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Table 1 Comparison with Similar Scientific Research Instruments at Home and Abroad
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Figure 1 The photos of the unmanned surface vehicle (USV) marine meteorological detection
system, named Marine Weather Observer (MWO). Left: solar-powered MWO-I; Right:
diesel-electric MWO-II. (The hull of the diesel-electric USV is below the waterline. The automatic
weather station is located at the front upper part, the meteorological sounding rocket tube is in the
middle, the intake and exhaust pipes and sounding receivers are located in the rear compartment, and
two sets of water temperature and conductivity sensors are located 20 cm and 40 cm below the
waterline.)
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Figure 2 Composition of the Unmanned Surface Vehicle Marine Meteorological Detection System
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Table 2 Main Technical parameters of both MWQOs

FRYEbR K FHBERE MWO-I i FLEE MWO-II
TAERE AT, i, B | AT, e, R
HE ~120 kg ~8000 kg
) 4.6m>2.0m>1.2m 8.6m>1.0m>2.0m
RS 2~4 i 5~7
i 360 K 45 K
SENLRE 10m 10 m
Hfnf 20 kg 800 kg
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Figure 3 Diagram of unmanned surface vehicle networking for typhoon monitoring
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Figure 4 Layout schematic of the observation network of unmanned surface vehicles: rectangle,
cross, pentagon, and triangle
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Abstract

Landfalling and offshore typhoons often cause significant casualties and property damage
through associated hazards such as torrential rainfall, strong winds, and storm surges. Current



understanding of three key scientific challenges, including rapid intensification, sudden track
changes, and formation mechanisms, remains inadequate. One of the main reasons is the lack of
high spatiotemporal resolution in situ observational data covering both internal typhoon dynamics
and environmental factors throughout their complete lifecycle.

To address the scarcity of marine typhoon observation data, the unmanned surface vehicle
(USV) team from the Institute of Atmospheric Physics, Chinese Academy of Sciences has
independently developed two long-endurance semi-submersible unmanned surface vehicles and
conducted multiple sea trials. This paper proposes a novel concept of networked unmanned
vehicle observation systems to comprehensively obtain meteorological and oceanic multi-element
field information during typhoon evolution processes.

Using automatically deployed solar powered USV and oil-electric powered USV with
sounding equipment, a network observation system of USV is constructed in the South China Sea
area where tropical cyclones occur frequently and typhoons pass through the Western Pacific, to
conduct long-term typhoon observation experiments.

The highly maneuverable solar-powered USVs will acquire multi-element observations data
of sea surface meteorology and hydrology, and the oil-electric powered USV equipped with
rocket-based sounding technology will obtain profile data of the atmospheric boundary layer
within typhoons. The UAV networked observation system will enable real-time in situ observation
data collection from both the internal structure of marine tropical cyclones and their ambient
environmental fields.

Concurrent satellite observation products and reanalysis data will undergo validation and
comparative analysis with the collected data, forming a comprehensive observational dataset for
multiple South China Sea tropical cyclones. This dataset will provide first-hand data for data
assimilation in numerical prediction models and model performance evaluation, ultimately
improving the models' capabilities in typhoon track forecasting, intensity estimation, and
predictions of torrential rainfall and gale-force winds.

Keyword: Typhoon, Unmanned Surface Vehicle (USV), Marine in situ data, Networked
observation



