o=zl 22t A - ol K| st3| K] http://dx.doi.org/10.7846/JKOSMEE.2015.18.3.233
Journal of the Korean Society ISSN 2288-0089(Print) / ISSN 2288-081X(Online)
for Marine Environment and Energy

Vol. 18, No. 3. pp. 233-244, August 2015

| Technical Report ‘

A7 ]9 elka] S o3l Aend sk i3l 7154 AR -
A 2lsie 9 27 s Al

AR - T AL - A
)= NOAA
u)= RPS ASA
i R vl 1
RIFgk sljuto] QA g8}

Technical Reviews on Ecosystem Modeling Approach and its
Applicability in Ecosystem-Based Coastal Management in
Saemangeum Offshore and Geum River Estuary

Hae-Cheol Kim', Yong Hoon Kim?, Won-Keun Chang® and Jongseong Ryu*'

'I.M. Systems Group at Environmental Modelling Center, NCEP/NWS/NOAA, 5803 University Research Court,
College Park, MD 20740, U.S.A.
’RPS ASA, 55 Village Square Drive, South Kingstown, RI 02879, U.S.A.
‘Korea Maritime Institute, Busan 606-080, Korea
‘Department of Marine Biotechnology, Anyang University, Ganghwa, Incheon 417-833, Korea

(@) (0] 3
ai =

AEAZ IR B2 S SIS PRA B8} e YeEo] Apslofof st olele emlo] ] s
2345 AR 3] that WU olslrh aslolof shul, gehstat, mEA, ol YA} Lol Bl Aol
A3 2|Akgo] BHolo, B ol iis sjepyrizale] o &4 w7, viFat f5le) ulne) H2 7leE, 1
2L AN 9 2 sHrele tPow ekt SRS ThEY) 915k AR e A st T E
oA A -2 Sstzel F40) Yekegudst ALl o5 48 B8 YL Eelstict.

Abstract — Marine ecosystem modelling has become a more widely used decision-making tool in coastal ecosystem-
based management. However, it is not trivial to develop a well calibrated/validated model with potential applicability
and practicality because understanding ecological processes with complexities is a pre-requisite for developing robust
ecosystem models and this accompanies a great deal of well coordinated efforts among field-going ecologists, laboratory
scientists, modelers, stake-holders and managers. This report aims to provide a brief introduction on two different
approaches in marine ecological models: deterministic (mechanistic) and stochastic (statistical) approach. We also included
definitions, historical overview of past researches, case studies, and contextual suggestions for coastal management in
Korea. A long list of references this report included in this study might be used as an introductory material for
those who wish to enter ecosystem modelling field.

Keywords: Ecological model(#d Bl & &), Deterministic(Z 7J&2]), Stochastic(statistical)(‘Z- 7] %]), Ecosystem
based management(ZJEJ A 711F #2])
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Table 1. List of ocean general circulation models (OGCMs) modified from Kim and Cho [2013]

Name Grid Vertical coordinate
Regional Ocean Modeling System (ROMS) Structured o, s
Princeton Ocean Model (POM) Structured G, s
Hybrid Coordinate Ocean Model (HY COM) Structured Hybrid (z, o, isopycnal)
Miami Isopycnic Coordinate Ocean Model Structured Isopycnal
MIT General Circulation Model (MITgem) Structured T

GFDL Modular Ocean Model (MOM) Structured z
Environmental Fliud Dynamics Code (EFDC) Structured G, s
Coupled Hydrodynamical Ecological model for Regional Shelf seas (COHERENS) Structured G, S

Ocean PArallelise (OPA) (NEMO ocean related engine) Structured Z,8
QUODDY Unstructured s
Advanced CIRCulation model (ADCIRC) Unstructured s for 3-D version
Finite Volume Coastal Ocean Model (FVCOM) Unstructured c, S
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Fig. 2. Framework diagram of the Regional Ocean Modling System
(ROMS) (source: https://www.myroms.org/).
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Fig. 3. Logit function and shape of the model function used in logistic regression model.
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Forecasting Sea Nettles

The jellyfish often encountered in the Chesapeake Bay in the summer is the sea nettle Chrysaora
quinquecirha. Knowing where and when to expect this biotic nuisance may help to alleviate an unpleasant
encounter. These near-real-time maps of sea nettle distribution are experimental products.

Sea Nettle Project Links

> Identify Jellyfish
» Forecasting Project Background
> Habitat Model

linity Model

> Satellite Sea Surface
Temperatures

Related Sea Nettle Links

> Jollyfish in the Chesaepeake
Bay and Nearby Waters

> Ghostly Nettles Haunt Bay

> Scientist Looks to Data from the
Past to Gauge Restorati
Expectations

Fig. 5. Map showing the estimated distribution of sea nettles in Chesa-
peake Bay (source: http://chesapeakebay.noaa.gov/remote-sensing-
for-coastal-management/forecasting-sea-nettles).
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ERSEM (European Regional Seas Ecosystem Model) 4%
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Fig. 6. Diagraom showing ecological processes of benthic-pelagic coupling
used in European Regional Seas Ecosystem Models (ERSEM) (source:
Wakelin et al. [2012]).
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Fig. 7. Estimated net primary production by Atlantic Margin Model
developed in Plymouth Marine Laboratory, UK (source: Shutler et
al. [2012], http://www.meece.eu/library/ersem.html).
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Fig. 8. Comparison of values estimated by two ecological models (blue
and black lines) and of observations (red cross) (source: Edwards et al.
[2012]).
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