TENE B E4F AR

Advances in Computer and Autonomous Intelligence Research 53 % e 4 W ek 1.092025
YEFA: WIS (ISSND: 2972-4236(P) / 2972-4244(0)

i e/ K EERY S R ALK I B2 A R G R BoR AR
HEDH R

EiF
S RE S &SIy
DOI:10.32629/acair.v314.17890

[ T MAALFR., KABAYHERNE ARG ik LR HFEAEA RS FIRER, HEITEE
Aoy AL O AT S AR A2 A TR T R RS R R R 4B BARR R RA AR MOF R A AR AL
R ILEM G RS A2 09 8 gy, A E 2 R F L A S TRBRERS G EKRERS
BT 28 THE . AN KT FRA], L2 FAEERL@IEE S Pk, KA PN EUKRE BT
3t H AR B AT BB BAGKAKT T A RGRIT R MEESARALEIEG % ey AL T AR
Filit it F 5 HIEILE G F R RGHRAER, FREN,IZRETEMKRAZH T RAE L
m . TR E L A TR, R AR PR R e R B AR ) A A B KA R R R AR T AT AR
REIR) HFEA; PORKE; KIDAE; FRiFA;, BELRAL

hESES: TVe2 ICHEERIRAL: A

Development of a Lightweight Digital Twin System for Small and Medium-Sized Reservoirs and
Intelligent Simulation of Water Level Regulation
Yang Yuan
Yellow River Hydrological Survey and Mapping Bureau

[Abstract] With the rapid development of artificial intelligence, big data, and Internet of Things (IoT)
technologies, digital twins—an advanced technology integrating physical modeling, data analysis, and intelligent
simulation—have been widely applied in the management of urban infrastructure and energy systems. In the
field of hydraulic engineering, digital twins enable the virtual-real mapping of hydraulic structures and
hydrological processes, providing scientific support for operational decision—making. However, for the vast
number of small and medium—sized reservoirs in China, the digital transformation process still faces multiple
challenges due to constaints in funding, manpower, and informatization.This study takes small and
medium—sized reservoirs as the research focus and proposes a design framework for a “lightweight” hydraulic
digital twin system. An intelligent simulation and prediction model for water level regulation is developed, and
system optimization and iteration are achieved through statistical analysis and data mining techniques. The
research results demonstrate that the proposed system can achieve real—time monitoring, predictive scheduling,
and safety early warning under low—cost conditions, significantly enhancing the intelligent management
capability of small and medium—sized reservoirs. This work provides a feasible pathway for the construction of
smart water conservancy systems.
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