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Dunlin Calidris alpina, Songdo Tidal Flat (April 25, 2018), Photo (©) Jae-Sang Hong

oastal Landscapes of the Korean Tidal Flats
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“You have a great treasure here. The tidal flats here show how river, field, sea and island

ecology can be connected together. In addition, it is one of the most beautiful places on earth

where tidal flats and human beings live harmoniously together. You are blessed to be here”
(Harald Marencic, Common Wadden Sea Secretariat, 2010)
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v Ecosystem services are defined as “the benefits provided
by ecosystems to humans”.

v" Many key ecosystem services provided by biodiversity,
such as nutrient cycling, carbon sequestration, pest regulation
and pollination, sustain agricultural productivity.

Start point for ECOSYSTEM SERVICES
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Life on Earth - Biodiversity

ﬁ‘ MILLENNIUM ECOSYSTEM ASSESSMENT

(MEA 2005)

Millennium Ecosystem Assessment (2005):
*International Collaborative Research of WRI, UNDP and WB
eInitiated by CBD, CCD and RAMSAR

*180 countries have been adopted
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ECOSYSTEMS
AND HUMAN
WELL-BEING

1. Fisheries Operations ()

2. Chemical Pollution and Eutrophication (2 &)
3. Alteration of Physical Habitat (A] Al x] m}2])

4. Invasions of Exotic Species (2]21&2] 2 <})

5. Global Climate Change (X] 3 7]3.2] w3}

PECiopy BAL YR ET

i

1. Marine Protected Areas (s ¢H. 5 +9%)
2. Bioregional Management (R32X] & 2])

3. International Agreements (=4 & 2F)
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I Figure 4.3. MAIN Direct DriveRrs oF CHANGE IN BIODIVERSITY AND EcosysTEMS (CWG)

The cell color indicates impact of each driver on biodiversity in each type of ecosystem over the past 50-100 years. High mvactmemslhatwe(me
last century the particular driver has significantly altered biodwersity in that biome; low impact indicates that it has had itle influence on biodiversy in
the biome. The amows indicate the trend in the driver. Horizontal arows indicate a continuation of the current level of impact; diagonal and vertical arrows
indicate progressively increasing trends in impact. Thus for example, # an ecosystem had experienced a very high impact of a particular driver in the
past century (such as the impact of invasive species on islands), a horizontal arow indicates that this very high impact i likely to cotinue. This Figure
is based on expert opinion consistent with and based on the analysis of drivers of change in the various chapters of the assessment report of the MA
Condition and Trends Working Group. The Figure presents global impacts and trends that may be different from those in specific regions.
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“Biodiversity protection and fisheries management must be overseen by the same bodies.”
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1. Hydrology

water
level,

flow, — 1
frequency,
etc.

modifies and determines I

2. Physiochemical which modifies
environment

sediments, soil chemistry, water

I B
chemistry, etc. |

which, in turn,
modify the
physiochemistry
and
hydrology

3. Biota

vegetation, animals, ,
and microbes

direct effect
— _) biotic feedback

Figure 5-1 Conceptual diagram illustrating the effects of hydrology on wetland function and the
biotic feedbacks that affect wetland hydrology. Pathways A and B are feedbacks to the hydrology
and physicochemistry of the wetland.




Why is biodiversity important for ecosystem services?

Biodiversity boosts ecosystem productivity where each species, no matter how
small, has an important role to play. ... Greater species diversity ensures natural
sustainability for all forms of life. Healthy ecosystems can better withstand and

recover from a variety of disasters.

Redundancy
Linear

Idiosyncratic

Ecosystem
Function

Ecosystem functioning

Biodiversity Species richness

EUTROPHICATION .

 High diversity * Low diversity

 High structural complexity * Low structural complexity
* High fish production * Low fish production

* High water clarity * Low water clarity

* High sediment stability * Low sediment stability

* High resilience * Low resilience

induced impacts on a tropical seagrass system, their common influences on
biodiversity and habitat structure, and some of their consequences for ecosystem functioning
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Healthy Fisheries

FUNCTION

1) High Biological Productivity
2) Birds and other Wildlife

Support for Coastal Ecosystem

From The Times (April 2, 2007)
The flight of the godwit
World record 6,000 miles in seven
days
— without stopping




A M Ell Al (Pelagic Ecosystem)

X Al ‘4 EHl A| (Benthic Ecosystem)
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Red Knot .
New Siberian\. Breeding Areas

ooy LS Bar-tailed Godwit The flight of the godwit
g delta World record 6,000 miles in seven days

s \
chuko'skl_Pen. _ without Stopping

From The Times (April 2, 2007)
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25153 £ 9 Bar-tailed godwit (Limosa lapponica)

—° . March 17 in New Zealand
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g Areas 10,205km? (‘82 56km/h) nonstop
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Table 1 | Flyway-level population trend estimates and 95%
CRI for ten EAAF migratory shorebird taxa and their reliance
on Yellow Sea tidal mudflats.

