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Abstract

Inherent errors in tipping bucket flow meters may limit monitoring data reliability. In this work, we perform the static and
dynamic calibration of four large tipping buckets, apply different regression curves and investigate the possible measurement
error sources. The volumetric capacity (static calibration) of each piece of equipment was determined. They were tested
(dynamic calibration) under ten flow intensities, ranging from low to high rainfall intensities (return period larger than 100
years). For each flow rate, the measurement was recorded during six time intervals (1, 2, 5, 10, 20 and 30 minutes) and
four regression equations - linear, potential, T vs. 1/Q and quadratic - were tested. According to the static calibration, the
equipment has a volumetric capacity of 11.63 mL (TB1), 64.16 mL (TB2), 139.86 mL (TB3) and 660.95 mL (TB4). When
tested under different flow rates (dynamic calibration), underestimations were identified according to the size of the cavity:
TB1 (3.31%), TB2 (5.75%), TB3 (9.33%) and TB4 (13.57%). Among the alternative curves, linear regression showed the best
correlation (above 99%) with the monitored data. Using this method, the measurement errors were reduced to -1.35% (TB1),
0.04% (TB2), 3.18% (TB3) and 3.73% (TB4). We investigated how the different variables (tipping speed, cavity volumetric
capacity and time interval of data collection) influenced the error. Errors follow a parabolic function of tipping velocity and a
linear function of cavity volumetric capacity. The time interval of data collection interfered in the data sampled, however no
statistical correlation was found. Among those variables, cavity size is the most important one. Given its low cost we aimed to
minimize the inherent error in large tipping buckets flow meters and encourage its application, increasing in-situ collection of

hydrological data.
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