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DESCRIPTION
Marine aquaculture is one of the food industries with the fastest 
growth rates in the world. Due to population expansion and 
rising per capita consumption, there is a dramatic increase in the 
demand for seafood worldwide. Despite only making up a small 
portion of the Earth's surface, estuaries, bays and coastal waters 
have seen the greatest growth in marine aquaculture. Along with 
the rapid expansion of marine aquaculture during the previous 
two decades, a variety of culture systems from ponds and floating 
rafts to suspended cages in coastal waters have also been 
developed. These bridges or cages in estuaries have various 
benefits, including as a high rate of breeding area utilization, low 
unit cost and a lower risk of disease. However, the water 
exchange capability and plankton food supply in aquaculture 
structures are considerably altered by floating structures. 
Furthermore, high-density culture has the potential to negatively 
impact both the productivity of aquaculture farms as well as the 
movement of pollutants released during production. To gauge 
the effectiveness of the design of marine aquaculture facilities, 
the complicated hydrodynamics in estuaries and coastal 
aquaculture waters need to be studied. Numerous field studies 
have been conducted to examine the frictional influence of 
aquaculture on tidal currents in various types of culture zones. 
However, it is difficult to differentiate between the effects of 
aquaculture facilities and changes in shoreline and seabed 
topography when assessing the influence of existing marine 
aquaculture structures on tidal currents with and without 
aquaculture facilities using field data.

An alternate method for forecasting how floating aquaculture 
structures will interact with the surrounding fluid is numerical 
modelling. Numerous studies have been carried out to better 
understand the effects of floating canopies on hydrodynamics at 
a farm block scale. These studies used numerical simulations 
and a bulk drag force to express the resistance of floating 
aquaculture structures and assumed that the drag force was 
distributed uniformly in the vertical direction with water depth. 
The effects of block spacing and  angle  from  shellfish  structures 

on the generation of long-line vorticity as well as the 
hydrodynamic consequences of a salmon farm in an idealized 
setting have also been studied using a number of high-resolution 
Computational Fluid Dynamics (CFD) models. Additionally, 
some coupled dynamic models have been created for a massive 
kelp raft culture system to represent the force and deformation 
of the culture line under the combined influence of pure 
currents, waves and currents. These findings suggested that when 
the current is consistent, suspended aquaculture facilities can 
greatly slow it down.

Numerical techniques have been used to examine the large-scale 
interactions between a whole farm and the water circulation 
around it in bays and large-scale coastal seas. The numerical 
results suggested that farms may have a considerable impact on 
how quickly currents move through an aquaculture area. These 
investigations have developed a method that can be utilized to 
give light on disease relationships, environmental effects, and 
productivity more generally. Two-dimensional (2D) models may 
adequately depict the transient loading over the intricate 
geometry of genuine estuarine systems thanks to recent 
advancements in the computation of the fate and transit of 
pollutants. These studies have demonstrated that the 
effectiveness of aquaculture management strategies depends on 
the impact of suspended aquaculture facilities on coastal 
circulation. Few studies have been done to quantitatively 
examine how marine aquaculture facilities affect the 
hydrodynamic flow field and solute transport at large scales in 
coastal waters, despite the fact that many works have looked at 
the hydrodynamic characteristics of coastal waters close to 
aquaculture facilities. Furthermore, there aren't many study that 
characterize the field-scale distribution of aquaculture waste and 
food supply under various

A 2D depth-integrated model with high-resolution schemes was 
created in this study to forecast the flow of waste materials and 
hydrodynamics in coastal aquaculture waters. Analysis was done 
on the simulation findings both with and without drag forces 
from   dangling   cages.  Then,  using  a  tracer  released  from  an 

Commentary

Correspondence to: Kim Yan, Department of Fisheries and Marine Science, Fudan University, Shanghai, China, Email: kimyan@gmail.com

Received: 01-Sep-2022, Manuscript No. JARD-22-18863; Editor assigned: 05-Sep-2022, Pre QC No. JARD-22-18863 (PQ); Reviewed: 19-Sep-2022, 
QC No JARD-22-18863; Revised: 26-Sep-2022, Manuscript No. JARD-22-18863(R); Published: 03-Oct-2022, DOI: 10.35248/2155-9546.22.13.703

Citation: Yan K (2022) Modelling Culture Facilities Marine Aquaculture Waters for Hydrodynamics and Solute Transport. J Aquac 
Res Dev. 13:703.

Copyright: © 2022 Yan K. This is an open access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Aquac Res Dev, Vol.13 Iss.10 No:1000703 1

mailto:kimyan@gmail.com


aquaculture area, this model was utilized to assess the possible 
impact of aquaculture facilities on the dispersion and transport 
of solutes. Results from extremely detailed 2D depth-averaged 
numerical simulations of the hydrodynamic properties and 
current changes brought on by suspended cages in marine 
aquaculture environments were provided in this study. 
Investigations were also conducted into how suspended cages 
affected pollutant transport mechanisms. The outcomes 
revealed the hydrodynamic change and the intricate and variable 
dispersion patterns associated with aquaculture activities in tidal 
flow conditions. During flood and ebb tides, the presence of the 

structures suspended in the water resulted in a partial 
obstruction of the tidal flow, slowed incoming flow and the 
production of downstream wakes close to the aquaculture 
facilities. Thus, the aquaculture area's tidal current velocity was 
decreased. The reduced tidal current velocity in the aquaculture 
region is substantially correlated with variables like cage density, 
cage length, and drag coefficient. Therefore, models must take 
into account the resistance effect caused by culture facilities to 
calculate the changes in hydrodynamics caused by suspended 
cages when designing suspended cages with an appropriate 
density, layout, and depth.
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