system storage is of thatkind, its

[IM



A. Variability of Kaweah R. & diversions. (Abrüsse)

The following indicesofvariability

timefiind.I daily, monthly,& yearly flows, as ff..
day

· (3) Daily: com March 1- Sept.30, for 1952 & 1955, of results of the 2years,
and

(Manch

(2) Monthlf: For each individual water year (tai - tip:32), 1449 55.
RecordI tabelatefor easy referenceisoriginal data)Then average

(not

( second took any)(aere -feet)

)(1) Yearly : 1939-12 & Anre-fut

for April, 1954, and July, 1954, separately. Of. results of the2 mod

(second-feet) aug.31) 1949-50 to 195 $5

1. Range
minth,orday

9. Max rate offlow during period of analysis, with year ofoccommence

a.
b. Min

c. Range (= Mux - Min)

Ras

2. Shen

are to be applied to theforthowing

d. Mean

e. Range = Mean,

f. (e) = Kameah R. (e):--- not allKuch R,just thesumofdiversions,
the steady part, the cream that has

been strimmed.

a. Median

b. Aken ( = 3 (X - Md)) b .
c. Skew - Kament shen ( { diversions)

Kameach

Standard
3. Mon deviationMasn

C.

a .

b. Jedin

d.
2 (deviations squared)

std.
.d/n

me in
deviation.

Monthly, for 1951-52
and lowest

√2d7/h = X = 9² m.d. coeff.ofvariation

cueff.um... Kwh R., ({ diversion)

year
1948-49



Variability ofKameah R & diversions, 2
flow

4. LCR ( If machine can do.) Time units & to

days have 72% offlow. May have advantages

5.

Mean Love I
c.

d. Men intern I coeff ofvarication

Lengthofseason, 1950-55.

a. No. of days w/oflow, March 1-hep 30, eachup, 1950-55.
b . Mean ~

6. Seasonal patterns.

a. *1953,1954

b. Above, ÷ Kwh R. ( { diversions)

10.g. highest 10 % of

over

b .

[March1- Sep 30] Monthly data only

? Thisis 7. "Adequacy of aggregate supply" (for efson & basic reference purposes)

nota measure of

variability

b/ix

This calls for extra division of consumingunits,
of burlap. See

ata/ucre, 939-55. because there are areas

separate instruction sheet, " 7 - A7A measurements ".

LCR, acres & wh

a big job.
of March 1- Sep. 308. Index of clustering of deficits.

Take ½ the meanat
as face

b. Take deficitsbiler 10-day moving average of net

07 of ½ mean.
deficits below the half-mean, as

1-mean are relevant

Ignore exami: Daily excesses above half

when they
in redus net 10-day deficits, but not otherwise.

duity
1

tomo Count no daily surplus above capacity.

c.4. Cube the 10 -day moving averages, watches

d.Take daily average of cubes. Thisis index of clustering of

deficits,
e. of KwhR, LE devasions)



A better time is one by
which is diversions minn

! .

MO Jeficit. That



" Variability Kwh Rete 3

B. Variability& capacity.

1. System capacities &
entitlements

a. Max recorded rate

b. Date of (a).

offlow, 1949-55 (Takesum, recordat batton)

(Record sum)
c. Capacity

where info.(Iwhism,e

d. Max possible
entitlement,

e. Max.plausible

€
2. Usage ofd to capacityf

(Faki pocard)
riverflow = as

river at max. Atany time. I
per acre, any time (show'g jus can't absorb

floods, yet sts can't share)
50-55

March1- July31

a. Mean rate of flow, year 1, 1944

b. ( a) un To capacity.
c. ( b) as % Kaweah

3. Potential benefits from storage

a. Saving lost who
of entitlements over capacity. Take

none w/o a
cumulations excen

But I find
(1952), & contrast 2 cas-

a ig year
max.! Who is entitled to floods ? No one ? Developer?

b. To share of Kaweak R. flow, highest yn (1952) & lowest.yr

Then within one year( 1954,) highet ve lowest month.
Ignore other times, (36 only)



Thefollowingdate must be
for machine processing

extra sheets fon
April 1946 some of the extra

sheets,
we have Watchumna,

april 1954 extra sheate
July 1454
Persian Ditch (allperiods)

Junerig. Ditch Fullpoint
Eof diversions (alleperiode
Kaweah R.- Eof.D.(allperiods)

daily July 1946 .
dasta

prepared

●

tid



There remains a very slight inclegance, that they she have
used rather than1-1, to compute o. But then, perhaps they
did. Should they then have used n-1 to compute Xi ? Probly
not, but ask someone.

n

p.3

n₂



1. But itwillaffect . What wd. be right?

It also makes a false X₂₁ , if that matter. Ber, allyrs ofnd
Bes.2.

Were effectively treated as 00.
1. Effect on c.v. wd. He negligible, for

of items, a frequency.no.

Except insofar as years ofzen flow.
that was done.) Chuck Elke Bayou, # 12.

C.V.

are entered as
flow
checks with czig. data .
used as divisor.

