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Abstract — As the coronavirus disease-19 (COVID-19) situation has been prolonged worldwide, the lifestyles of
people have changed in various ways, such as through lockdowns and the mandatory use of personal protective
equipment. This study examined the effects of COVID-19 on coastal ecosystems through a literature review. The
review was conducted for papers published after 2020, when the spread of COVID-19 began. The effects of the
COVID-19 pandemic on the coastal environment and coastal organisms were found to be different according to
region and species. In terms of the positive aspects, coastal litter decreased, and the number of individuals in the
coastal regions increased. This was likely because tourism and industrial activities, which normally contribute to
environmental disturbance and stress of organisms, were reduced due to lockdown. However, activities to prevent
the spread of the coronavirus have led to deterioration in the coastal environment with negatively effects on coastal
organisms. There has been an increase in the rate of discarded masks and disposable gloves found along the coast-
line. In addition, the remains of masks and disinfectants have impaired the function of organisms, and decreased
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the species abundance. Through the review, it was confirmed that pandemics can not only influence people, but
also organisms and environments unrelated to the disease. It has also been shown that restrictions on human activi-
ties, even for short periods, can improve the structure and function of ecosystems. The findings of this study have
highlighted the close connection between human activities and ecosystems and are expected to be used to support

coastal ecosystem management.
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A AAA o) QIAIE] 8 Stolnt. o] 3 ARl A, &
Thek A, A, g 5 kst A AN AE AL
Sl A A F-3cH(Barbier ef ol [2011]). W&ol 2@ 77k H¢r &
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AAl FE8HA ke ME FRuple)#] A (SARS-CoV-2)= &
AR BReFst WolE AXH A AlA AFEE AT AP
o7tA] o]|2A) &k UTHWu et al.[2020]; Kumar ef al.[2021]). =+
el M= 2020 19 #HZx AP 283 o5 A7k gxiaket
APGAZY A &2 02 B E L JIE(MOHW[2023]). COVID-19%
1 918 0E QIE MAIRZATZFIA 2020 3Ll HA-BHA
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[2022]). 9% Al SJF-21Q1 Us]E- whaa 28 SAEA|, SAE
Elg7, A3l8 gt 5o /N1 Wl 8E2 AR Tk olek vdd
2HG7] MiEES S7AN71E gglo] Eth(De-la-Torre ef al.[2021]).
AFES] B WshE A4 B g oE AHiA WekE
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3.1 COVID-19 HO|Y S2te| ¢d0t 2tA 3}
COVID-19% Q1gh Ak 317 Wish= A= AJolalA el
THFig. 1). COVID-19 gt A& S8l AAIeE AFs] 4] g2 242
AM AENAle 372 FaFo] LR A ellx]= A FA S
742~ (Ormaza-Gonzalez et al.[2021]), 541 2 A1 01 9] 744
(Prakash et al[2021]; Mosbahi et al.[2022]), At & A
(Nigam et al[2021]) 2] &/do] i34 o= EpTt.
ke Fh= ¥R 9 WA 7 AAsglel] whet ARlellA
A== 287] o] o153t (Edward et al.[2021]). FtellA 2]
QIFE Sy w3t g AR Qe 2] &

AL, 019, 98 5
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Fig. 1. Schematic flow of change in the coastal environment during COVID-19 pandemic.

w3, ko] 23 Sl A 7HAshHA] Q17 el ol
A Ago] Fo1E3th(Mitra et al.[2020]; Ormaza-Gonzalez et
al[2021]). COVID-19 AR Q13 7 7hao] ST= Al 37|
A iiEE e WA, felEd, Hel e o153, t719) sl
HAEE 2954 57 ZAasH H9tkNigam er al [2021];
Cheablam et al. [2021]).
741 Aol yehd Aol gl
| v A1 Igiet. st
Wel-8 4l U382
= ](Ammendoha et al[2021]; Liu et al.[2021]; Neto et
al.[2021]; Gunasekaran et al[2022]; Okuku et al.[2021]; Ribero

|5
et al.[2022]; Mvovo and Magagula[2022]; Clemente et al.[2022]),
7184 a2 £ (Polikarpov ef al.[2021])°] UL}, TE3E 4
Ao} A EA A S7HE COVID-19 HdY F<t 21g 298
O™ Ao F A EFSCK(Elsaid e al.[2021]).
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al.[2021]; Sendra et al.[2022]). - A|GelA= sl A2 45
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ob3lE] 7] % Stk (Polikarpov et al.[2021]). 254 2 COVID-19
A GA| ARG S7EE Q1 AL sllellA olF2] 7 ARl {3l
SR 5 57F COVID-19 Hd|] o] R} 4] Yep P = s}
ATHLiu et al.[2022)).
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010} AMAl MF ISt
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E2]4 wto] LEQILE o] Fo e weke] FHREE v Ul
T ASEY WA EEA wEke] vlE
S AEYAT) ol HA IR B} F %, 7%
ofe] EFrellA AT Sk Al QE}}kE}(Cheablam et
al.[2021], Costa et al.[2022]). 53], o1§] &390 FTOZE 3| o]
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Table 1. Summary of the type of coastal organisms and changes in human activities affected by the COVID-19 pandemic

