Quantifying the Contribution of the RAMA Observing Network to Seasonal Predictions of Global Tropical Sea Surface Temperature Anomalies

Xiaojing Li1, Youmin Tang2,3, Lei Zhou4

[bookmark: _Hlk127727077]1State Key Laboratory of Satellite Ocean Environment Dynamics, Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou, China
2Department of Geography, Earth and Environmental Sciences, University of Northern British Columbia, Canada
3College of Oceanography, Hohai University, Nanjing, China
4School of Oceanography, Shanghai Jiao Tong University, Shanghai, China
[bookmark: _GoBack]
Abstract
The Research Moored Array for African-Asian-Australian Monsoon Analysis and Prediction (RAMA) observing network is a critical component of global ocean monitoring. However, operational disruptions have severely impacted not only the Indian Ocean but also broader ocean and climate research on a global scale. To date, the specific role and significance of RAMA in ocean and climate studies have not been quantitatively assessed.
Seasonal prediction of tropical sea surface temperature (TSST) anomalies—key drivers of global climate variability—remains constrained by initial condition uncertainties. In this context, the impact of RAMA’s degradation on seasonal predictability has become an urgent concern. This study systematically evaluates the influence of the RAMA observing network on seasonal predictions of TSST anomalies through targeted observation analysis. The results indicate that RAMA substantially reduces TSST prediction errors across the Indian, Pacific, and Atlantic Oceans.
Observational simulation system experiments further reveal that assimilating observations from all sites reduces the root mean square error of TSST in the Indian Ocean by approximately 20%. Notably, the Sumatra-Java upwelling region and the Arabian Sea emerge as key hubs contributing to cross-basin improvements. These findings provide a framework for optimizing future observing systems by prioritizing regions that offer the greatest cross-basin benefits.
