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e Abstract!  Furrow mﬁitratlon and channel séepage are often measured* o
- with inflow-outflow measurements. Inaccuracy in the flow measurement.
will cause a larger uncertainty in the calculated infiltration. The infiltra- | .
_tion rate determmatlon uncertainty increases rapidly as the' percent of
the inflow that is infilirated decreéases. The effect of meéasurement
‘unicertainty on ‘infiltration measuréments-can be estimated so that the-
- confidence interval of a mean or the actual mﬁltratton varlablhty level
can be determined. .. . sk

INTRODUCTION ' i

Soil infiltration rate is a critical parameter in the deslgn and evaluatlon of
irrigation systems, A common method of measuring infiltration rate under
graded surface irrigation is the inflow-outflow method; in which infiltration
rate is calculated as the difference between measured water inflow and
outflow rate from a furrow or border section. The technique.is also used to
determiné water loss from conveyance channels. Inaccuracy inherent in
flow measurement will cause uncertainty in the measured infiltration rate.
This paper analyzes the sensitivity, of measured infiltration to flow rnea—
surement uECertamty and ‘indicates’ achlevable infiltration measurement
accuracy and’ procedures to maxitize accuracy. The analysxs provrdes
engineers and soil scientists with the tools required to provide a statistical
basis for the uncertainty in infiltration measurements. e

FLow MEASUREMENT UNCERTAINTY *~ ~  ~ "

Scatter in a set of data, such as the random deVlatIOI'lS of measured
values around the true value, is described by the variance V:or its square
root, the standard deviation s. The uncertainty of a measurement refers to
the interval within which the true value lies with a certain confidence or
probability P. Uncertamty limits E are calculated from the Student’s
¢-statistic, based on the desired probability level and the degreés-of-
freedom involved in determining s and on &, the nurnber of measurements
niade as follows o
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Stecle, R. G. D., and Torrie, J. J. (1960) Prmc:ples and procea'ures of statistics.
MCGI’aW-Hlﬂ Inc New York N.Y., 81." :

Tmut T. 1., and Mackey, B. E. (1988). “Furrow ﬂow measurement accuracy ”J
Irrig. and Drain. Engrg., ASCE, 114(2), 244-255.
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ﬁtPPENDIX Il Notamon  ° =

T S S PO

The followmg symbo!s are used in this papér

} méa’lsurement devrce dlscharge equathn coefﬁment

a -
'COV "= covariance of two measurembms, i
'CV' "= coefficient of vana'tithn = smndard dev1at10nfmean
“E = "uncertainty; * " 'V
Epp = relative uncertainty in flow dlﬁ'erence (ihﬁltratlon),
Epy = uncertainty of volumetrlc difference; '
Egp =, relative uncertainty in flow measurement; o
‘io = relative infiltration;
. n = number of measurements; . »
Q = flowrate; o A o
R = measurement, devnc rea.dmg such as ﬂnw depth, o
.5, ‘= standard deviatign \/f’ o e
L f, = Stodént’s r-staustlc, o ‘; Sl '_.';[ T
e =" welghteﬂ aveiage, t' atlstlc, S s
V = variance; ' :
¥ = measurement devnce discharge equatlon exponent and ~
W = 2"‘”‘ ) .r-,. . ) S
Subscripts ' : .
"D = difference of two measurements, - BT o,
-1 = infiltration; e .
'IM = measured mﬁltratlon, e
IT. =, true infiltration; B
Q1 = inflow measurement;
2. = outflow. measurement;
R = reading;
Rl = _inflow, device readmg, .
"R2 = 'outﬂow aewce reading;.
1 =, ,.mﬂqw devlcc or, measureinenl and
2 = outflow device or measurement.
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