?1712] sl 24E

Table 1. Tidal flat area and rates of change by country, 1950s-2000s

Estimated area of tidal flat Continuous rate of change
o I9505%lc‘;';gge 1950s— 1950 %;;s’) 1950:
1950s 1980  2000s [1980s 2000s 2000s [980s 2000s 2000s Taxon Yellow Trend (95% CRI)
China 539794 267751 161066 -504 -398 -702 -27 -18 -22 sea
North Korea 231813 99333 107765 -57.1 85 -535 —49 03 -6 reliance
South Korea 350331 177729 120472 -493 -322 656 -24 -16 -20 — - =
lowses 112193 S44812 389305 514 980 <53 30 12 20 menzbieri bar-tailed godwit* 1.00 —0.061 (—0.087, — 0.037)
. : - - - — - . Far eastern curlew* 0.95 —0.058 (- 0.070, —0.046)
Notes: Area estimates should be considered minima for the Yellow Sea, because 12.1% of the coastline could not be .
mapped owing to the presence of cloud or ice cover in satellite imagery obtained at suitable tide heights (Figure 1). Curlew sandplper 0.90 —0.075 (— 0.095, — 0.055)
L . Great knot* 0.90 —0.051 (— 0.075, — 0.025
***Historical maps suggests that up to 65% of tidal flats were R;Zaknc:‘to 09 | -0 044(( _o 066' _o 022))
lost over the past five decades (Murray et al., 2014) Tesser sand plover 0.70 ~0.060 (— 0_102" ~0.020)
baueri bar-tailed godwit* 0.50 —0.014 (- 0.022, - 0.006)
SERE S ERWE | Terek sandpipgr 0.40 —0.023 (-0.067, 0.020)
] Red-necked stint* 0.35 —0.016 (—0.031, 0.000)
AlRIEA So0] BUEH S o7& WEshe 1059 Grey-tailed tattler* 0.03 0.011 (—0.021, 0.041)
£ Q2nASe] /jA 2 EAE RS B4R A A2 1009

CRI, credible interval; EAAF, East Asian-Australasian Flyway. Yellow Sea reliance is the
proportion of the EAAF population that stages in the Yellow Sea during northbound and
southbound migration combined. Population trend estimates are posterior means of slope
parameter f from equation (4). An asterisk denotes taxa endemic to the EAAF. Boldface
estimates indicate credibly declining taxa.
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q Hypothetical Tidal Flat
Zoning Strategy

Key:
| INo Access Conservation Zone,

IT No Take Zone,
TIT Conditional Use Zone,
IV Conditional Development Zone

e
A
"
L]
L]

[J Urban Area Tidal flat
@ Parks || Subtidal Area
| . Unpopulated Island = = Main Shipping Channel

s Hypothetical Tidal Flat
Zoning Strategy

Key:

I No Access Conservation Zone,

II No Take Zone,

III Conditional Use Zone,

IV Conditional Development Zone

[[] Urban Area Tidal flat
[ Parks " | Subtidal Area
. Unpopulated Island = = Main Shipping Channel
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So-Hyuk Woo?*, Jae-Won Yoo?, Jae-Sang Hong?,

!Department of Ocean Sciences, Inha University
2Korea Institute of Coastal Ecology Inc

Table 2. Estimated value, in Korean Won, of the 1985 harvest of marine specics in the
inity of the line of transect, Inchon tidal flat. — Data provided by the Chokchon Fishing Physical zonation
Village Society, which manages the fishery cooperativi Wavy bodded middie flat

Tabelle 2. Wert (in korcanischen Won) der Ertrige an eflbaren Meeresorganismen im

Bercich des Wattenprofils von Chokchon im Jahre 1985; Inchon, Korea Bourbated

~"inor Tt Ripple-aminated outer flat
Zonation of Benthos on a Macrotidal Flat,
Inchon, Korea Species Cooperative sales Noncooperative sales
5 .

