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Discharge estimation with hydraulic geometry using unmanned aerial vehicle
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Abstract: Monitoring the change of river discharge is the foundation of water resources development and
ecological construction. However, there are still a large range of hydrological data shortage areas in China,
and the lack of information on water resources reserves and their changes restricts the regional develop-
ment. UAV photogrammetry and satellite remote sensing technology provide support for obtaining river infor-
mation quickly and conveniently. In this study, the river topographic data obtained by UAV are used to es-
tablish a digital model of river characteristics by dividing the studied river section into micro—channel sec-
tions. On this basis, the shape characteristics of the river section are generalized and the width—depth func-
tion of the river section is established. Supported by the satellite images, the river discharge is calculated
by the theory of hydraulic geometry. In this study, the Yulong Kashi River in Xinjiang was selected as a
typical basin of unmonitored area. Through the hydraulic geometry, we calculated discharges in 23 different
periods with the support of satellite data. Compared with the measured data of the hydrological station,
when the flow rate is <200m’/s, RMSE of the method with water surface width as the input information is
4.65m’/s, the average pass rate is 94.44%; when the flow level is >200m’/s, RMSE of the method with wa-
ter surface width and water depth as input information is 80.18m’s, the average pass rate is 80%. The re-
sults prove the feasibility of combining UAV data, hydraulic geometry theory and satellite remote sensing
data. The research method provides a new idea for the coupling of UAV data and satellite remote sensing
data in the discharge calculation of small and medium rivers. The results of this study provide valuable da-
ta for runoff monitoring in unmonitored areas, and it also offers reliable verification data for simulations un-
der complex conditions in such areas.

Keywords: UAV; low altitude remote sensing; satellite remote sensing; hydraulic geometry; discharge esti-

mation
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