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Abstract : The barren ground phenomenon in Korea began to occur and spread in the southern coast region
and in Jeju Island in the 1980s, and since the 1990s, the damage has become serious in the east coast region as
well. Korea has enacted the fisheries resource management act to manage such barren ground through the
installation of sea forests among projects for the creation of fishery resources. Until now, projects related to
the identification of the cause of barren ground have focused on the density of crustose coralline algae, sea
urchins and seaweed, so the original cause of barren ground has not yet been identified. In order to manage
barren ground, it is necessary to identify the cause of barren ground. To identify these causes, it is necessary
to comprehensively consider i) studies on spatial characteristics such as rock mass distribution, slope and water
depth, ii) studies on ecological and oceanographic characteristics such as water temperature, salinity, El Nifio,
and typhoons etc, iii) studies on organisms such as crustose coralline algae, macroalgae, and sea urchins, and
iv) studies on coastal use such as living and industrial sewage inflow. Next, as with regard to legislative policy
proposals , it is necessary to prepare self-management measures by the government, local governments, and
fishermen as well as address management problems related to the use of sea forests by fishermen after their
creation . In addition, when creating a sea forest, a management model for each resource management plan is
required, and evaluation indicators and indexes that can diagnose the cause of barren ground and guidelines
for barren ground measures should be developed.
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Table 1. Comparison of CO, absorption capacity of seaweed

. . Temperate Macroalgae Marine
Division Rainforest .
deciduous trees  Sargassum Kelp Rhubarb phytoplankton
CO, absorption capacity 55 5 9 1,200 4,100 4,800 2,000-3,000 2,000

(gC/mz-yr)

Source: FIRA (2019)



Ecological, policy proposals on barren ground management in Korea

—_
3
(V)

SR LA A A2 FAF WAYof gigt M|
AN (GHEEAER g 2016; %
HEA Q10 thsliA= g dkA] Zskal ik olofl ARz}

sofo] vk s 24T Ao Sushs 47 2
TERO} e 2AERE AAS ] HERE Hshs
ARl 7o) AETS galel WEaL gc.

B Aol Ao HdS At A A
o) ubal glolow teolE|T Qs AR Almic). 7
g pejol RS vl QRS FHOR T 7o)
ARiet 3] @A) -elutete] el @S AlnEck iy
ufom SaluetolA HE 7| virks 2ol 4]
52| AAG 2 ALE HUYA oo =S WA ¢
Qo] mE TEAQl tlgueton AeE B gaLow
Treele AXskazt ahe.

D

)

[

2. A5 AE T 49

xS A

Aol gt gol= dAf HH o= PEsA =]
o] QA itk oyl Sk EE]H AR 2A1 A6
vtk theh Ao E “H(HSFdA) To= si2F
7 AFRPAY AR 2171 Q= alloll AMYERAl &
A 9 oJMAT S Iste] BT 5 AR ANE
olalate] B W sk AAarRE Aolstal glovt A
30| FRIAIE AoletA] kit Q. T1Eu droflA] A
g3t vie} o] sfjfaibRof 2050 TG 2EA]
= “Asg(aehAbsh o] 7id-S A9 AREX| oA 5
ZF7F ARFA AL o] S0 2 Hsks dA o R A9
B3 QYU AR 2021).

SRt g oA AsSS 7| $RISE SO
ANt A o] Y sRFIE ARER] AL A A E 2
2 A= o] AEFe] SR FhAshs vlohAbts) @A
o & AoJatar rH AR T T 2023). 3,
FAAFAE T 20201 Ao A= “AmSolgt oheket
HRloll oJ3) dfjxF7rt g, AEstar @ 717t F3k &
Ao R SxF7L WA AAlS §1A] Hetal, oy Az

Au

3

Table 2. Reason of Barren ground
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Ecological reasons

Atrtificial reasons

* Changes of non-living environment
- physical conditions (Temperature, Salinity, wave etc.)

