IMMC 2025 Problem B (Greater China, Autumn) (English ik %)

Indirect measurement of nearshore sea wave

Measured wave data in the sea, such as significant wave height, wave period, wave direction, etc.,
are useful in setting up wave models for predictions of extreme wave conditions for the design of
marine structures. Acoustic Doppler Current Profilers (ADCP) is a commonly used instrument in
wave monitoring, which transmit and receive sound signals under the water, and the traveling time
of sound waves gives an estimate of the distance. The wave monitoring station comprises an
ADCP deployed on the sea-bed for measurement of wave data, a special buoy with a modem for
transmission of data. The buoy is connected to a concrete sinker by a chain for fixing its position.
Sample photo of an ADCP and schematic diagram of wave monitoring station are in Fig. 1 and 2.
However, the ADCP is mainly available for offshore measurement, and at the same time,
significant effort is required to maintain the device, such as cleansing of equipment and
replacement of batteries.

Fig.2 ADCP and Wave Monitoring Station



Tasks

Assuming that a landing step (sample photo in
Fig. 3) for berthing of research ships will be built
at the Hong Kong University of Science and
Technology (HKUST) in Sai Kung. This
marine structure should be designed to withstand
strong waves under extreme weather. In order
to obtain the wave height at nearshore water
during typhoon events for facilitating the
structural design, your team is tasked to use
mathematical modelling to address the

requirements below.

Fig. 3 Landing Step for Berthing of Research Ships

1. Obtain the values of wave height (in metres) at the nearshore water where it is 10 m away from
the existing shoreline by indirect method. The measurement should be at a 10-minute time
interval for 24 hours continuously.

2. Any images of the site for analysis should be assumed to be captured in heavy rain, under
typhoon condition and with limited lighting. Mathematical methods related to wave energy
estimation, computational geometric techniques or other image processing methods should be
proposed.

3. List all on-site equipment and modelling software required for achieving real-time data
processing, or list all equipment and modelling software required on site and in back office if
real-time data processing cannot be achieved, and specify the time required (in minutes)
between getting the first set of field data and the obtainment of computed wave height.

Data References

The wave data measured in West Lamma Channel and Kau Y1 Chau are available in

https://www.cedd.gov.hk/eng/public-services-forms/port-and-marine/wave-measurement/index.html

Your team may use other means or data source for your modeling tasks.

Submission

Your solution paper should include a 1-page Summary Sheet. The body cannot exceed 20 pages for
a maximum of 21 pages with the Summary Sheet and short essay inclusive. The appendices and
references should appear at the end of the paper and do not count towards the 21 pages limit.


https://www.cedd.gov.hk/eng/public-services-forms/port-and-marine/wave-measurement/index.html

Special Note

The principles of Honor System of IMMC also applies to the use of LLMs (large language models)
or generative Al tools. If a team uses any large language model or generative Al tool in completing
the modeling tasks, from problem research, model development, programing to paper/report writing,
the team must make honest, open and transparent disclosure, including making in-text citations and
detailing relevant content in the "References" section. It should be recognized that although large
language models or generative Al have the advantages of productivity tools, they also have obvious
shortcomings and pose risks to users (such as Al-generated content containing Al hallucinations or
possible plagiarism in the produced content). Whether or not using large language models or
generative Al tools itself in the team’s work has no impact on judges' evaluation; the judges seriously
remind every team that if any Al tool would be used, use it correctly, honestly, open and transparently.
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