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Outline

~Beale Ratio Estimator
~=History and Use
aAutoBeale



Beale Ratio Estimator

| have n days with observations of load (I)
and discharge (q)

~=| have N total days with observations of
discharge on all of them

~How can | adjust my observed daily load to
estimate the true daily load for the period
N?



Aside: Estimators and NCWQR data

a=Estimators attempt to “fill in or adjust for
missing data”

~In WQ work, data are usually daily values

~>NCWQOR Is saturation sampling — other
than rare failures, there are no missing data

~=Load computation for such data does not
require an estimator!

&But — we get a useful measure of
uncertainty from such estimators



Beale Ratio Estimator

aAssumes only that daily load increases with
daily discharge
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Beale Ratio Estimator

The ratio part:
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Beale Ratio Estimator

The Beale part:
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History and Use

& 1T11n (1965), Cochran (1963)
a~Wisconsin DNR — Bannerman, Baun (1982)
&=|JC — John Clark

&=In GL, always been used in stratified mode
» Stratification by flow or by time
« Primarily to reduce variance of the estimate

» Also reduces the effects of curvilinearity in |/g
relationship




More formulas
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(in each stratum)

Effective degrees of freedom

Optimal allocation of samples among strata
(usually not relevant because sampling has
already been donel)




AutoBeale

At 1JC, stratification was done by John Clark
using BPJ — I.e. subjectively

aAutoBeale (ca. 1995) is an attempt to automate
stratification — i.e. objectively

&=0bjective — identify time stratification that
minimizes overall MSE for a given set of data

aApproach — sequential systematic search
~=QuIt criterion — less than 0.5% reduction in MSE
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AutoBeale Weaknesses

~FORTRAN
&Qccasional obscure bugs

a=Sequential approach to a simultaneous
problem

~=\What other approaches could be used to do
autostratification?
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