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GEf A &E|2F 2|ArEE TS

2017.07.12. B2 FHIM
O|L} &, ESP Asia Regional Office

http://es-partnership.org/asia-office

Ecosystem Services Partnership Asia RO

» '16.05.30-06.03 ESPO}A|O}=35| 7| 7F <O} A| Ot AR 4> 2 €19
» 16.09.23 27| E-ESP YR, SHLE-ESPYDLHL

> BE:YEBE(NL, 85743 2,5000] B
Aoxg Sgde| 2dEdn M5 e A My A, WE0YY XE7SEERE S

~ T8 EE(2017):Science, Policy, Practice
* F7|=DMZYUE HEH A H| AT H SEE T EHAY
¢ QhM OS] HEHMH|A FIF X EEHA
* AN&7tsT Y2 Pt YEfAAMH A FRBS

S Al SERAME[ S AL S, SROF SHIEHAY, EsEHAMY AT S

CEw IEEEER RS ﬂnilm:»'l:
Network Research Demo Sites

http://es-partnership.org/asia-office



"‘QHEHZ"klﬂlﬁ M L8 : Connecting & Valuing

AE|H| A H| A = Xpo1o| ME !

Connecting People & Nature
Valuing Natural Capitals

http://es-partnership.org/asia-office

PR S . — . —

Log-scaleofvaluerange

|
Grassands () Intermediate . —
; | n:l: AL Final Services Benefits
Vibodiands(15) == Services !
Temparate Fm#ﬂ{ll]-‘ | | | b/
Tropkal Formst (140) | | Habitat Storm Property
Lake s{12) | | E formation protection protection
iniand we tanae (3] | E Wave Flood Decr_eased
; | : e livelihood
Cos el wehanos [112) attepuation protection o
| l vulnerability
Coa §isl 7 58 me (31} [
Coml mets [181) | | = Primary
MErng syEtams B} I.- E FIFforLJIZtIEJH Reductian of
i 10 = Secondary Nutrient eutraphication
J TEcos P Consumption removal 5
- Recreation
E Microbial Goods
= production

£ 2 A & TIDE (Tidal River Development) — ES H &

http://es-partnership.org/asia-office ESP Asia
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Wadden Sea

v/ & 14,700km2 Z 11,200km27} A} B S 1
v ol 2H4 Z10| - 500km
v giZh1o~2HnrOrE| o BAl S : 5 R0 E

[ W

—

Ol sSE=
(East Atlantic Flyway)
v E Y H T X| 9 (Special Protection Area), Natura 2000, StAI2&X],
E. 9 0| 2Ho)| A (Particularly Sensitive Sea Area), Al| A| 54+ X| & (2009)
v (Den) 7 8l S & X[ 2| 25(2010)
v" (NL) Dutch Physical Planning Act, Nature Conservation Act
v (Ger) =8l M o g =R B 7L 0| - schleswig-Holstein, Nidersachsen,
Hamburg(city)
v dNA 25 7t2 FF, 2asdth O Y(mussel & shrimp), 2 3.2 0] 4
st ss

s
Wadden Sea

v e} His)
+ 19324, -
Morth Sea (e O

Zuiderzee {ﬁ-;-hf; —— c:::_—:ﬁ-I o :
. roiatd AR ST T i

S I'JJ- ,"'Ij"“ fresh water

L auwerszee ,E' \ - PR The Netheriancs  Detay,

ﬁiﬂﬂ
* 1960-1985: | \ -
; MNorth Sea
2 2R =,
02 S
= - E:"fﬁ'

*1g80 4 0| & )5
37 Water |
Management

<& X :Je Jonge, The Dutch Wadden Sea(1993)>

http://es-parinership.org/asia-office



Wadden Sea &= 2t2|(cooperation)

i Wadden Se
Trilateral Gtwn_mmental _ C:nh::lm:i:
Council — Aits
Folitcai/Policy Leadenship %
it :
4] 4
s Secretary
= Common Wadden
Wadd-?-n E‘fea ia Sea Secretariat
NI TRICE o Fllr..__llh._l__lr;:"__l ;
Advisors and Support
= =1 . /
Soll el I ¢ § 3§ 2
E II Task Groups
Plans and Projects
(governance) (761 | [1e2] [Te3| [mes4]

http://es-partnership.org/asia-office

(HI ) = * ZEX pha|2FAl(holistic approach)

