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Application of big data technology in digital twin system of waterways
ZHANG Shengli, SHEN Si, XU Shuo
(Changjiang Waterway Bureau Survey Center, Wuhan 430010, China)

Abstract: This paper delves into the application of big data technology in the digital twin system of
waterways, focusing on the governance technology of waterway big data and multi-dimensional mining algorithms. By
constructing a waterway data resource warehouse, designing efficient indexing technology, and combining
multi-dimensional mining algorithms, an innovative waterway big data governance solution is proposed. This
effectively addresses issues such as data dispersion and low retrieval efficiency, and enhancing the retrievability,
accessibility, and usability of waterway data resources. Meanwhile, through the construction of digital twin scenarios
in the demonstration section of the middle reaches of the Yangtze River waterway, the application practices of ship
traffic flow analysis and navigation guidance display in bridge areas, the actual effects and application potential of
this technology are verified. Furthermore, the future development prospects of big data and digital twin technology in

modern waterways are proposed, providing a systematic solution for the intelligent transformation of waterways.
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Fig.1 Catalogue of waterway data resource



REm, ¥,

KBHEBAREMER T FELEZRATH RN

- 185 -

&2

MEHERFRCEXREE

Fig.2 Relationship configuration of waterway

data resource repository
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Fig. 3 Chunked linked list index structure for waterway big data
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Fig. 4 Index retrieval process of waterway big data
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Fig. 5 Daily cross-sectional flow rate of waterway
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Fig. 6 Calculation algorithm for daily average voyage

time of navigation section
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Fig. 9 High-fidelity rendering twin scene of two bridges



- 188 - K idz L A2

2025 %

3.2 ARSI A AT 5 RN

o7 FH A U T 52 3 O e A BT SR, B A N
AIS Bt AN Wi g A T, GEit 1 d N
NATIE A E W A A AN R R, T OE S
O PN BOR AT (E S U0 A, A R
JE £ PR A T S A A ORI B S R, T 10,

W . CEA e
= 15 T

E 10 HmE3ZER
Fig. 10 Cross-section traffic flow
3.3 HRXEATESER
IS FHU RS S A0 B A AR AT A e T 00152
Z5G BRAT L% 5 7 DCIE AT AL U, S A A0 4L 3 A
HFFLAE 7% RIS ) 5000 AR 55, 51 5 HG 22 4= o
Qe S K AR R, 4R T
AR AT Ay, B DCEATR 51 ILIE 11,

KIKERFEEFH

coo@00e0 i‘

B 11 HXEMmES

Fig. 11 Navigation guidance of bridge area
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