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Fig.3 The vertical distributions of temperature, salinity, density and viscosity at Station M

in spring and autumn
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Fig.4 Curves showing the changes of the floating-up acceleration of all parts connected rigidly

with time in the seawater with different properties
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Mathematical Modeling and Result Validation of
Mooring Vertical Movement in the Course of Floating-up

GUO Yong-qing' , LI Xiao-long’, XIONG Xue-jun'**
(1. The First Institute of Oceanography, SOA, Qingdao 266061, China;
2. CNOOC Deepwater Exploitation Co. Lid. , Shenzhen 518067, China;
3. Key Lab of Marine Science and Numerical Modeling ., SOA, Qingdao 266061, China)

Abstract; Taking the recovering of the Bottom Current Observation Mooring, which
was carried out at Station M on continental slope of the Northern South China Sea in
spring and autumn of 2014, as the example, the vertical movement characteristics of the
mooring in the course of its floating-up are analyzed by means of mathematical model-
ing. Firstly, it is assumed that the influence of horizontal current is neglected, the
mooring system is connected rigidly and the shape of the mooring’s major parts is simpli-
fied. From the numerical experiments made for floating-up of the rigidly connected parts
of the mooring, it is concluded that after releasing all the parts of the mooring can keep
their relative position unchanged and float upward as a whole. Thus, the vertical move-
ment model is established by regarding the mooring system as a rigid body. Two times
of mooring recovery are simulated by using the model and comparisons are made be-
tween the results from the model and from the observations with high-precision USBL.,
The results indicate that the overall course of the mooring floating-up can be divided into
two stages: the accelerated floating-up stage and the stable floating-up stage. The veloc-
ity curve given by the model is close to the fitted curve of observed velocity. The differ-
ences between the mean velocity given by the model and the observed mean velocity are
0.2 m/s. The model can reflect that in the stable floating-up stage the floating-up veloc-
ity decreases slowly with time. The floating-up vertical velocity of all parts of the moor-
ing shows an oscillating change. The Model can provide a quantitative reference for the
recovering of relevant underwater instruments.

Key words: mooring recovery; vertical movement of the mooring; mathematical model-

ing; numerical computation; high-precision USBL



