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SUMMARY

I. Title

Technical development to surplus nutrients load by discharge water in
Jeju aquaculture industry

II. Necessities and Objectives of the study

1. Objectives of the study
O Development of biological and physical techniques for reducing
contaminated load in coastal area of Jeju Island

2. Necessities of the study
O The monitoring studies are continuously need for understanding the
discharge of land farms in Jeju Island
- The high mortality rate of Jeju land aquaculture and fish causes not
only the cost burden of fishing but also the social cost increase of
Jeju
- Coastal pollution, such as eutrophication due to the discharge of fish
farms, can cause algae blooms on the coast. This is a serious problem
that could damage coastal fishing and affect tourism.
- Research is needed to address pending issues in the region by
developing technology to reduce coastal pollution and mortality
O The multi-platforms give the chance the monitoring and analysis
around Korea Peninsula
- providing scientific data for red tide, fishery ground, and fishery
industry

III. Research Scope

1. Period of the study
O January 1, 2018 - December 31, 2018

2. Contents and scope of the study
O The analysis of Jeju land aquaculture infllow/outflow
- Select target fish farm, identify the amount of the land aquaculture
inflow/outflow

_iV_



- Analysis of the land aquaculture discharge water (temperature,
salinity, nutrient, chlorophyll-a, etc)
- analysis of the movement of the land aquaculture discharge water
(physical/chemical analysis), tracking drift buoy
- identify he movement of the land aquaculture discharge water
O The seaweed culture and the analysis of nutrient absorption for
seaweed
- the establishment of culture system for seaweeds
- culture seaweed collected around fish farms
- analysis seaweed nutrient absorption
O The analysis of inorganic nutrient absorption for seaweed
- analysis carbon and nitrogen content in cultured seaweed
O The analysis of microbial diversity in the seawater of the land fish
farms
- collect water samples around the land fish farms
- Analysis of microbial diversity and potential fish pathogenic
microorganisms using metagenomics

IV. Results

O The research areas were selected as land farms located in
Pyoseon-eup, Seogwipo, Jeju Island, and continuously monitored land
fish farms and the surrounding waters. A total of six seasonal surveys
were conducted in March, April, June, July, August, and September.
The change in tide levels in the study areas changed from O cm to
300 cm. In the results of the tracing of drifting buoy performed to
observe the current flow due to the change in tide levels, the currents
moved from northeast to southwest when the tide rose. During the
descent of the tide, the movement was shown in the southwest to the
northeast. The currents moved parallel to the coastline and showed
strong currents in relatively deep waters rather than on the coast.

O In the areas with no effect on fish farms, monthly salinity changes in
coastal waters decreased from 34 psu in March to 28 psu in August.
However, in fish farms, salinity decreased from 28 psu in March to 24
psu in August. The water temperature in March changed by 16-18°C
in all areas that had no effect on fish farms or fish farms, but in
August, the water temperature varied by 20-24°C in fish farms, and
~28°C in areas that had no effect on fish farms. The result is that
fish farms use a mixture of seawater and groundwater. This is because
the water temperature of the ocean is low in spring, so the mix of



groundwater is low, and the use of groundwater increases in summer
than in sea water.

O Nutrient changes in fish farms and coastal waters showed relatively

low levels of regions that do not have a farm impact during the entire
season. On the other hand, fish farms and discharge waters showed a
relatively high concentration of all nutrients such as nitrate,
phosphate, silicate and ammonia. Especially nitrates were increased in
fish farms and discharge waters.

O In the CTD observations using the research vessel, discharge water

@)

with characteristics of lower salinity/temperature emitted from fish
farms were observed in coastal areas. Similar to the movements of
these water mass, the distribution was shown in the northeast and
southwest directions. In the same way, the nutrient distribution
collected during the hydrographic survey showed a relatively high
concentration in the waters near the aquaculture discharge water,
and, similarly to the movement of seawater, the distribution was
spatially expressed in the northeast and southwest directions. The
discharge water from land fish farms has been affected vertically
within 5 m of the water column, and these effects have been affected
even to deep water areas.

In experiments with nutrient absorption with cultured seaweeds,
seaweed collected near fish farms were found to have a relatively high
absorption of nutrient.

