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Information Loss in an Observation System of Hydrologic Series
Noriaki Socawa*, Masao ArRakI**, and Akira SHINMURA*¥*

The information loss in an observation system of hydrologic series was treated
by use of Nielsen’s linear loss function which serves to determine the information
loss produced in course of observation of river discharge, precipitation, and water
quality and of calculation of average rainfall depth over area (ARDOA). For the
present application of Nielsen’s function, series of river discharge, precipitation,
and water quality were treated at discrete time intervals, the calculation process
for ARDOA was arranged on a mathematical model for which series of ARDOA were
treated at space and time intervals, and as the estimation parameters for informa-
tion loss were adopted mean, variance, autocorrelation function, probability of ex-
treme, and run property, The present application of Nielsen’s function to an auto-
regressiue process and hydrologic series has revealed that the information loss
depends intimately on both discrete time intervals and the distribution of observa-
tories, varying considerably with seasons, basin areas, hydrologic series, and esti-

mation parameters.
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Table 1 Bias and variance of population parameter c«.
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Table 3 Coefficients for the auto-cross correlation
function of precipitation,

Term Equ.| C1 C2 C3 Cy
Jan.~Feb. | (25)10.037 0.449 0.213
Mar.-Apr.|(26)}0.025 0.399 0.146 1.567
May.-June| (25)|0.043 0.745 0.105
July~Aug. | (26)]0.033 0.817 0.096 0.816
Sep.-Oct. | (26)]0.018 0.254 3.457 0.759
Nov.-Dec. | (25)/0.014 0.416 0.289
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Fig,11 Information loss L{g) in estimating Fig.12 Information loss L(p) in estimating
means with respect to the number of means with respect to the number of
observatories (d¢=1hour). observatories (df=24hours).
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Fig.14 Information loss L{x) in estimating means
for the distribution of rain gauges (4¢=1hour).
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Fig.15 Information loss Z(L#) in estimating mean run lengths
for the distribution of rain guages (4f=24hours).
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