Elevation (m)

~———santy roge——

) Hollusca
With 12 Tey les, and 4 Plates.
Mactra veneriformis 791,301
ROBER F . . & . Cyclina sinensis 75,408
Rowerr W. Frey & Jar-$axe Hone & Jawss D. Howaro Moatels petentalis Hao
& Byone-Kwon Park & Sanc-Joon Hax. Buspira fortunet .
Neverita didyma +
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Crustacea
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iscellaneous shrimp
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Cumlative percent

Fish Stations
Acanthogobius hasta
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Biotic zones
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-~ Brachyuran zone — Molothurian zone
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Stockholm Resilience Centre’s . .
SDGs “wedding cake” East Asian—Australasian Flyway

The environmental SDGs are considered foundational to all other goals. Mgratozy waterbirds are dep cndent
on a network of wetlands
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Terms of Reference for the Working Group for the Conzervation of the Yellow/West Sea intertidel and associated coastal Wetlands

Terms of Reference for the Working Group for the Conservation of the
Yellow/West Sea Intertidal and A iated Coastal Wetland.

1.Background:
The Yellow/West Sea of intertidal i habitats and the biodiversity that depends on
them, encompassed by the Republic of Korea (RoK), People's Republic of China (PRC), and the Democratic People’s
Republic of Korea (DPRK), is among the ecological wonders of the world. It represents the largest area of intertidal
flats on the planet. It provides an important number of vital ecosystem services including fisheries, tourism,
disaster risk reduction, blue carbon storage and climate change il which pin socio-
economic development. It enables an ecosystem base for the regional economy and human well-being of the most
populated coastal area in the world, with an estimated population of more than 200 million people at a density

>500 le/km”). Fur , this Sea provides a major contribution to the global
natural heritage as well as that of the three Yellow/West Sea nations. It is the most important staging area for
migratory waterbirds in the greatest of all flyways, the East Asian-Australasian Flyway (EAAF) with millions of
waterbirds using these wetlands. It also provides an important breedmg area for regionally restricted waterbird

species, as well as a breeding area for of of
These Yellow/West Sea intertidal and i coastal are critically by 2 wide range of
pressures, resulting in their and i ially through unpr rates of

around 66% of intertidal wetlands in the Yellow/West Sea have been lost in the past 50 years. Consequently,
fisheries and other coastal natural resources dependent livelihoods are at risk and populations of a number of
migratory bird species have recently declined by 18-20% per year with the population of Spoon-billed Sandpiper
declining even more sharply, at up to 26% per year.

Conserving and restoring the 7 Sea i i and i coastal and

their i is vital not only for the citizens of the three Yellow/West Sea nations and
their future generations, but also for all nations along the EAAF from Russia and the United States in the north,
Bangladesh in the west, to Australia and New Zealand in the south.

Considering the transboundary nature of the Yellow/West Sea, the interrelation between coastal and intertidal
areas and species (e.g. birds, fish and shellfish) and the il of coastal i in the
three countries, successful management and conservation are reliant on an i and coordi i ~ .
among the countries.

This need for regional cooperation was emphasized in the Outcome document adopted by the participants of the

IUCN Yellow Sea regional workshop held in Beijing in August 2016. This highli the need to g

international collaboration and Initiate the developmem of a joint, multi-sectoral transboundary cooperation

mechanism to enhance the c ion and of the i idal wetlands and

habitats of the i/ Sea”. This prop: i was i during a side

event at the IUCN World Conservatlon Congress in September 2015 in Hawaii, USA and during the International
on the Cot ion and of in the Yellow/West Sea, held in

Yancheng, China in December 2017.

In Yancheng, participants from the three countries agreed to participate in a joint working group for the
conservation and for the il i and i coastal of the Yellow/West Sea,
facilitated under the umbrella of the i Union for Col ion of Nature (IUCN), the East Asian -
Australasian Flyway Partnership (EAAFP) and the Ramsar Regional Center — East Asia (RRC-EA).
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Criteria

o|E A= u

Situation in 1990-94
(Designation)

el AB

(Ramsar Site Strategy and Management Plan )
720119 7178

Situation in 2005-10
(Current)

Criterion 2: A wetland
should be considered
internationally important
if it supports vulnerable,
endangered, or critically
endangered species or
threatened ecological
communities.

Itheld 13 globally
threatened species.

It held 35 globally
threatened species.

Criterion 3: A wetland
should be considered
internationally important
if it supports populations
of plant and/or animal
species important for
maintaining the
biological diversity of a
particular biogeographic
region.

Itis the type locality of
13 endemic species of
invertebrate, including
one crab species
Perisesarma maipoensis
which could be found no
where else in the world.

Situation remains
unchanged.

Criterion 5: A wetland
should be considered
internationally important
if it regularly supports
20,000 or more
waterbirds.

