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Total Size: 3,238.74km’
e Size: 209.99kw’ (6.5%) Teestial and Marine Areas of Gageo, Heuksan, Honado,
Aren Natura Mornument, National Park, National Manne Uido, and Tidal Aat Areas in Bigueum, Dodho Haeu,
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Trans Size: 1,776.61m" (54.8%) : + ] :
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Figure . Visibility from the co-pilot’s scat of a Bell Jot Ranger belicopter (Photo by P.A. Buckley).

Aerial surveys

Predicted densities of gannets in summer

Boat surveys

(2001-2011)

Qarmmasr gannst densy hisss km.?
0000 6T -2

S 8001 - 1,023 [ 3210 - 5.054
T 1024 - 1 606 [ 5955 - 16.402

ey e

(1978-2011)

* XI=: Bradbury et al. 2017
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Paint it black: Efficacy of increased wind turbine rotor

blade visibility to reduce avian fatalities

2 A

=715 H

o0 Gl 2ol 7tAl S

blade)

ZH(

7| (turbine) &

T

- M ADO|O{(motion smear)

Ecology and Evolution, Volume: 10, Issue: 16, Pages: 8927-8935, First

published: 26 July 2020, DOI: (10.1002/ece3.6592)
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1.

2. Deriving effective planning and management strategies for renewable energy through an understanding
of bird habitat conditions in Shinan County

Chapter 1 Overview

( 01 Purpose

Developing renewable energy management strategies for the coexistence and conservation of migratory

bird habitats — Harmony between Nature and Technology

1. Understanding the Status of Bird Habitats in Shinan County
> |dentification of bird species inhabiting Shinan County

>
>
» Analysis of major migration patterns of birds inhabiting Shinan County
>

2. Considerations for Renewable Energy Planning and Management
» Consider appropriate site selection from the planning stage of renewable energy projects
» |dentify considerations during the installation and operation stages of renewable energy systems
» Develop monitoring and management strategies before, during, and after renewable energy operation

Chapter 1 |

> Purpose

> Geographicall@haaete St

> StatustastalBi i aBitai

2025 Mot SHIEMAZXY il FHTAETIE

Identification of key bird species (including legally protected species) and their ecological characteristics
Identification of major habitats(migratory bird stopover sites and colony breeding sites) in Shinan County

Analysis of changes in bird populations and habitats in Shinan County
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Chapter 1 Overview

( 02 Geographical Characteristics of Shinan County
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(© arca.live

Chapter 1 Overview

Shinan County, Jeollanam-do

Aphae-eup / Jido-eup / Jeungdo-myeon / Jae
Jangsan-myeon / Imja-myeon / Bigeum-myeorig

An administrative district composed of 2 eup (&

and 12 myeon (townships).

( 03 Status as a Bird Habitat

N

W’% E

Jﬁg

>

It is recognized as one of

=0 O
2025 Aot IHEMAIEX|L ul SATMATHE]

L} 7EALF]

2025 MO =z HIE A & X X

The Status of Sinan County as a Bird Habitat

Sinan County is geographically located on the southwestern coast of Korea.
Most of its administrative areas consist of islands.

These islands vary in size, environment, and geographical location.

A large number of both inhabited and uninhabited islands are distributed ac
ross diverse environments.

The sea serves as an ecological barrier, creating a unique environment isolat
ed from the mainland.

This ecological isolation provides stable colony habitats for seabirds.

The wide tidal flats surrounding the islands serve as feeding grounds for a v
ariety of bird species.

The area is included among the major survey and management sites designa
ted by central government agencies such as the Ministry of Environment, the

Ministry of Oceans and Fisheries, and the Cultural Heritage Administration.
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( 03 Status as a Bird Habitat
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© Shinan County
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Chapter 2 Current Status of Bird Habitats in Shinan County

c 01 Diversity of Birds in Shinan County

© Current Status of Resident Birds

» Birds are distributed in about 9,600 species worldwide
- Generally, they are considered to number around 10,000 species.
- The total count varies depending on taxonomic views regarding species
and subspecies classification. AL i / TR ‘
» Korea: about 602 species (Ministry of Environment, National Species List of \
Korea, 2024) =5
» Shinan County: about 410 or more species (68.11% of all Korean bird species) . ~
- (National Park Migratory Bird Research Center) Huksando—-Hongdo region: ~ ' L
approximately 260 species annually on average, r .
and around 410 species identified over the past 10 years.