= Ol ygac =3 sy wolas 3508
chel o !L‘E!EFEIJ'HIIIIE A o
2 UEe, W ORI, 22l U ol
__ So| gz ciex| ga 25 7|E0] |
. -:-_.:-f‘ iy %E%mg -'|'E|

2T EUMAX] X H O [
sEHE3| 25310
22|72 2+ 2457|950,
O-EEI :HEJ J-l'ﬂlxh

EETHH| E0] 20 EfgE T
A Yof, 0|82 7}
o 23He O|sHTFAMXIZE
He|EwOl|HE2E

ol =4 H Al (polder model) 0|
Zlgh S & ol HU| e

=3

= _L .

+,
==

http://es-partnership.org/asia-office




HZE2E] At2|H Xt=

v | Z2HE Al A}S| AR (Polder Model)
« ZHEX|(polder) GAL: SRt 2| B A|AH
« GAEEAE ™ E - 714 CHO| A (kinderdijk)
o A2 R0| 455 0| S A EE SR A5 AL

2 M S sl HAl| 0|2 & oJAtAE T

ol 22t E AS|(den Butter 2003) s W
TARZH MR, TPE 8 Sl sHe ALSIR £ S
HESA > HRHE S SOl e

A THE L4 B 8. MAYRE fair” o e

http://es-partnership.org/asia-office

YEN A M b & 7] "EEE|

L

&5 HE X (Common Fishery Policy)

HE -
1990LA C| 2002758 c}|‘f"|| '3“3':"

A Ext=egls] 28
Regional Advisory Council

Co-Management System

o =0

« HHEISH 3=7| 2 (Wadden Sea Fund) : 2t HISH E 0| 251=
JtAFZ 2|7t ofHIsH HEfA S G ¢i5d|E X &

- 5ol NI9XHEH 2|2 HH =0(NL) : O] & Al A RH2/3) +
SHATHM| A XH1/3)

http://es-partnership.org/asia-office
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LAESES 2712 @8e

LR LS sl R M2 3.3 58eHE 4. 2SS s

He{HA B A (1992-2002)

(1975-1983) (1983-1992)

A2 HEE FEH 5 712f O T AFAL EHii?I#*?J (S gt
% =ig=] -3—501 ] & Al (Common Fisheries Policy) 2} S Mze
g, CHot S S AFRER X[ F J—E:”_EH'I(HEI

AP

gy E-rr[iﬂ% Ol2lE, g e+ 5), | LI LAr

4 C—“.%h o0l =LY AFE| A EH|> ofolo| M Ao &g

4. O{YQ| X| %7t /40t MERAH 2H X|7| > =&3 ME| HH S
E7HA|7| = 3h& 2 2 (2008H, 14712] 0171 SHE XX, 77 2Y)/
A2 % WO (Covenant) 5 A, R AlZ A TA2[2| & BHY
YO (EBY, 371, BM MYY)

b o

2o M40 %
rotront o
[
>
E
A
_";i
olr
0x

.
o
_f-l

http://es-partnership.org/asia-office

Alg| A gHok(Covenant) AF2|(NL)

v 20l ¥ (North Sea Covenant) : 20083 AE slZichy|, 4 EatE

O 2 A A 2| 81 5| (Dutch Fish Product Board), O] 914 AHA} ZE8H7F || 2. MSC(Marine
Stewardship Council) A F &, SIYEZ 19 X H =€, X|&7=%

O SXt e, 2EE F7| 4= S0l =25

v Z 8 K (Mussel Covenant)

'QFEl B} & 3l (the War on the Wadden Sea)'0|2} T 22| = st 0| EFs 2t
HE, SO, 2F 0N 7 H 2. HE O SE0 2o 5 oter 32t 5T
M7t erEls) B39 2 fejots R e AEH fIEICrL 5t
SHACHA 7 HE S E AlE. ER/l0| ofplE2] AFE SX|AIZ 1 0|0
2ECHA 2t 0T 2t Z250| TF. B= BRI X EAZE LEA 0B =0]
2020 A7MA| Zhg RlbE A YA o = FEStl 11 7| 2S¢ 2 E B 7t