157, 667

4,259

c.v. is indep.ofsim

2 of 37 yn = 157, 667 (fromJuke's sheets)
Reported X₁ = 5,359

1.258 4,259

37.

0. - 4 of them, 37 entries in all, which

Check Elk Bayou mean, see what was

showing: a. When entry was. RonnieWhen entry was zero, Ronnie correctly
to get

b. Ronnie xcribedJuki's figues correctly.

nwere excluded from 1, lif
Theyears ofzero

the

2

But there remains theproblem that some years

actually of zero flow. However the is nat

Forunless I failed to make the best estimate I could.
Well a

wath men tioning somewhere in note that likely

years were extreme ones, so dlata undersial Ts of Xi

p.:

correctly included it in 1,

a

of n.d.

really a problem,
Ita

large share of n.d.



Il; Some Xi

h.d., they divided by a lower n

Long's canal there

flow

on

= 0,

E.g
no.

Probly they setupprogram to usein as

years of dato - but no instructions what do w. you. of n.d.

of 4 diversions, of
Taking mean

course,

n.d.

119,906
21

119,900

37

Check Long's Camal. Did computer

< of 21 entries for

nor

This is then

Exi > Xeithi

P.1
fd. to Fri

solaringly overstated, bes when were inthare

This won't

for from .

3,241

What I must do?

are only 27 entries on

much affect Ti

ar near mean. Bu

computer sheet.
ofentries. We submitted27

for Long's = 119,906

4,441€ This is the one

unless

there wd.be

use n = 21

Prime effect ..effect.: is simplyto spoil

could easily remedy.
adjusted means.

be no

then a reason, and I hope the full reason why

cr

computer

yes of

Divide each X; by 31 ,

n =

used.

37 ?

-1.e.e. n =n = 27

years of n.d. were exceptionally

simply to spoil agood check. But this I

then addup these



C.V. vs. L.C.R.



1

193



LCR vs C.V., annual Kuch figues.
little less than doubleev runs a

LCR, except Kwh less 2

also, Elk Bayou runs exactly 1/2.
Theseare the highly skewed ones.

suggesting
to skew Than is LCR

c.v. is more sensitive



Which varies more, LCR

1. LCR

Range is from .080, ( L510)
LCR range = 546

2. CV

or C.V. ?

Range from

CV range = 1.115

to 626 )(Elk Bayou)

0.143 (LSID) to

Not much choice between them.
Nor do they

1.258 ( Elk Bayou)

CM C.V. or no bain.

seem to affect rank much.



• Relation of coeff. of variation to LCR:

On Kameah R. distrs. annued diversions,

one exceptCV E Zx LCR for every
Tulare I.D.one!

hi

check that one,
cu but low LCR

whichher

This suggests

a mode is to

T.ID. is a flattop ?

right of mean



2.- 3
3-4
4
5

ood at

6
1
8
q
10

12

X

13i 4
15
16

| Freq. distribes, annual diversions,Freq. distriber, annual diversions, Evans & Watson Ditcher, & Tulare 1.D.

Tulares
Evans Watson

|||
1

40

f

1

H
1

||||
1

J I

1

2-3 11

3 1
4 11
5
6

1 x
8
9

10
||
12

13

14

15

16

//////
////
///////

'11

11

ovo

0-5 111111
5-10 11
10-15 11

15-20 11111

20-25 /11

25-30 /
30-35 111

-35-40
A

40-45-1
45-501
50-55

55-60 11

60-65- 11

65-70

70-75 /
75-80.11
80-85

85-90

90.95

95-1001

100-105 111

1

1x

X



Tulene:
Lower

Evans: Lower

22

.63

Watson: Lower

35

18
36

50

17

36

yis

fo

yru

.412

gru

have

have

have

oftheflows.
15+ 15+ 25 +81 ½ +66 +28 + 99 =335

Abone +42 +47 +115 + 125 + 12 + 155 +98 + 309

.258 of the flows.335
1298

33 of theflows
5 +13 + 6 + 26 + 30 +34

above + 27 +47 +32 + 11 +51 + 13 +17

113

311

5 + 3 + 10 + 11 + 39 + 30

abone + 60 + 38 + 31 + 35 +

The 98

287

363

No ambiguity. Tulauis much more

LCR. Mustbeerror.

341

ofthe flame

254

cone, should have higher



A
is variabiling offlow troublesome ?Why

put finger on & more.
Unpredictabiling

b. A need for capacity

Umeliabilityc.
d. Hi % supply

about this,

a .

1

comes.
that I

&(c) Le iff than ifheAs to (a), recipient of steady flow might

shand in fluctuationsof riven, if he comes close to being shut off

completely
to where a 190 dropofsever is 10090 cutoffforhim.

meam

Md

That is whatwewant to

in small to time. Show tells us something

doesn't. Maybe LCR is what we need?

Mean

wesse

The skewed distribn has a lower of than the even dist, bes most

But it has highervalues are close to mean. conen. Akewness to

less
left that to it meam unen.



Borg

Frequmy.