- Ministry of Environment: (Winter Bird Census, Waders and Shorebirds,

National Natural Environment Survey);

Ministry of Oceans and Fisheries: (Seabird and Shorebird Surveys) — about Shinan .
384 species recorded in Shinan County (2022). County,
Jeollanam-
» China: about 1,300 species / Japan: about 650 species / Southeast Asia: about do 9

1,270 species

2025 M2t ZHIE A& X2 XIS

Chapter 2 Current Status of Bird Habitats in Shinan County

c 01 Diversity of Birds in Shinan County

20 _ 14 LW MA 2 BRO| Jhs B
Resident Birds) & || (A, WHIS)| S5

S EM(Summer Visitor)
-Ues AdUs HPIIE S

HEEM(Summer Visitor)
S0I8], I8, 228 S

2 M

;_
[MIgratorv Blrdsl(
e T e o B LtZ1dlAH(Passage Migrant)

e =AM(Vagrant)
- M JISSEFLAMHIZOR)] S)

10
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Chapter 2 Current Status of Bird Habitats in Shinan County

( 01 Diversity of Birds in Shinan County

© 1. Summer Visitor

» A taxonomic group that arrives in Korea from late spring and breeds and raises its young until late autumn before migrating south to i

ts wintering grounds.

» Most belong to the order Passeriformes, along with egrets and seabirds.

Oriolus chinensis
 Winters in southern China, Taiwa

» Breeds in forests and forest edge

»  Cyanoptila cyanomelana
*  Winters in Taiwan,
the Philippines, etc.

* Breeds in forests and valleys

11

Chapter 2 Current Status of Bird Habitats in Shinan County

( 01 Diversity of Birds in Shinan County

© 2. Winter Visitor

» A taxonomic group that arrives in Korea from late autumn, spends the winter here until early spring of the following year, and then mi
grates north to its breeding grounds.

» Wetlands, tidal flats, estuaries, and reclaimed farmlands: most are ducks and geese, along with swans, gulls, and birds of prey.

«  Sibirionetta formosa

, * Breeds in Siberia and
similar regions.

«  Winters in freshwater lakes

and reclaimed lands.

»  Cygnus cygnus

* Breeds in northern Eurasia and
similar regions.

*  Winters in freshwater lakes,

rivers, and estuaries.
12
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Chapter 2 Current Status of Bird Habitats in Shinan County

( 01 Diversity of Birds in Shinan County

© 3. Passage Migrant

Chapter 2 Current Status of Bird Habitats in Shinan County
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» Species that are observed temporarily while using Korea as a stopover site during their spring and autumn migrations.

» Wetlands and tidal flats: mostly sandpipers and plovers / Coastal and island areas: small passerines and birds of prey.

( 02 Current Status of Major Habitats and Breeding Grounds — Characteristics of Seabirds

2 E/0] ASLCH 22017 2 24 20)7| ZRE YR,
WA O1EQ AN, BICHAIH], BICHA|22| & UZLICH

ul FITE A AAHE

2025 Mot M@ EX

» Tringa glareola

*  Breeds in northern Eurasia and
similar regions.

»  Stops over in reclaimed lands,
farmlands, and rivers.

«  Winters in Southeast Asia,

Australia, etc.

Ny »  Emberiza spodocephala

> *  Breeds in northeastern Eurasia
and similar regions.
. - Stops over around freshwater
lakes, riversides, and islands.
-+ Winters in southern China,

Taiwan, and nearby regions3
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{ 02 Current Status of Major Habitats and Breeding Grounds — Characteristics of Seabirds
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{ 02 Current Status of Major Habitats and Breeding Grounds — Seabird Habitats
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( 02 Current Status of Major Habitats and Breeding Grounds — Chilbaldo Island (Bigeum-myeon, Sinan County)

© Hydrobates monorhis
— Approximately 10,000 pairs inhabit the

ISland

B

- Many migratory birds pass through

My ™

during spring and autumn migration
Seasons
- Breedlng of legally Drotected sSpecies

oc._curs mcludmg Svnthlmoramnnus

wumizusume, Falcons, Calidris ptilochemis

Chapter 2 Current Status of Bird Habitats in Shinan County

( 02 Current Status of Major Habitats and Breeding Grounds — Guguldo Island (Heuksan-myeon, Sinan County)

T — . ——

O Hydrobates monorhis
— Approximately 100,000 pairs inhabit the island
-~~~ Many migratory birds pass through during spring and
autumn migration seasons

5 oA et

— Breeding of legally protected species occurs, including:s

Hydrobates monorhis

Svnthliboramphus wumizusume, Falcons, Calidris ptilocnelr:is




oA Slati Sl 1T AN

TAIES

2025 MO zHI@ AN X

Chapter 2 Current Status of Bird Habitats in Shinan County

( 02 Current Status of Major Habitats and Breeding Grounds — Bulmugido Island (Palgum-myeon, Sinan County)

[
F _— S = |

' r‘f-‘ - -‘_'I"J-" - F't‘-r""" rr - - 1"1- > -
= = -

.

