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Figure 1 Schematic diagram of major scientific expeditions corresponding to scientific issues of the Major Research Plan on West-Pacific Earth

System Multispheric Interactions (WESPMI)
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Figure 2 Schematic diagram of the cruise track for WESPMI major scientific expeditions
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Figure 3 Partial research results figures from NORC2020-581 and NORC2023-583. (a) High-resolution multi-channel seismic profile of the Mussau

Trench™. (b) Large-scale hydrothermal pipes in the Mussau Trench. (c) In-situ detection data of hydrothermal fluids
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Figure 4 Partial research results figures from NORC2021-582. (a) Mooring observation stations and spatial distribution of deep-water temperature

across the Kyushu-Palau Ridge!"*\. (b) In-situ monitoring of fluids and bubbles at cold seep vents in the South China Sea

6

B31]



B 5 TTAMIMT-5. () TTAHL (b) #FR. (c) K FHEAHL. (d) TR (¢) EFHTFHR. (f) BGC-Argo

Figure 5 Unmanned observation platforms. (a) Unmanned aerial vehicle. (b) Mooring. (c) Underwater glider. (d) Unmanned surface vehicle.

(e) Drift buoy. (f) BGC-Argo
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Marine science is fundamentally an observation-based and highly practice-oriented discipline. The generation of
groundbreaking original achievements in marine science critically depends on the systematic implementation of organized
field observations, the accumulation of survey data, and the discovery of novel evidence. Three defining trends characterize
the current development of international marine surveys: deepening interdisciplinary integration, the rapid evolution of
observation technologies, and an increasingly urgent demand for data sharing. This research landscape indicates that
building a modern marine survey system is a critical pathway to improve both the level of marine scientific research and the
capacity for original innovation in China. Since its inception in 2009, the Shiptime Sharing Project, initiated by the
National Natural Science Foundation of China (NSFC), has conducted inclusive and comprehensive scientific expeditions
across China’s coastal waters and parts of the West-Pacific and eastern Indian Ocean. These surveys have not only
significantly increased the utilization rates of research vessel time and advanced survey equipment but also facilitated the
accumulation and sharing of marine survey data. Furthermore, the programme has cultivated a cohort of marine scientists
equipped with interdisciplinary perspectives and practical field capabilities. However, traditional open research cruises,
which suffer from inherent limitations such as disparate observational objectives, low data collection efficiency, and ill-
defined scientific questions, struggle to obtain comprehensive multidisciplinary, multiparameter observational data and
samples. These difficulties hinder breakthroughs related to key frontier questions in marine science. In response, in
addition to maintaining the advantages of traditional inclusive cruises, the Shiptime Sharing Project involves a novel
“science-question-driven” cruise model with a strategic focus on international scientific frontiers and critical national
imperatives. This innovative approach retains the advantages of the traditional open research cruise in terms of resource
integration and cost optimization and achieves a strategic upgrade from “inclusive sharing” to “targeted breakthroughs” by
focusing on key scientific objectives.

Based on demonstrations of investigation requirements and implementation plans, 35 major scientific investigation
projects have been approved. Among them, the Guidance Expert Group of the Shiptime Sharing Project has strengthened
top-level design and strategic deployment to meticulously refine and successfully organize and implement four major
scientific investigations that focus on the main scientific issue of the Major Research Plan on West-Pacific Earth System
Multispheric Interactions (WESPMI). During the organization and implementation process, high-quality resources from
domestic stakeholders were effectively coordinated. This effort achieved a breakthrough in the integration of high-end
survey equipment resources across institutions and enabled multiplatform collaborative three-dimensional “space-air-
ocean-seabed” observations. Comprehensive multidisciplinary observation data and an important collection of valuable
samples were acquired in the key target sea areas of the West-Pacific. These datasets and samples cover disciplines such as
physical oceanography, marine geology, geophysics, biogeochemistry, and atmospheric sciences and span the full water
depth at high resolution. An initial integrated multidisciplinary dataset for the region has also been constructed. On the
basis of cruise data, significant progress has been made in understanding the initiation of plate subduction as well as
multiscale interactions and energy cascades under complex topography, which has supported the publication of 31 research
papers.

This article systematically summarizes the organization and implementation process as well as the innovative practices
of the four major scientific cruises. It highlights significant advances in addressing key scientific issues such as cross-
sphere fluid-solid interactions and clarifies the crucial role of the Shiptime Sharing Project in enabling breakthroughs in
frontier challenges within China’s marine science domain.

NSFC Shiptime Sharing Project, West-Pacific, multispheric interactions, science-question-driven, innovative
practices
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