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Abstract: In recent years, the soeawonomic development of two districts of Cam Lam
and Cam Ranh city of Khanh Hoa province has taken place strongly. This process has
affected the environment of Thuy Trieu lago@TL), leading to the need to assess the
lagoon wagr environmental carrying capacity (LECC). Based on survey data in the years
2019 2021, this study has the objective of assessing the environmental capacityhafythe
Trieu lagoon. Three substances are selecéedmonia, Phosphateand Nitrate. In this
study, we use@ MIKE 3 model with a Mdrodynamic modle (HD) combined witha 3D
numerical lab for ecological modelifgCOLab) then extract the results and calcukiie
environmental carrying capacity lo&at the Thuy Trieu lagoon irthe wetand dry seas@n

The results shoadthat in the dry season, the residual carrying capacity of the water body
LECGsm of substances such asmmonia is 104.81 tons/month, Phosphate 193.18
tons/monthandNitrate 2,294.91 tons/month. During twetseasa, theLECGCrm capacity

in the water body also increased compared to the dry season with@@&wv valuesof the
following substances: Ammonium 165.33 tons/month, Phosphate 311.41 tons/amzhth
Nitrate 3,629.60 tons/month. This result complementsdhelts already done, helping to
have a more scientific basis for lagoon management and planning.
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1. Introduction

Vi et nceastdhas a total sea surface aremeairly 4,000 krwith all three types of
water bodies, typically bays (gulf, bay, bight), estuangl coastal lagoons][ The problem of
lagoonpollution and marine environmentarrying capacitposed a science for the first time
in [2]. From the initial concepts adcologicalcarrying capacity and environmentapacity
assessment methods, up to now, related concepts and methods of assessiag m
environmental capacity have become more and more complete. Environmental capacity helps
to define sustainable limits for sustainable development action; rationally distribute activities
taking place on and around water bodies to achieve the higtwsbmeic efficiency and
maintain environmental quality within allowable limits and develop solutions to maintain and
restore environmental capacifg]. This is not only a theoretical development of marine
environmental capacity but is mainly based on tlaetice of marine environmental pollution
occurring in many parts of the world.

Accordingto research by4], most of the coastal areas worldwide have been ruined by
pollution. As aresult coastal fisheries and maringated industries arggnificantly affected
[5]. In order to sustainably manage the coast and protect fishery resources, pollution of the
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aquatic environment needs to be controlled. In the control of marine pollution, a series of
programs such ae total daily maximum tonnagof the United States and the European
Framework of Marine Strategic Indicators, the carrying capacity of the marine environment for
pollutants must bestimated because it is important for coastal water management, as well as
sustainable use of coastatas pi 8]. From there, the discharge, transpartd transformation

of pollutants must be analyzed and their effects assessed on the respective ecdgydtems [
carry out this analysis and assessment, water quality modeling can make a powerfulioontribut
to the necessary scientific basis of coastal zone manageinetjt

Increasing population densigmdrapid developingocioeconomic in the past centuries
have led to increased discharge of pollutants fromaheémassnto these coastal seawaters
[111 13]. These coastal environmental problems are mostly related to inland inputs, which are
recognized to contribute to more than 75% of marine pollutarits §]. Therefore, it is very
important to identify and estimate tpellutant load on land flowing to the coastal area and this
is also the basis for pollution control and reductibime US National Oceanic Development
Policy and the European Union (EU) maritime strategy emphasize the use of integrated
ecosystenbased masgement to maintain a healthy marine environment. China has
established a fAmonitoring anredn vfioroencnaesnttian g csay,
based on land and sea assessment to promote ecological civiaatang [7].

Since the late 1970spany research efforts have been made to estimate the terrestrial
pollutant discharge to coastal areas around the wisld []. Based on the research findings,

a range of policy instruments, such as the Total Maximum Daily (BeldDL) program, the

Best Management Practices, the Directthe European Water Framework Directive, etc., has
been adopted to control soil pollution in developed countries such as the United States, Canada
and the countries of the European Union.

In recent years, the process ofiseeconomic development of the central coastal region,
including two districts of Cam Lam and Cam Ranh city of Khanh Hoa province, has firmly
increased pressure on the environment, including the Thuy Trieu lagoon. Against that
background, several studibave been conducted to assess marine environmental capacity
(EC). The first study on the marine capacity in Vietham was carried out inf280Recent
years have been followed by studies191 21]. In that context, research has been carried out
for this area, especiallyi ] presented the results of the environmental capacity assessment of
Thuy Trieu lagoon from 2011 to 2012owever, this work is only based on monitoring data
from some periods to estimate the average concentration for the whale.ldgs leads to
a nonaccurate calculation. Therefore, our team continues to study this area by adopting a
different approach, namely modelization. The modeling results, in the opinion of the authors,
will give the average concentration over the enéigpbn more accurate, especially the model
that has passed the calibration and verification steps. Therefore, it can be said that this study
will supplement the results already done, and provide a better scientific basis for the
management and planning bktlagoon

Although environmental capacity has been considered for many coastal areas, when
applied to specific coastal lagoons, it is still necessary to consider the possibility of
communication between the lagoon and the open sea, namely the effeptsoolyhamic
factors on LECC must be noticed. In this study, the authors use the mefth@dancalculate
the LECC for the selected water body. The object of the study is Thuy Trieu lagoon, Khanh
Hoa province. The steps in this study include hydrodynaaiaulation, lagoon water quality
assessment, and LECC calculation with clarification of samlosed factors.

2. Materials and methodology
2.1.Study area

The scope of the study is the Thuy Trieu lagoon area, in Cam Lam district and Cam Ranh
city. This is a prison lagoon and it seems that there is only water exchange through Cam Ranh
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Bay, so the study extends to Cam Ranh Bay and creates an open boundary at the mouth of the
bay (Figurel).

Figure 1. The study areacomputation mesh, bathymetry, amdnitoring stations
2.2.Data

2.2.1. Bathymetry data

Bathymetrydata Thuy Trieu Lagoorfirbm the top of Thuy Trieu Lagoon to Long Ho Bridge
T the contiguous position between Thuy Trieu Lagoon and Cam RanhrBidus study are
measured data provided by Khanh Hoa Environmental and Resource MonitoringT@ente
bathymetryof Cam Ranh Bay is taken froBeneral Bathymetric Chart of the Oce&BEBCO)
data. The computationmeshis set up with 295 nodes and,317 triangular elements, the
minimum allowed angle is 26

2.2.2. Meteorological data

The study took into account tlaer e raefeorologyThese datare extracted from Danish
Hydraulics Institute (DHI) global dat&elocity (m/s) and wind direction (degrees) data he
time seriesrom Januany, 2019to DecembeB1,2020,andthe time stefs 1 hour.Besidesthe
evaporation data are calculated as an average annual vedleutate the water retention time.



