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Abstract
Rip currents are powerful, narrow currents that flow from the shore out to sea, originating within

the surf zone due to the intricate interplay of waves, tides, currents, and the nearshore bathymetry.

These currents pose significant danger, swiftly transporting swimmers and surfers offshore,

resulting in numerous drownings globally. RK Beach in Visakhapatnam has reported a high number

of rip current related drowning incidents. This study uses the 2D hydrostatic, phase-averaged, surf

beat non-stationary mode of the XBeach model to simulate rip currents under diverse wave and tidal

conditions. The primary inputs for the model consist of surveyed beach profile, nearshore

bathymetry, wave fields from a nearby offshore wave rider buoy, and water levels from a tide gauge.

Under nearly shore-normal wave incidence, particularly during the pre- and post-monsoon periods,

intense velocities ranging from 0.5 to ∼1.2 m/s were observed in the rip neck region, gradually

decreasing toward the rip head. The model simulated rip current locations closely match the

channels depicted in nearshore bathymetry, a pattern also observed in high-resolution satellite
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images, suggesting bathymetrically controlled rip currents. Model simulations conducted under

diverse seasonal hydrodynamic conditions showed close agreement with field observations,

indicating high model reliability in simulating rip current dynamics, with RMSE values of 0.1 m for

significant wave height, 0.03 m for water level, 5–10° for peak wave direction, and 0.15 m/s for

current velocity. This is further supported by the strong agreement between the modelled patterns

and the observed drifter velocities, Rhodamine-B dye dispersion, dimensionless fall velocity

parameter (Ω) and satellite imagery. This study provides a basis for future simulations with variable

nearshore bathymetry derived from satellite or video sources and accurately predicted

hydrodynamics from suitable nearshore models toward developing an operational rip current

forecasting framework. © 2025 Elsevier B.V.

Author keywords
And satellite images; Drifters; Numerical modelling; Rip currents; RK beach; XBeach

Funding details
Details about financial support for research, including funding sources and grant numbers as

provided in academic publications.

Funding text

The authors express their gratitude to the Director of the Indian National Centre for Ocean

Information Services (INCOIS) for providing the primary support that enabled this research. The

first author thanks Dr. Rashmi Sharma, Deputy Director, Earth, Ocean, Atmosphere, Planetary

Sciences Applications Area, SAC ISRO, for leading the SAMUDRA Project and providing essential

field data. The authors acknowledge Andhra University for local assistance and support during

Indian National Centre for Ocean Information Services

See opportunities by INCOIS

INCOIS

Indian Space Research Organisation

See opportunities by ISRO

ISRO

Andhra University

National Institute of Ocean Technology, Ministry of Earth Sciences

See opportunities by NIOT

NIOT

Funding sponsor Funding number Acronym

8/12/26, 12:14 PM Scopus - Document Details

https://www.scopus.com/pages/publications/105032225794?origin=resultslist 2/4

https://www.fundinginstitutional.com/funders/501100004814
https://www.fundinginstitutional.com/funders/501100001413
https://www.fundinginstitutional.com/funders/501100021725


field activities, the National Institute of Ocean Technology (NIOT) for supplying offshore

bathymetry, and the Police Commissioner of Visakhapatnam for granting access to First

Information Reports (FIRs) of drowning incidents.

Corresponding authors

© Copyright 2026 Elsevier B.V., All rights reserved.

Corresponding

author

B. Sivaiah

Affiliation Indian National Centre for Ocean Information Services (INCOIS),

Hyderabad, India

Email address siva4ocean@gmail.com

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

日本語版を表示する
查看简体中文版本

查看繁體中文版本

Abstract

Author keywords

Funding details

Corresponding authors

8/12/26, 12:14 PM Scopus - Document Details

https://www.scopus.com/pages/publications/105032225794?origin=resultslist 3/4

https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030


Terms and conditions Privacy policy Cookies settings

All content on this site: Copyright © 2026 Elsevier B.V. , its licensors, and

contributors. All rights are reserved, including those for text and data mining,

AI training, and similar technologies. For all open access content, the relevant

licensing terms apply.

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

8/12/26, 12:14 PM Scopus - Document Details

https://www.scopus.com/pages/publications/105032225794?origin=resultslist 4/4

https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
http://www.relx.com/
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