O In the analysis of microbial diversity in land fish farms and nearby

waters, there were many microorganisms that used nitrite in marine
areas that were affected by fish farms, and many others that used
photosynthesis in foreign seas that were not affected by fish farms.
And six microorganisms were found in areas affected by fish farms.

V. Applications

©)

Providing the reliable and useful management for various format data
Development the detection and early warning system of the ecosystem
change from nutrification and climate change

Development the detection and early warning system of ocean
environmental change in regional and local scale

Application to disaster prevention studies using big data analysis
system
Developing the coastal monitoring techniques with the high temporal

and spatial resolution
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Black rock fish
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Olive flounder
Production: 119 T

Cyeangsang province:

Kangwon province
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763 MI$

p
« 9o National total production:

/_\_ Jeju Special Self-Governing Provincial
Y
[

Black rock fish
Production: 2,849 T
Output: 28.3M/$
Chungchung province
Jealla province
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1. A&

Ag AT df9ge 2Fst= sTxdl= HFEol 200m °lste] hHeoz 74E &
e gl Aoty 53 T wdls FHM FEE n2/age] FRAL G
s (Kuroshio Warm Water)& 3= Q1 &8 2 Fajz dests oA A 9=
d AuAE L ER FFots T2 g I AAAA FF-ure E ws 23
3t Thopsl Al s algo] sl el = T <l

3] A3k 9ltH(Yeh and Kim, 2010). L ©]
oto 2R EH #9%¥ #74-F%5(Changjiang River Discharge, CRD)= & =B
AR (Changllang Diluted Water, CDW)Z & A 3t} —5—3] stAlol &4

é
mﬁi
o{u

q= o 3 sFHO® o]sati, AFE X Tty FIE HdT
HHA FH g s S IS Fu Aew dHA Uvklie et al, 2003).
STHAANA FFF2Y ALA W= FilskA Ueda o A sEase A
MAA T el =22/ A Sgto] &ds] WASHA H 3ol 9-16 °C ® 9
T = ddd 7 58S AL dH(Jang et al, 2007). ©]¢F djxA o R
o A3 Aol ot 7t FAFETol o 3|40l F7hE o]
F3E HAFAR, AT Gl AFHETY] PR A2/ ndsHAs A A
g A el oz EyEo Ath(Jang et al, 2007; Jang et al, 2007). 3}t
ETT S YE I, ASF2 20 °C o3tz Adde=
t(Jang et al, 2007, Park et al, 2011; Yoon et al, 2015).
9] HEl= gduix oz fr|9e I n3le] o3t As L oI %
A= 3(Seong et al, 2010; Yeh and Kim, 2010), ©]+= @< (Heat flux)e] Wsle A %= 1}
et sToalo] 4452 13729 AdA WEd fASHA ®stEo], Ayt o R F
Aol el A th7l 2, stAlcds di7]olA oz A& FYo] dojdth(Yang and
Lee, 1996).

sTwedl A FFFo WSS olsfietr] Ak, BH B AAM J‘%%y/} 2o theket 3
T T olE Tk Mg HITF W

B o] ZAMEo] dAAFA] A LA O =2
9 71Fskete] AAE ol E F e A FAHE M‘“/HKlm, 1996; Yang and
Lee, 1996; Kang, 2000; Jang et al, 2007, Yoon et al, 2015). 18|31 FHto|l= 9]
Qw7 A 1 g sl JNEE L 28 ol & o] &% AA AmEo] AT
HWHA /A7) Bl M Fe o] g st B s Wstel] dig dse] 1
3 JoH(Min and Kim, 2006; Seong et al, 2010; Yeh and Kim, 2010; Kim et al,
20115 Son et al, 2012). /1E] AFANN FEHA A AANA 2 FAG 2 4
A9qa = o}ur 2 BAFPI2 °C), FF mgoE A&EH o7 d5A
AFHAS, A4 2 AR A5 #4 AAdAE F

b

sk Ao 2 Yeyar Qth(Yeh and Kim, 2010; Kim et
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rfo

al, 2011; Son et al, 2012). EF = FFF22 A5 54 FF2529 5oz
Al 5 A tH(Kang, 2000; Min and Kim, 2006).