25
5

ala

AdÅ
= 5

= 10

Vol of Flow

4
7.
6
9
2

11

39 = 6 = 6.5

27
12

1,9, 11

4, 6, 2

The greater theskew, the higher To offlowſ,
skew then is an easin - to-compute index to LCR ?

How differ from deviation ?

LA

volume
comer afewyearsin a

Both skew & dispersion contribute to hi" LCR Dispersion mates Conex

101⁰ havesmall share; sken makes lovest



shew isis worse

deuy you
But

can depend on being

r gines
distinction

LCR doen
better

no

i

than flat tops
mean

.:

ofsame mean 80,
because median mouss

is less.
left, too, & so no,of



Lorenz cures &freq. distributions. Sommairge, thy to intepare_
with clustering index.

1

M.

With ginen LCR, wdyou

dispersion ?. Thatis, a central tendencyat low endof

vs no central tendency & shorter range?

LCR & I do not distinguish.
Along KameahR., early days, wish to min. distrion costs, skew better.

I let floods escape. as who scarcer, even dispersion better, expand

Today, even dispersion

works to higher capac , capture all wh.

wd be preferable.
so there is a preference here. Now, can it be detected from LCR,

{F ? If not, must determine sken.

is sensitive toshen.

LCR ?

positiverather have conen due to skew or

widerange,
It is bet ... these 2 that

+ skew meansI
lesssteamedon -skewed distrs,ofsameo

» Given LCR data by decibes, can we

If it's skew, then: a.

lower mean,means lower

Range hi of. X.

b. Skrewed cure is

Dispersed
skrew

distinguish

higher I, efdto

ime is more conc.

2 canser

more cone. at top

of his

bottom, unless

back to O, as my cases do, ingoes
which case if LCR is same, skewed being

more conc. at top & btm mustbe lessto in
middle.



?

1

1

+show

I

þ

Lorenz

Normal

Bimodal

curne .

+ skow

No central tendency

-Neg.shen

1

i

i

(

}



A

J
By To get straight Luong

To make Loving

a

areas to make hooks.
to to get this shape

straight lines out

normal curve

i

long wings.
Moder

straight Livery curve, need hifug.
curme hooks, need low frug.

und

1

Į

ļ

straight sections separated by a hook is bimodal.

in fug.

1

curn.

calls for 2 lowfrag.
Needn't be

A HAAT

beyond hooks, but rapidly curving, threeto lowfreg:

ņ with strong central tendency
but

where forenz is straight; valleys where it hooks. to2



ļ

M

1_204

A

10

?

1/2,40

1

changes quicken

1

Where thepercentiles

1

201.- 20

Seven & 2 & LCR

1

sken

So is easy to identify steen on

¡

These can'the same

are wider apart. slope ofthe LororyLorenz

Skew

shemed cure will have sharp hook, upper at hand corner ofits LCR.

Bes 100th percentile & thereabouts add so much more than 91st, rate

of addition to { changes so rapidly.

1

Loving curve.

LCR

Impossible for show LCR to be as low as unsteamed untersunstered

low range,too.
begins higher frey. - whichmeans

!

Cur

1

Akamed is hooked. But they

crossiinty

1

Could even developa skewinder
from it



Only lackof LCR is, down't tellyouif

hi dispersion,un stew. Does it matter ?

of 2 distrs of = LCR:
Hi dispersion

+ shena.

b. Hi t

Freq.

1

50%, etc.

a worse

Flow rate f bes
The show is more predictable; greater range; problyhomem&

greater range.
problem than lackof central tendency,

Other hand, captun highen

Range expresses this inpart.
of wh'.:

To of wh with given works capacity.
Skew is

Will lose more

LCR also hasa

conc.

to
LCR (f/or viv)

than

dispersion

is.

Can
there

have =
LCR ?

Akew
seemsto

be
more

sensitive

In stat, practice, skew is theproblem, skew is hard to more

accurately, I doesn't do it adequately, need LCR.
x

Likewise for all CV rivers, better analyze again with LCR

(altho hi correlation suggests this notproblem

can tabulate . top 10% have

definite meaning you

due to

Is - skew prefirable to O skew ?

SU



of LCR, + & -steund distribus.

LCR

BO

1 + Aken

1

-2.- skew

Į

♥

more

ifsymmetrical

2 distrs he same &, but raken

has low X, hence higher E.

:

Cf. +-& - skew, same mean & same & (& hence same

B|1x

X

X

The - skew is desirable, except for verysmall developments

The + show has a highn LCR, & higher range

so sken definitely affects LCR



for20%

Freq

Freq.
ļ

Rate offlow

Rate of flow

From lowerand, unskerned has more came.

upper

Both ends, has less

So !!^? tame E.RAinSame no.of caru.ca
skewedone has higher LCR, despite lower & (proble)

{tum
Strum lown and, unskemed has less come.

upper

conen.

A

less come ,butnotfor long.

1

Same 2, samen.

as drawn,probly stored has lessconen on balance, bes is not veryskemnedof

has stronger byfar mode.

I

haberto

1

1

And themoreskemed toright, the mores.

7fromlefté, unskemed much

you.more

Framst


