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Abstract: The water metering difference between the total meter and residential sub-meters in a
regional water supply pipe network (total integrated flow difference) serves as a crucial basis for
evaluating regional water leakage, and its accuracy is of paramount importance. However, in the actual
water metering of residential sub-meters, the phenomenon of “reduced-precision meter reading” is

widespread. This phenomenon may lead to statistical errors in the analysis of the total integrated flow
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difference, thereby affecting the results of leakage assessment. Currently, there is a lack of research on the
quantitative impact caused by “reduced-precision meter reading”. To address this gap, daily water
consumption data from 20 000 residential meters in Beijing were collected. The total integrated flow
difference rate generated under combinations of different residential user scales, meter reading cycles,
and metering accuracies was calculated, and its uncertainty interval width (UIW) was quantified. The
results showed that with the increase in user scales and meter reading cycles, as well as the improvement
of metering precision, the degree of dispersion of the total integrated flow difference rate gradually
decreased, and the UIW showed an obvious downward trend; when the metering precision reached 0.01
m’, the UIW could be maintained at a negligible level; however, when the metering precision was 1 m®, a
certain user scale and meter reading cycle were required. Taking controlling the UIW below 2% as an
example, the minimum user scales corresponding to meter reading cycles of 1 week, 2 weeks, 3 weeks,
and 4 weeks were 4 000 households, 1 000 households, 400 households, and 300 households respectively.

The findings of this study provide essential guidance for the accurate analysis of residential total

% 78

integrated flow differences.
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