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Tab.1 Configuration pattern of different marine numerical models

T MY = . . N " N e
#th RN Ei b T A BRI IR HESC,
Name ; ora 8 Vertical coordinates Vertical mixing parameterization References

(differential type)

KPP Z %4k (K profile parameterization scheme) ;
BL J5 % ( Bryan-Lewis background diffusivity) ;
PP R4 7 48 ( Pacanowski-
LAV PR TR S A RS 4) Philander mixing scheme) ; GM H1 ]
Zs

7 MR R G0 B 254k ( Gent-Mcwilliams parameterization ) ; [3]
FKFH i+ RBE i3 2 504k ( Fox-Kemper-Ferrari-
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Laurent mixing related to tidal energy dissipation)

('modular ocean
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( Arakawa "B" ) parameterization ) ; GM Hp R EE iR S 51k
program, POP) N L
( Gent-Mcwilliams parameterization )
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JRA LR AR A = AT BRAATR 7RG KPP Z24§ft(K-Pronle parameterization) ; GM HR (6]
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KPP 2 %1k, ( K-Pronle parameterization) ; MY2. 5
z HEFR, sigma ABFR DA M (Mellor and Yamada2.5) ; GISS( Goddard
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Tab.2 Selected summary of study on using ocean model for transport of marine species
TR RN E20) S 30k
Ocean model Marine species Year Reference
FRAM PR AR Antarctic krill 1998 [41]
OCCAM ] f‘ﬂ*&ﬁ;’;% Antarctic krill 2004 [42]
iRl 4 vk 1 Chaenocephalus aceratus 2010 [45]
POCM FEARBEAR (fFHER] ) Antarctic krill (larvae) 2004 [46]
HOPS FMBEUR Antarctic krill 2006 [43]
PR A J3 27 (EFDC) P74l 1A () Larval plankton 2007 [47]
W Crassostrea virginica, C. ariakensis 2008 [48]
B 5% Zooplankton 2010 [49]
ROMS R IT (fFHEW]) Antarctic krill (larvae) 2013 [44]
S # 1 Pleuragramma antarctica 2015 [50]
RS Spisula solidissima 2015 [39]
RiIM Vb T 48 Sardina pilchardus 2018 [51]
FVCOM H Z’S@%’ Séamber Japonicus 2014 [40]
KN-HEEE Gadus morhua 2007 [52]
HYCOM W Corallium sulcatum 2008 [20]
VKIS A Lophelia pertusa 2016 [19]
MIKE 21 e (41A) Balanus amphitrite 2013 [53]
BRAN ( Bluelink ReANalysis) HFVE 2 Marine fishes 2012 [54]
IR F B M 8 Dissostichus eleginoides 2016 [55]
KRR ST 4 (SOSE ) MARS RN 8% (FFHERA ) Engraulis encrasicolus (larvae) 2010 [56]
WM % Engraulis encrasicolus 2015 [57]
2535 Enteromorpha prolifera 2011 [58]
POM RN 5 Engraulis encrasicolus 2013 [59]
H 7 & i Anguilla japonica 2018 [60]
POLCOMS K05 £8 T Lepeophtheirus salmonis 2017 [61]
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Progress of numerical ocean model and its application
in dispersal modelling of marine organisms; A review

ZHU Guo-ping" > > *, ZHOU Meng-xiao'" *>
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Resources, Polar Marine Ecosystem Group, Shanghai Ocean University, Minisiry of Education
Shanghai 201306, China; 4 National Engineering Research Center for Oceanic Fisheries, Shanghai 201306, China)

Abstract; The numerical ocean model has been developed for a long time and has become an important tool
for studying marine environment, marine biology and ecology. The application of ocean numerical model as a
carrier for the dispersion of marine species has always been one of hot scientific topics. This paper takes the
dispersion of organisms in the ocean as the core, summarizes the relevant research results, and clarifies the
current development of marine numerical models and their simulations applied in marine species. The results
will provide references for studying the coupling between numerical ocean model and biological and ecological
models and their applications in biology and ecology of marine animals. From the history of the ocean model
development, the configuration of ocean models was compared, and their characteristics and applications were
analyzed by enumerating the most widely used models worldwide, including HYCOM (hybrid coordinate ocean
model ) , FVCOM (finite volume community ocean model) and ROMS ( regional ocean modeling system). In
addition, in view of the three basic stages, the spread of organisms’ release, transport and settlement, this
review summarizes three basic research methods of biological dispersion, including genetics, elemental tagging
and modelling method, the application of the ocean model to the simulation of the transport of marine species
was also summarized and discussed. The results show that, compared to the other two methods, the modelling
method, with its most suitable maneuverability and economy, is the optimum one. Marine numerical models
are widely used in the study of biological dispersion, examples from both large-scale fish species and small-
scale plankton further show that the coupling of physical model and biological model is the most effective
means to solve the problem of biological dispersion. The successful modelling of biological dispersion needs to
consider both the adaptability of the model and the behavior of the organism itself. The selection of an
appropriate model to simulate the biological dispersion process needs to be adjusted continuously and then the
optimal selection is made. Moreover, developing more accurate, practical and compatible ocean models is
another problem that scientists need to overcome. Actually current biological dispersion studies mostly focus
on the offshore area, the open sea area is less concerned and the research approaches are limited due to the
complexity of climate conditions and less data available, but with the progressing of science and technology,
data accumulation in the open sea area, the development of model suitable for the open sea area, the studies
on organism dispersion research in the open sea area will become a trend.

Keywords : numerical ocean model; ecological module; model coupling; organism dispersion