Effect Taxa Changes Endpoint Country Reference
. Magnoliopsida . . . Cheablam er al.[2021]
Magnoliophyta ————————— Tourists visiting decrease Thailand
Liliopsida Cheablam et al.[2021]
Abundance -
L India Edward et al.[2021]
Fishing decrease -
. Ecuador Ormaza-Gonzalez ef al.[2021]
Teleostei - - - - - -
Marine traffic decrease Species diversity India Mitra et al.[2020]
Tourists visiting decrease  Species richness Israel China et al.[2021]
Chordata South .
. Abundance Africa Lewis et al.[2022]
. Vves Tourists visiﬁng decrease Ecuador Charles Darwin Foundation [2020]
Positive Breeding area expansion Italy Manenti et al.[2020]
Reptilia Detecting Ecuador Ormaza-Gonzalez et al.[2021]
Tourists visiting decrease Burrow density Brazil  Costa et al.[2022]
Arthropoda Malacostraca -
Abundance Mosbabhi et al.[2022]
Mollusca Bivalvia Fishing decrease Biomass Tunisia Mosbabhi et al.[2022]
Annelida Polychaeta Population Mosbahi et al.[2022]
Cnidaria Anthozoa Tourists visiting decrease  Abundance Thailand Cheablam et al.[2021]
. . . India Edward et al.[2021]
Phytoplankton - Domestic sewage increase Chlorophyll @ concentration - -
Kuwait Polikarpov et al.[2021]
Chordata Aves Mask ingestion Death Brazil  Neto et al.[2021]
Copepoda Nepote et al.[2022]
Arthropoda _
Malacostraca . Nepote et al.[2022]
- Disturbance decrease ~ Abundance Italy
Annelida Polychaeta Nepote et al.[2022]
Phoronida - Nepote et al.[2022]
Drug treatment exposure Spec%es diversity . Essid et al.[2020]
Nematoda - Species evenness Tunisia
Species diversity Ali et al.[2021]
Negative Activities of antioxidant
Rotifera Monogononta  Disinfectant exposure  enzymes Korea  Won ef al.[2022]
Swimming speed
Spain Sala e al.[2022]
Atmospheric NO, decrease Chlorophyll a Korea Yoon et al.[2022]
Phytoplankton - concentration India Mishra et al.[2020]
N, P decrease Ecuador Ormaza-Gonzalez et al.[2021]
Microplastic exposure  Cell volume Spain Sendra et al.[2022]
Microbe - Turbidity decrease Cell density India Edward et al.[2021]
No effect Chordata Teleostei - Species richness Israel China et al.[2021]
o effec
Arthropoda Malacostraca - Abundance Italy Nepote et al.[2022]
A 1HH (Mosbahi ef al.[2022]), ?J 2] %4 (hydraulic dredging) AEZFAEE Aol wet BEe] Tl BEA et
&AM Aol AMAG7) st Aow VedthNepote 440 NAF 492} So] osiel A9 wE ABTRaE 4
et al.[2022]). 2er Z7hel paEigleh, o] A A9 Bt ek

7o) AAEE ARG Zels oE BET "
Q—ELE-——— _Q_B‘]E% EH7] §]—7:]O] 7H}1\1E19,;\40 uﬁoﬂ 7HZ]‘/F‘ ]’Z:}ﬁ\__
o7 et A15)3 B 227 QT
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Positive # of publications ~ Negative Positive # of publications Negative
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Fig. 2. Number of literatures for reporting effects to coastal organisms during the COVID-19 pandemic. The studies were separated into
the report for the positive effect on the organisms and the negative effect.
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AU ol A Btk Zlo] HEFHSITHAL er al[2021];
Essid et al.[2020]; Won et al.[2022]; Sendra et al.[2022]). Sendra
et al2022]191E viAA7F B9 3ol wEE TEF
(Phaeodactylum tricornutum)?} 24X17k0] A& v A& 4a 5%
7h FreletAl AAENaL, R 718 7ls A vEbds v
T}, Won et al[2022]1 4 & &3 55 (Brachionus koreanus)©|
St Q) FE2ZAE1E (Chloroxylenol) 10 mg L9} G3palzksry
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3 =9 &7t 47 oF 40%, 15% A A9 W = SRl
o] M ARl S-S B UFT) Essid ef al [20201> X 5A] 43
Q1 ol (Ivermectiny2 18 ng g'? E== A% 3ol w&
Re w Ao SRS FHI S AAaARIT AL Barsksivt.
e AEo] o4 e 84 3 vebE 22 ofySith
COVID-19 e} Ftellte A Aol o T 4l Fobi
(Cumacea) WA FF-=ol F-2gk M7 ok skl
(China ef al.[2021]; Nepote et al.[2022]). 1 % China et al.[20211014]
COVID-19 #HH|"] A2 o7 Froll {25k xlo|7F ehtA] ekt
| 79, AL 290 COVID-19 de] dell QIzke] Jgho] A
o] wX|A] o9k Aol lar, MuE] o= Al w2
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F7F SR, ARSIA] B AR QlEl WAl Dol haE s
AT F71e) 8 ARl % FAEISItHEdward er al[2021]). 25
o] A= AAA R ehs AREEe] had 2e JiAlG S
F9 oo g A3 THLewis ef al [2022]). AFEE3} o] 50] |
21 ollgkrle] Aol o] Ad W o] A WA 2H7T
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AEHA Qg3 Aa] S-S A7 AL, oo 277 S 9
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Fig. 3. Changes in abundance and biomass of coastal organisms reported in the literatures before and during the COVID-19 pandemic.
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