- Temporary changes of environment (Tsunami, volcanic eruption, fresh

water shock from flood)
* Biological effect
- Effect of grazing by herbivores

* Over harvest

Turbidity increase by seawater pollution
» Effect of suspended solid

* Pollutants from land
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Ut Ass A2 1980 RE it Al
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4 2022). 2019\ St=mpibAbdE o] A& Aol 9
ShH ZAMAF WA F 39179214 ha 5 33.6%%1 19+
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Table 3. Status of barren ground by sea area (2019)

I FBlieh o & Amgo] Azt S Bl ik
I vtk AR 9AQke] M-S W o] hAsial
1=t 20154 15,035.7 ha, 201841 13,829.6 ha, 2019
12,728.5 ha= 20154 tjju] 20194W A= WAL 2,307
ha 7251t A=e 7hA8-0 25 7.8%, Ul 6.7%,
AF 133%2 AFa] Fago] AlY & Foeg

EFTH AR L3 2019).

Axg BAG F4 FA ¢ 2R

Selubet s TEARE AR of) whet
Al E|AL gt TAbb ey Aldl 2 AR =
A 9IE A S0 SR “vbthk AAARE F=X5)H
L& hL Qlr of7|A] wWohs At RAgARd ol &
& DelEolz AXARY, iHeE AAAMY, idiHichs
AR, VFAREAE BRAR, v)sidEd 71, vi)
A3 SAMEE ARPY 24AFY, Vi1 grell ARk
235 flste] Fagh Ao RA] sfFAREA o] A
Sk AR WRteH AR A4l AlR.

Hithe AAAYGS A, SrpAbab g (o]
s, csEolgt gith), AR EA|(o]s), AR = jh
thell oJaff g3t sjdAtie 712 A S-S =15k
S, ARl AlgstaL AR F=x1e A AskaL A
A 7+ A5 AR ST 71 E2A g whet Al
FAIYA S skal Al vivkeS 245k 11 2t
£ 2APh AR A o Abgte & A Qg Tela 2R}
Al ol FoAE HHsto] SRAE FHshH, AR
A =5 9 AIPEA A vtk T ALS XA sto]
AL TAul A= Fxskar o] T 471491
PRAAE F538t0] vtk 24Tl FEo8 o
gtk A A= vtk 24930 3ApdE HE 2ASE
TA, sl 24 9 HUHY 5 24T AR
Aoz AYSEE sl JriFHEARFAE T 2015).

Axe DAY 2A8F

Souehs g TS 99 Mg Yol P
gk Adah S g at AT AJQloR o] 24
sl e olrk. 941 g st} welslo] syt
R Ak @Ae] A5y W e nhash] St

Status East Sea Sourth Sea Jeju West Sea (2010) Sum
Area of investigated rock mass (ha) 13,425.1 8,814.5 15,323.8 358.0 37,921.4
Normal area (ha) 6,942.3 7,704.7 10,220.9 325.0 25,192.9
Barren ground area (ha) 6,482.8 1,109.8 5,102.9 33.0 12,728.5
ratio (%) 48.3 12.6 333 9.2 33.6
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QS AR HE Qlef o] ARl A Bl Rl 240
ShoA Qlow e, Jall, AlEsi oM s E4

[e)
= L
G DRACKEIUALT 2022),

SfopAtRE g TElS 98] 20009 1009] &
=0, 77)40] 121 hao] vl 24T AL AlFtoR
13171 3,4439] 91 =9 2117} 40] 216,644 hao] Hlc}

s

=S 2SIt (Table 4)(https://www.aflnews.co.kr).

Table 4. Results and plans of the marine forest creation project (Unit: ha, KRW 1 billion)