olgle] HA o] FFHAL e ASE A
gy ol9f WM E RT529 A4S a¥e SHA 9 AEHQA Aoz st F
7] 2 WeE fFx3 Aoz HuE AQutH(Seong et al, 2010). ©] ¢ol% Min et

T
o
I3
N
30
rlr

= E_
al(2010) FAOR FFIA] RHIL FFEh wE Fee 35
Aoz ANGE 5 = T JAATE EATS ATt 1
3 Kim et al(2016)2 $-zvhet <l &) w4
HE5d AdAE AdFAA A= FEAL 3
,1\:_{

4 o fel EE A% GFol AU

o

719l Aol AAEATC] FTTAY HSTE W= dd 2]l o7 Ao
obdl v /el HA a5l A EAQ dFS T s AR UER 1
Hu AS7HA e ATES soTE ETT2Y AY] Wt ke A 25524 Wt
S F AT A Aees dr1Ed 2sae WE e THeE i
o] s elol el Al el 7] Wkl i ArF vmsit & Aol A=
2003578 2017744 &A s wEl ®ST2 WEkE oldstr] fd xS Wset
AuE V=3 Fo A (V]2, EF) BAE o] &t EAstL 1 AQlS ol st

71 Y38l vheksl H3e A =3 B9k}

2. A2 % WU

sTweld A BFFY ArIWstE #5557 f18] 20039 F-E 2017d7EA & A
7t s°¢F MODIS (MODerate resolution Imaging Spectroradiometer)-Aqua®l 8¢ %
Hero 7 FAE FE42(Sea Surface Temperature) A5 S AFE3FA T AMRH A8
NASA Ocean Color Web(http://oceancolor.gsfc.nasa.gov/)ol A Level 3 mapped(3-7Fal A+
T 4 km) @ AAT ARE o]&st] AT Fol Pt ARE FESHS AMESTH

712 (Air Temperature) % %% ¥< A Z(Surface Heat Flux)¥® ECMWF (European
Centre for Medium-Range Weather Forecast, f8 % 7] XA A AlFste= AR+
a5 o]gdle] Aol WrE FE35Fe] ARE-SFY thHhttps://www.ecmwf.int/). 20031
FE 2017370419 7)17F B Ikl g E 0.125° X 0.125°9 ARE 9 ARE 53}
AL, o]F o]&ete] 8 H HH ARE FAtA ALY BT EF A5+ R
GulEALS: (Surface Shortwave Heat Flux, Qs), ¥% ¥ 9<% (Surface Sensible Heat
Flux, Qh), ¥= #<d<(Surface Latent Heat Flux, Qe), %= # 3% A}<(Surface
Longwave Heat Flux, Qb) & 47}« 2 FA o] Jom E&Ho F o7t ¢Folw 7)ol A
oz, ol sglA 72 FdE= AL 9rsth. =¥ 5 Net Heat Flux,
Qnet)> 71H 4714 &9 o= o|Folx o, o] F stAlol 7p & WEE
ety &= FdEo] A sEasle 8% ¥wes IA9eHKim, 1996). sHA FFE &
2 AT T seas B A dolA ddFoR F WHstE YEl e ol &
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AE ddFd FA4S fletd T e A& A9 dAste] e R EHAE H
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2 AAZHA Al A9 242 4 LE 02 pm W A E o] &3t of A
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T FHARE 9T
2) AFHB=S ol &S M= A3 7 B7t
Astsol &8 7hed YV BES FHE7] fste] T AQte Ry AL u
A AES FEletHR e, 16S ribosomal RNA A ES o] g3t 1 F& o
SFATHH 3-4-4). #8¥ AAuA Y AWE F Paracoccus oceanense S795¢
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Strains | Similar species Similarities (%)
S795 Paracoccus oceanense JLT1679(T) 100
S1130 | Paracoccus zeaxanthinifaciens ATCC 21588(T) 100
S1374 | Pseudomonas stutzeri ATCC 17588(T) 99.93
S1376 | Pseudomonas nitritireducens WZBFD3-5A2(T) 99.79
S1377 | Pseudomonas otitidis MCC10330(T) 99.86
CH2 Bacillus subtilis 100

a9 3-4-4. Ax uF fdmdE T 54
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