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Exploration of the Application of Unmanned Intelligent Measurement Technology in Reservoir Water Level
Area Measurement
Hailiang Li
Qinhuangdao Hydrological Survey and Research Center, Hebei Province

[Abstract] This article takes Qinhuangdao Shihe Reservoir as the research object, aiming at its water supply
scheduling optimization, risk elimination and reinforcement, and digital twin construction needs. It constructs
an integrated unmanned intelligent measurement system of "air ground water", integrates unmanned aerial vehicle
oblique photography, unmanned measurement ship, RTK—GPS and other equipment to collect data, and uses
contour volume method and DEM grid method to process and calculate. This process has demonstrated significant
advantages in terms of ecological environment: its non—contact measurement method minimizes interference with
the reservoir ecosystem to the greatest extent possible, avoiding water disturbance and damage to shore vegetation
that may be caused by traditional manual measurements; By obtaining high—precision water level area data (with
curve fitting goodness R2 greater than 0.99 and measurement relative error less than 0.3%), reliable basis has been
provided for the monitoring and management of reservoir ecological environment, including accurate assessment
of the impact of water area changes on surrounding wetland ecosystems, monitoring the trend of water quality
changes in the reservoir area, and optimizing ecological water replenishment scheduling plans; At the same time,
these data serve as a high—precision foundation for the digital twin platform, which can simulate the evolution of
the ecological environment in the reservoir area under different hydrological conditions, providing scientific
support for ecological protection decisions and achieving a win—win situation between refined management of
water conservancy projects and ecological environment protection.

[Key words] Unmanned intelligent surveying; Water level—area relationship; Shihe Reservoir; Contour volume
method; DEM grid method
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