Division Formation performance Plan
‘09 10 ‘11 12 ‘13 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 20 ‘21 Total 2022
Number of 10 11 10 9 19 21 24 18 20 24 21 17 2011 17
points
?;Sl 121 250 715 860 1,388 2,575 3,236 3,064 3,043 3,108 3,130 2,768 2,386 26,644 2,536
Business
expenses 10.0 15.0 13.0 159 183 327 357 347 352 352 352 334 300 3443 312
(billion won)
Source: Agricultural and Livestock Newspaper (http://www.aflnews.co.kr)
Table 5. Establishment of marine forests by East, West, South and Jeju sea areas (2009-2019)
East Sea West Sea South Sea Jeju Total
Region (Location) 2 2 2 1 7
2009
Area (ha) 75 1 25 20 121
Region (Location) 2 2 4 2 10
2010 Area (ha) 60 10.2 130 50 250.2
Region (Location) 4 3 2 2 11
201 Area (ha) 282 15 106 312 715
2012 Region (Location) 4 2 2 2 10
Area (ha) 416 70 112 262 860
2013 Region (Location) 4 1 2 2 9
Area (ha) 491 101 300 496 1,388
Region (Location) 7 2 5 5 19
2014 Area (ha) 725 200 529 1,120.6 2,574.6
2015 Region (Location) 8 4 5 4 21
Area (ha) 1,126 350 672 1,086 3,236
2016 Region (Location) 15 1 3 5 24
Area (ha) 1,634 50 294 1,086 3,064
2017 Region (Location) 7 2 4 5 18
Area (ha) 1,050 165 640 1,188.2 3,043.2
5018 Region (Location) 9 1 4 6 20
Area (ha) 1,360 10 640 1,097.6 3,107.6
2019 Region (Location) 7 8 3 6 24
Area (ha) 1,081.91 599.15 480 969.07 3,130.13
Total Region (Location) 69 28 36 40 173
Area (ha) 8,300.91 1,571.35 3.928 7,689.47 21,489.73
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2009'0f1 A 20198704 5 Al Al s Hitke =
g2 B B37F 8,300 ha' 71 EQkIL A 7,689
ha, el} 3,928 ha, A3} 1,571 hao] virzo] 212 2%
At} Zh=-5 %] dfH|(Table 3) Witk /8 %|(Table 5)
& i 201495 vithe WA} bl gol 59

= A= & Atk woll e e ssfsidat Al
Aol A g WAARE(E3N(48%), AIF33%))0] *fo]
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S 2 UETh 1 olfz 2014 0] AlFEsf ol F
sejiint o g vtk 243 Zlo] eleld 20109
o ATl e T Te] FFO sE{IL A
s =7RRE AR 27 A7) o Sl %
Adfar fd Gl oslf vtk HE wol 243
Zolehal ST A g 2022).

St g e vtk 0= QIR ARjAl 17
3 AE Bt Qlok AMEAI A Aee
20161 2712014 2017\ 2.729, 2018 2.757, 2019
2.812, 2020 2.922 5 AF=AIE Holal ity AEjA <
A Ag= xRt AMEE Aed o A
T Wk Ao T uidith E3b vk 2o
Ao dagE oMt Ass g 20164
9.828%01 4 2017 10.406%, 20184 11.355%, 2019
15.146%, 20201 19.616% 5 il A=3 Qck EEo]
Hithe 248 91el] 2009-20199 7t AHE] 2,8099] ¢
TR, A9 =7 Ao R 5,005 9 7Hge] Ak
Hrgols 71Egon 2,2589] Y] R FE, 5224
Bo dalE AErhe Ao dsitdEd 59
Argolei(sf ikt 2022).
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Table 6. Barren ground diagnosis and criterion
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Status Criteria Deepening/sustaining factors
+ Seaweed intake of foraging animals: 30 g/m*/day
Ist period * 40-60% coverage of uncut » Amount of animals for breakfast (sea urchin): 5-12 animals/m’
P lime algae * Seaweed
(early) &
Y * Seaweed coverage 60-80% - Reduction of large brown algae and perennial seaweed
- Increase in small red algae
+ Seaweed intake of forage animals: 40-60 g/m*day
2nd period * 60-80% coverage of uncut ¢ mount of animals for breakfast (sea urchin): 10-20 animals/m’
pe lime algae * Seaweed
(ongoing) &
gomsg * Algae coverage 20-40% - Signs of disappearance of large brown algae
- Small perennial red algae habitat
+ Seaweed intake of forage animals: 70 g/m?%day
. ) . . 2
3 period + More than 80% of uncut lime g::g;?d of animals for breakfast (sea urchin): 20 animals/m
(intensification) algae coverage - Loss of large brown algae

* Less than 20% algae coverage

- Small perennial red algae habitat

% Excluding commercial resource use factor

Source: FIRA (2016); Investigation of causes of whitening and establishment of countermeasures
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