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Freshwater input as multiple stressors
on coastal ecosystems under a changing ocean:
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Global water issues | Kwater

« water security threat

(Vorosmarty et al., 2010)

Incident human water
security threat

Incident biodiversity
threat
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Water security demands integrated approach
for water and related all sectors (UNEP)
~. Water Management Plan
)’ m o) (Korea) o
Freshwater as a mediator :
How Human Dimension affect
land-to-ocean ecological connectivity
Hypothesis
Water Management efforts
could play as multiple stressors
on eeastal' ecosystem in vartous Ways
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Precipitation in Korea K water

nual rainfall (mm)
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Global ’
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IRamfall variation

2/3 of annual rainfall : June ~ September.




‘Topography of rivers in Korea K Saic

260

River-regime coefficient
: Max. / Min. discharge
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65% of the country's land is mountainous
River slopes are steep

Rainfall flows fast with wide fluctuations of flow
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. Objectives & Methods K Water
= f

Under human efforts for water management

® To examine freshwater input into coastal ecosystem

® To describe several types of freshwater discharge
affecting coastal ecosystems

For downstream environment from water mgnt.
facilities such as dams, channels, etc..

® field monitoring

® numerical modeling

Our on-going research will
examine ecosystem effects.
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K water

Cases : 3 different bays

/) Nakhon'Ratch
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Suncheon Bay

Sacheon Bay

S

Bangkok Bay

(Korea) (Korea) (Thailand)
Water Mgnt. | Dam Dam Channel
Status Operating Operating Planned
Discharge Year-round Rainy season Rainy season
y Type Direct, Low temp. | Direct Detoured
% Geography Small Medium Large
¥ Monitoring o) o) X
Modeling roc) 0 0 0
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Cases 1 : Suncheon Bay | Kwater

T e Dam : “Juam”
Juam Dam (Sub) [ B PR 58 Double Dam (Main & Sub) system
| ' e i ey Subsurface water from Main to Sub
Discharge from Sub into Suncheon Bay

¥V Obs. §/ cal

JuamDam (Sub) V Check point
V¥ Obs. 3 Cal.
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modeling area(2014)
@ Data-logging (2013)

QO Data-logging (2014)
@ Data-logging (ocean)

Modeling area(2013)
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6 Manual measuring
‘ Data logger
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Cases 1 : Suncheon — Results & Discussion & L

Water Temperature of Reservoirs —Juam(Main) deep

—Juam(Sub) deep
—SST
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Time(yyyy-mm)
Salinity

Temperature effects :
“Warm” water discharge

- mid-Oct. to mid-Feb
“Cold” water discharge

- the other period

Ecosystem effects:

Under on-going research

Possibly, local impacts on overwinte
ring history of organisms.
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K water

Cases 2 : Sacheon - Monitoring

it

Dam : “Namgan”™
Single Dam system; Direct discharge into Bay during only rainy season

N —Temp —PSU PSU + Conductibity

—Turbidity Tidal + Turbidity
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Discharge(CMS)

Cases 2 : Sacheon — Results & Discussion
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WHESHN 2S(07.08.01~09.12)..

Seomjin River
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Yoesu Peninsula

- Namhaedo

. Yoesuport . ‘ -
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Salinity effects :
Temporary but large area affected
- only rainy season

Ecosystem effects:

Only short-term effects : not serious
Possibly, long-term & off-shore effects



Cases 3 : Bangkok e

Channel : Planning for construction (since 2014)
under Thailand water mgnt. plan against flood
(K-water, Switzerland, and Chinese companies)

IASUTDD

The Construction of Flood Diversion Channel



Cases 3 : Bangkok K Water
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' Current status of water resources — Flood
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| Floods n Théiiaﬁ killed 815 people and affected 13.6 million people
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Cases 3 : Bangkok - Planning [ Kk Water

Flooding will be avoided by detouring primary waterway

IASUTDD

The Construction of Flood Diversion Channel



Cases 3 : Bangkok - Construction | K Water
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aterways will be detoured by newly constructed channels

| sakaelaangRiver,

\ | Sakaekrang
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Ecosystem effects:
Research will be soon initiated
Possibly, wide and long-term effects
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Changing Ocean : Oceanic | Kwater

|

Temp. __YVlnter Summer1

.
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SST hindcasted

& projected by ROMS P
for 2000 and 2030 '
(Jung et al., 2014, in press)

Warmer
Winter & Summer ???




'Changing Ocean : Coastal (summer)

K water
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Cho et al.,
unpublished



Synthesis & Conclusion | Kwater

Climate forcing Human dimension Climate forcing
(e.g. precipitation) (e.g. pollution, construction, recreation) (e.g. warming)
Freshwater Estuarine Coastal
ecosystem Ecosystem Ecosystem
Forest, Lake, River Estuary, Waterway Marine forest
Land Ecological Connectivity Ocean
Water Resources Management (Human effect) vEstuarine
Dam, Fishway Estuary dike Port, Reef v Coastal

Structure, Function, and Process

Precipitation ‘SEle .

, “Freshwater” will be affected by
¢ human efforts to manage water resources

The impacts on land-to-ocean ecological
eonneeﬂvtty could be given to

mitigation or enfomement effects.
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http://www.wetland.go.kr/home/data/data05001v.jsp?sno=102&sch_gallery_cls_cd1=&sch_gallery_cls_cd2=&sch_key=&search_keyword=&page_count=218
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