HMALES Z=Ch5| 0| 2 = 7HEFY,

http://es-partnership.org/asia-office



22| (Texel)

v it AAZ (e AA), 1

v MEZ2AEES+A

S ME|(UIZHS

2 3)

http://es-partnership.org/asia-office

EVA Il OJAFZ X

* 1999-2004
« 47HX| EOF = H
v’ Procedure
v Scientific
research
v Conservation &
commercial
interests

v' Policy decision

http://es-partnership.org/asia-office
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22| (Knowledge-Practice)

E g HOF L H 2] Integrated Coastal Zone Management

Science- Policy Knowledge- Practice

v MENA 7|8, 3|7, RO
v XA #olo] et O[S ALK SRS, BAIH, 8| BAIN, 225,
HAH WHE E%
v X|Ale| &3 Eel(why) - X|& & diH(what, AFe] X, M Ef A
X|&7tsd) - Ch ot O|5l B AFAHWho) - 7 2f 10} & OF (How,
participatory, communities of practice...) <= X : D.Puente-Rodriguez
et al(2015)

http://es-partnership.org/asia-office

22| (Knowledge-Practice)

Lurich
Frnddes
|
Lasr
Womnger,
Papenburg
Harmeam
The Netherlands Germany

<=M : D.Puente-Rodriguez
et al(2015)

http://es-partnership.org/asia-office



22| (Knowledge-Practice)

(B0} 3 347 25 201 A A| X (houting) = 2 ARl
v HET| KA : BT 4T o 27
v OIS AR &S A ol (FOA oA 27 17 2 H): S o Ber
NA| Sl O|AEARIEN o, SH2|, AT-EAL HE HAl &
v MBI =710/ - =2t 0l o =4t
[HE2tE A A Stte B2 2]
v =7 1 @2t E 9| & 2F (maritime agreement, 1960) : == 2| 22|
v Qﬂiﬂﬁﬂ 37 = 22| 1980 CH~
=HE A A0, SN S HA|
v 19061 M2} 5 Q@S B2 K%
v KA1 ZH SHZ ?:SPM 55, Oxygen 42F <= # : D.Puente-Rodriguez
v SHOF ALY HHH & K| AlD}E et al(2015)

http://es-partnership.org/asia-office

22| (Knowledge-Practice)

Why? Tensions between
ecomdamy and ecology

Knowledge Practice

What? All the felevant and

Whaa? Mult stakeholder

< >
available knowbedge (e.g platiorms formed by, & g.
formal and informal). Mot Local-ctizens, Industry,
only [opic spacific, but also MNGO's, officials (local,
knowkedge about

national, nternational)
integraton and facitaton resaarch matmutes, e

Interface

How ! Knowledge
production (o rmeontoe g,
scientilic fesearch),
Ragulalony trameworks;
Faciviation and ntegration
approaches {partcipatory
phiaded sppdcach)

|

Ultimate results or abjective: <=M : D.Puente-Rodriguez
Lodio ecologk al sustanabdty, and srnhanced
intagr ated coastal rons ranagemrent et EI{EDIS }

http://es-partnership.org/asia-office
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A} @15 £ (IMARES, 2013) Faciliation? “ | sat at the meetings, listened, try to
write down discourse there. than | analyzed, presented the results to the fishermen

and to the ministry... bring back to them to show what really happened at the

discussion. | think that is an important thing for scientist....”

http://es-partnership.org/asia-office
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v AT BTF S ST A E A4
v 89 EA|, 23, et ZOfEX] 22l &

v BROIB SU X =X w8 X[ RTH ekl Uk EA
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Topographic Map in 1973
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W Annual freshwater discharge (1995~2015)
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B Monthly freshwater discharge (Sep. 1994 - Aug. 2013)

e g

Diccharge (10°ton)

Freguency
Opening hour 708
Hour per opening 32
e Discharge in summer (June to Sep.) : 72% of the annual
.
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am—q

(EFDY: cm)

150.8 566.7

| 3747
621.2(+14.4) | 3728(-19) | 127.0(-23.8) | 619.8(+53.1)
594.2 | 364.9 127.8 602.8
607.1(+12.9) | 366.9(+2.0) | 127.8(0.0) 614.3 (+11.5)
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Possible Reasons :

1) Amplification and phase shift of shallow water tide

2) Flood-dominance in main channel, but

ebb-dominance in Gaeya channel on the contrary
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* Phase difference between M, and M, current
AB =0,-20; where, Vi, = aycos(@-0,) Vy = a,cos(2m,-0,)

