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Construction and Application of Multi—technology Integrated
Hazard and Risk Detection System for Qintai Reservoir
SHEN Zhenzhen', LIU Xia®>, ZHNAG Jiadi?
(1. Water Resources Development and Construction Center of Binzhou Mumnicipality, Binzhou, Shandong 256600, China;
2. Urban and Rural Water Development Service Center of Binzhou Municipality, Binzhou, Shandong 256600, China)

Abstract: Aiming at the defects of traditional reservoir hazard and risk detection such as incomplete coverage of single
technology and insufficient fusion of multi—source data, Qintai Reservoir in Binzhou construct a multi—technology
integrated detection system integrating spaceborne, airborne, ground and underwater monitoring. The system adopts a
two—layer framework of "centralized decision—making and distributed execution", and establishes a three—level
collaborative inspection mechanism of "UAV preliminary screening — unmanned vessel detailed survey — ground precise
measurement". Deep collaboration of multi—source information is realized via data registration, feature correlation and
decision reasoning. The system has increased inspection efficiency by 70% since its operation, achieved sub-meter
leakage positioning accuracy, raised the hazard identification rate from 75% to 95%, and cut emergency response time
from 72 hours to 24 hours. The results show that the system provides a replicable and promotable technical scheme for
hazard detection of small and medium-sized reservoirs, and offers important reference for transforming reservoir safety
managemenl {rom experience—driven mode to data—driven mode.
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