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Abstract

Wave Rider Buoys (WRBSs) are pivotal instruments that measure ocean surface conditions such as wave
height, period, and direction. For artisanal and small-scale fishers, real-time ocean state information is
crucial to ensure safety, optimize fishing efforts, and reduce economic losses. This paper presents the
Ratnagiri Wave Rider Buoy (WRB) as a case study, highlighting its scientific contributions such as
freak wave detection, seasonal wave climate characterization, and infra-gravity wave analysis and its
direct benefits to fisher communities. Integration of WRB data with INCOIS advisories and PFZ
forecasts demonstrates how these technologies can significantly improve fisher livelihoods along the
Indian coast.
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1. Introduction

Small-scale fisheries along the Indian coast are highly vulnerable to ocean hazards such as high waves,
swell surges, and freak waves. Reliable wave measurements and forecasts are critical to improving
fisher safety and reducing fuel consumption. Wave Rider Buoys (WRBSs), developed and deployed
globally, have proven to be accurate, robust, and valuable tools for real-time monitoring of sea
conditions. The Ratnagiri WRB, deployed by INCOIS/NIO/CCMB (Centre for Coastal and Marine
Biodiversity, Bhatye, Ratnagiri, Dr. Babasaheb Ambedkar Marathwada University, Sambhajinagar)
offers a unique case to demonstrate these benefits.

2. Ratnagiri Wave Rider Buoy (Case Study)

The Ratnagiri WRB is moored at coordinates 16°58.6'N, 73°15.2'E, at a depth of approximately 13 m.
Managed by INCOIS and the National Institute of Oceanography (NIO), this buoy continuously
measures significant wave height, wave period, and direction. Since its deployment, the buoy has
provided critical datasets that are being used in scientific studies and practical fisher advisories.
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Figure 2. Seasonal Wave Spectra at Ratnagiri (Monsoon vs Non-Monsoon)

Figure 2. Seasonal Wave Spectra (Ratnagiri WRB)
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Figure 3. Monthly Distribution of Freak Wave Events (2011)

Figure 3. Freak Wave Events Observed at Ratnagiri WRB (2011)
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3. Scientific Findings from Ratnagiri Buoy
Key findings based on WRB data include:

* Freak waves: In 2011, 89 freak wave events were recorded, with the largest wave height reaching 6.9
m in July. Such data is vital for safety alerts to fishers.

* Seasonal wave climate: Long-term datasets (2010-2014) show variability between swell- and wind-
sea-dominated regimes, enabling better planning of fishing activities.

* Infra-gravity waves: The buoy detected long-period oscillations (~60 s) with amplitudes up to 0.08 m,
important for understanding anchoring and estuarine dynamics.
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4. Applications for Fishers

The Ratnagiri WRB provides data that can be translated into fisher-relevant applications such as:
« Safety advisories: Identifying hazardous sea states and alerting communities in real-time.

* Fuel optimization: Helping fishers avoid high-drag sea states, saving fuel.

* Gear protection: Minimizing losses by scheduling trips around calmer wave conditions.

* Integration with PFZ advisories: Combining safe weather windows with potential fishing zone
forecasts to maximize profitability.

5. Policy and Community Integration

Ratnagiri serves as a model harbor for demonstrating the potential of WRBSs in supporting fisheries.
Policy recommendations include:

» Community ownership and stewardship of WRBs.

* Integration with INCOIS Ocean State Forecasts and PFZ advisories.

* Training programs in local languages (e.g., Marathi) to interpret WRB data.

* Expansion of buoy networks across other fishing hubs along Maharashtra’s coastline.

6. Conclusion

The Ratnagiri WRB exemplifies how real-time wave monitoring can safeguard lives, optimize fishing
efficiency, and reduce economic risks for artisanal fishers. By combining local observations with
national forecast systems, WRBs can become a cornerstone of community-based ocean services.

Ratnagiri thus offers a replicable model for enhancing fisheries resilience along India’s coasts.
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