« Effect of AB on current asymmetry

AB > 270" or AB < 90" : stronger flood (max at AB=0"
90" < AB < 270° : stronger ebb  (max at AB=180")

» Observed AB and Amplitude Ratio of M,/M,

A0 {'J a,/ a,
KOP (PC3) KIP (PC1) KOP (PC3) KIP (PC1)
1985 ~ 1991 49 20 0.14 0.14
1995 ~ 2001 323 304 0.07 0.11

Period

» Current asymmetry due to amplification or phase shift

of M, is not intensified after closing the barrier.
« 10 »
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L UR AE ®-Fo| (x| £ (RHAE)

(Unit ; 105m73)

KOP channel (PC3) Gaeya channel (PC2) KIP :hannel (PEI]
Yﬂr . r. ! . . Ll
Flood | Ebb F/E (%) Flood Ebb F/E (%) Flood Ebb | F/E (%]

1982 166 184 90 66 52 127 140 144 97
1995 143 127 113 14 31 45 49 49 100
1999 130 119 109 17 30 57 45 45 100
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Depth belaw MSL (m)
&
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1987. 5

o e

1992. 8

| Depth balow MSL m

1995-2000

Depth below MSL (i)
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Estuary moulh Cuter Port Gaava Channel  laner Porl DamE
| (pcat 7 R 7 1 pcl) '

Converted to flood direction in middle- and lower estuary after closing the harrier

( 3. E|¥o| ®©I| 3} (1/12) )
.£9| SSC (T =

(Unit : mg/L)

1

253 | 239
69 | 40

® Before closing

- ranges 100~250mg/L and increases upstream in normal weather condition

® After closing

- ranges 40~70mg/L due to reduction of current
- Higher SSC in flood phase indicates continuous upstream transport of SS




Tide: lewel

S8 {mgfL) SS([mg/L} SS{mg/L} 55 (mg L) S5 (mg/L)

Currentfcmjs)  Water Level{EL,m)

55C{mg/L)

PCO

( ssmemws@1 )

E A2o| o7} ssc'ﬁﬁ( |

Jul. 5 tchuI, 28, 2011

200 T T
150 BOttOM current
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h-;anageme"nt iei-el{Ei..{+ 11rm)

T

B

8 10 11 12 13 14 15
Date in July 2011

16 17 18 19 20 21 22 23 24 20 26 27 28 29

® A1 55 : XA 1,225mg/L, 55 531mg/L. EZ 352mg/L

( 3. El¥o| ®7| ¥gl (3/12) )

47] $SC (2010.6.9-24)

— Tide Level at Gunsan Outer Port
s pischarge from Geum R. Dam

-

Q{10 ton)

« A considerable amount of sediments

escaped offshore In ehb
cannot be transported farther away

and reenters the main channel

during the subsequent flood.

Date in Jun. 2010
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SSC (PC2 & PC4, 2002) !
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« S5C increases with higher wave and stronger current.

» But, response of SSC to waves is not always the case.

- Feb. 11 at PC2, low SSC with high waves but weak currents

( 3. E|Xg| HI| ¥ (5/12) )

o| 5|5 § $%| (2001-2002)

- Chmiyls
Summer Dagjuk Channed
Tidal flar =
Morih Jerty ' ! 163 Junghung Port
119 (7 T 02| I
— i) et
— % 126 L= +13 < :
| i
Soatly ey Taner Pan D
[hter Tor
{unit : 10*on/month)
Winter = e
Fidal flat ==~
Warth Jetiy o | ﬂv¢| Tarhung Porl
yranerend l
136 178! o 224l [+235
— [-42 = [+140 — ‘“—:H:
! |
South letty loinear Part Mam
Ohter Poet

Summer 84% of the river-borne flux is deposited in the upper estuary.
Net flux at KIP & KOP channel is downstream.

Winter  Net flux at KIP & KOP channel is upstream. o
' + 17 «
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M BUBR SHE +7 < 018

(EHR| : 10Pton/15day)
i PC4 PC3 PC5 PC2 PC1 PCO s
i (ERHYT) (EBX BY) | (FULE) | CIORE) | (MUY GFF 4R iﬁ?‘?ﬂ‘.ﬂﬁ[
2011 7.30 | 4753 | _3700 | -440.0 69.9 -93.7 400.6 644.8
~8.14
% v AER GB(PCOS BTE S5Y), S UIER BT
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[

{50

» 1987 & 1990 : Sands covered most of the estuary. Strong currents prevent
the fine-grained sediments from depositing in the main channel.