Criterion 6: A wetland
should be considered
internationally important
if it regularly supports
1% of the individuals in
a population of one
species or subspecies of
waterbird.

It supported an average
0f 48,500 waterbirds in
Deep Bay.

There were 6 species in
the site having more than
1% of threshold
population of Eastern
Asia.

A= WWF HK, 2({)18

It supported an average
of 81,830waterbirds in
Deep Bay.

It held 19% of the global
population of black-
faced spoonbill, 3% of
Nordmann's
Greenshank, and 3% of
Eurasian Curlew. There
are 17 species in the site
having more than 1% of
threshold population of
Eastern Asia.

ulo] ik
&

MAI PO NATURE RESERVE
HABITAT MANAGEMENT, MONITORING
AND RESEARCH PLAN 2013-2018
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October 2013

WWF Hong Kong
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Tei: [852] 2526 1011
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1. X172 (Description)
2. 7} (Evaluation)

H (Objectives)
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#H & (Action plan) >

Zt&: Chatterjee et al., 2008 Z=: A Aol g, 2019
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1970 ACH S = 2HEH ZIHXH =

https://blog.naver.com/PostView.nhn?blogld=0985kyk&logNo=221381429279&categoryNo

=118&parentCategoryNo=0&viewDate=&currentPage="18&postListTopCurrentPage=18&from
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SONGDO TIDAL FLAT

Songdo Tidal Flat. 10/07/2014; Incheon; 611 ha;
37°24'26"N 126°35'58°E. Coastal Wetland Protected
Area. The Site includes two sections of a larger area of
tidal mud flat along the coast of Incheon Metropolitan
City, which has a complicated coastiine with about 170
large and small islands. It is an important feeding and
roosting ground for threatened waterbirds such as
endangered black-face spoonbill (Platalea minor) as
wiell as the vulnerable far eastern curlew (Numenius
madagascariensis), great knot (Calidris tenuirostris)
and Saunders’s gull (Larus saundersi). It also regularly
supports 1% of the population of the Eurasian curlew
Numenius arquata as well as of the far eastern curlew.
Traditionally, the Site has been used by fishermen and
clam collectors, who fish with their bare hands. Major
species collected are the surf clam (Mactra
veneriformis). corb shell (Cvclina sinensis) and Manila
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Existing sister site arrangements and other collaborative activities involving Network sites in the EAAF

10. Incheon Songdo Tidal Flat = Mai po Inner Deep Bay
On 27th November 2019, Incheon Metropolitan City, Republic of Korea and Hong Kong Special Administrative Region, People's Republic of China signed a Memorandum of

Understanding between Incheon Songdo Tidal Flat and Mai po Inner Deep Bay. Both are Network sites of EAAFP. This will help to enhance knowledge and information sharing on
habitat management and shared migratory species. In particular, they will collaborate in youth environmental education programme such as youth forum for Black-faced Spoonbill.

Major focus: Black-faced Spoonbill, Shorebird
Activities:

aterbirds link Incheon and Hong Kong to become Fly, ster sites (Nov 2019)

Migratory

Incheon-Hong Kong International East Asian - Australasian Flyway Black-faced Spoonbill Conservation Cooperation Forum (Dec 2020)

Between Incheon Songdo Tidal Flat - Hong Kong Mai Po Inner Deep Bay

for the establishment of EAAFP Sister Sites Arrangement
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THHoz2 Zast X XIE5H| /Tt 7|2 (FAESA])
Criteria for the designation of Wetlands of International Importance
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| [ HIGH-RISE RESIDENTIAL

| [ Mio-RSE RESDENTIAL

/ | LOW-RISE RESIDENTIAL

/ [ MIXED-USE - RETAL, OFFICE, RESIDENTIAL
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SONGDO BABC LAND.

(GOLF SCHEME, 04/10-6

TOTAL SITE AREAL 20,260 SQM

BUILONG S .

USE RESIDENTIAL: 841,401 SOM
D-RISE RESIDENTIAL: 647,906 SOM
LOW-RISE RESIDENTIAL: 310,482 SQM
HOTEL & ENTERTAINMENT: 84,031 SQM

" MIXED-USE: 488,227 SOM

CULTURE & EDUCATION: £2.236 SQM
OFFICE: 50,508 SQM %
SUBTOTAL BUILDING SITE AREA: 2.521,938 SOM

/
/

TOWER SITE AREA: 175,207 SOM

GOLF COURSE: 607,772 SOM

PARK & OPEN SPACE: 635,178 SOM

WATER AREA: 1 ,&m saM
|
ROAD: 820,372 SQM
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