© Colony Breeding Sites of Larus crassirostris
— Approximately 2,500 pairs inhabit the island

— Breeding of Legally Protected Species such as

Larus crassirostri

Yellow-billed Egret, Black—faced Spoonbill, and Black-

h F .d F H n | I | I I
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Migratory Birds® Major Flyways of the World

East Asian—Australasian Flyway

Black Sea/Mediterranean Flyway Mississippi Americas
Flywa
= East weps— A | y ’; |
- Atlantic £/ | | = &S0
~e» Flyway g

Atlantic
Americas

Central
Asian
Flyway

Pacific Americas
Flyway

West Pacific

West Asian - East African Flyway Flyway

© EAAFP Secretariat East Asian — Australasian Flyway
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c 01 International and Academic Value

© Chilbaldo + Guguldo Islands (Natural Monuments)

International - Hy drobates monorhis

and

- Global population: approximately 130,000 pairs.

academic
importance - Populations on Chilbaldo and Guguldo Islands account for about 80% of the world's total population.

as a major

- Habitat protection and management are essential for species conservation.
seabird

habitat - A unique species inhabiting the East Asian region. 22
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c 01 International and Academic Value

© Bulmugido Island (Designated Ecologically Important Island)

ihternational - Breeding site for Platalea minor, Ardea intermedia, and Chroicocephalus ridibundus.

i Rcasies i - Colony breeding site for the Larus crassirostris.

importance
as a major - Serves as both a seabird breeding ground and a habitat for legally protected species.

seabird
habitat

23

Chapter 3 Ecological and Conservation Value and Threats

c 01 International and Academic Value

> Geological and Geomorphological Value

- The largest archipelago-type tidal flat in Korea, covering
an area of 1,100.86 km?2.

- Contains all known types of tidal flat sediments in the world,
including mud, sand, mixed flats, sandy beaches, barrier spits,
and salt marshes.

- Features a unique “sand-gravel linear formation“—a rare
sedimentary structure not reported elsewhere in the world.

- Possesses mudflat sediment layers up to 40 meters thick,
among the deepest in the world.

> Biological and Ecological Value

- Home to 144 species of marine algae and 568 species of

macrobenthic organisms, representing one of the highest levels
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of biodiversity globally.
- Supports 90 species of internationally significant wildlife, including 28 species listed on the
IUCN Red List.
- Sustains a population of over 54,000 waterbirds.
» World Heritage Listing: Inscribed on July 26, 2021, during the 44th session of the World
Heritage Committee.
- The nomination and inscription were jointly supported by 14 countries, including Kyrgyzstan,
with 17 countries delivering supportive statements.
- The decision to inscribe was unanimous among all 21 Committee Member States,
accompanied by specific conservation recommendations.

24
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- Supports 2 atory bird sp d on the IUCN Red List e

- Habitat for 5 speqes s of endangered ma;-j‘:“;j nvertebrates. .

- Home to 47 endemlc species, lncludlng the 0r|thy|a sinica, the orﬂy exlstmg species in |ts _
genus worldwide.

> Contribution to the Inte[natlonal Importance of the Yellow Sea and Migratory

Bird Conservation

- The international significance of the Yellow_ _Sea lies in its role as a crucial stopover site for
shorebirds.

- The Shinan Tidal Flats (World Heritage Site) suppor T the 63 shorebird species (74.6%)
that migrate through the Yellow Sea. '

- A high proportion of migratory birds using the East Asnan—Aust asian Flyway (EAAF) rely
on this area.

- Of the 250 waterbird species that use the EAAF, 101 species (40.4%) are supprted by the
Shinan Tidal Flats.

- Among the 33 key species designated by the EAAF, 17 species (51.5%) occur in this régig
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c 02 Threat Factors to Bird Habitats

O Achyranthes bidentata var. japonica

— A perennial herb belonging to the order
Caryophylliales and the family Amaranthaceae.

— Distributed across Korea, Taiwan, Japan, China, and
the Himalayas.

- In Korea, it is found nationwide.

— Grows to a height of 50-100 cm, with achenes
[fruits] that develop upside down.
- Flowers bloom from August to September.
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© Threat to Bird Habitats

» According to international studies, approximately 2.4 billion birds are killed each year by cats.
- Estimated causes of bird deaths: Cats (2.4 billion) > Window collisions (600 million) > Roadkill
(200 million) > Wind turbines (500,000)

(Annual Review of Ecology, Evolution and Systematic, 2015)
» |In Korea, a study conducted on Hongdo Island, Shinan County, Jeollanam-do, found that feral

cat predation (21.9%) was the second most common cause of bird mortality (Bing Ki-chang, 2012).
Another study on Marado Island, Jeju Special Self-Governing Province, revealed that cat predation
also affected legally protected species, including endangered and natural monument species (Choi

Chang-yong, 2019).
- Major causes of bird mortality: Collisions with artificial structures (34.8%) > Feral cat predation

(21.9%)
> It Is reported that more than 50 million birds of over 250 species migrate to or inhabit marine are

as annually (EAAFP, 2023).
» However, in Korea, no comprehensive studies have yet been conducted on bird collisions within

wind power complexes, and reliable data remain lacking.
» In addition, scientific data addressing the impacts of habitat destruction, fragmentation, and

climate change are also insufficient at present.
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Offshore Wind Co-Growth Framework
» South Korea, Japan, Australia, and the Philippines are now taking active steps toward developing their

offshore wind industries, viewing offshore wind energy as a core component of their economic and in

dustrial growth strategies.
» Accordingly, the Global Wind Energy Council (GWEC) considers that these countries have significagt

potential to influence the global offshore wind industry and its supply chains.
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