« 1999 : Muds veneered most areas of the estuary. Weakened currents let
the fine sediments trapped and deposited.



Water Deplh (DL, m)

Water Depth (DL, m}

Waver Depth (DL, m}

(

3. §l%M2| B7| W3} (8/12)

)

0| SZ2 (Gao & Collins, 1992)

1987 & 1990

o0,

» 1987 & 1990 : Sediments are transported mainly to the ebb direction
in the upper estuary and toward Daejuk tidal flat from the main channel,

Gaeya channel and the offshore.

« 1999 : Upstream transport is prevailing in the main channel,
maybe due to relative intensification of the flood current.

©20
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Janghang L ‘I Hunsan
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i
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L1

L3

L5

: Two channels were buried away.

Max. deposition of 10m
from 1985 to 2001.

: Max. deposition of 5m

in the northern channel.

: The deepest part is shallowed

to DL(-)2.0m from DL(-)5.5m.

+ 21
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@® Total sedimentation rate
(except sector C)

- Before closing 3,534x10°m?%/a
- After closing 7,849x10°m?/a
- increase by 2.2 times

(3 =mmeiwo wst iz )
9| &7 5} -

(52l : em/yean)

1985~1993
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® 51T AM B, ZMEV} TS0 YALEIO| HEXIZ} O 60cm (11%) SIS =
E42 O UASHYUOM, HEEL0| AHOE 235 D, 57 YT} SYOYM T
AHE7L 48 WEOR HIE.

® 575 dE Hoj= Z8l(sandy) E[HS0| M52, HE = HE (muddy) E[H &
0] Z#H=IolA HHEIUE. ME EHsS2 EHLE EHE 24 58 (sediment
transport capacity)2| Zt4 2} FEH 24 SHAC 20| Hely 7[Qgh

o 5175 AM To| EHNE 4% EMHW ERH YT HOpLEE Ssio] EXE
20| LtetH.

® 37 E|MaAS FAE LE ZHE XOl 1985~1993L10] 3.5x10°me/y0fA 1995~2001
ol 7.8x10°mé/y(2.28)2 S7tsieiT, o|F FA ZAsio] HilE SIS SAF Hat
QA $3Q.

c24 .

EETITETTD

2737 o|#ot B U 25

M Environmental issues in the Geum River Estuary
e Siltation in the navigation channel & tidal flat
e Deteriorated water quality
e Algal blooming in the upper estuary

e Reduced laver production in the lower estuary

Bl Aims of the modeling study
@ To provide strategic measures for improving the estuarine environment
® To develop now-cast / forecast system for the estuarine water quality

e To provide, if any, early warning of environmental risks

# oh7ly SEEE ALY YA O i YLH5, KIMST, 2014~2018)
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Meteorological data Riverine data Oceanographic & estuarine data
» Wind s Flow rate » Bathymetry « Bottom sediment
+ Air temp. B pressure - Sediment discharge « Tide & current = S5C
+ Precipitation - Nistrients « Temp. & salinity « Water quality
» Relative humidity » Wave « Phytoplankton
+ Cloud coverage —
+ Solar radiation i 1
k 4
v Current-wave coupled model Water quality model
Watershed model (Delft3D, Deltares) (Delft3D, Deltares)
(STREAM, Hydrocore) ]
« Tide & current + Dissolved oxygen
+ Freshwater flow ( > » Temp. & salinity > + Nutrients
+ Sediment discharge « Wave + Chlerephyll-a
« Nutrients
€ — k v
T Morpho-dynamic model Ecology model |
Catchimaiit dota =7 {Delft3D, Deltares) (Point model, Anyang Univ.)
s land B . Suspendm:ll- & bed loads . P?rphyra {Laver)
. Sall tevtuie + Bathymetric change « Bivalye
+ Point loading + Sediment textural evolution

« 26
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® Min. cell size = 3.8 km
® 5 equidistant o layers

T T ] =
:
o 2km /i " —
e n. cell size = 90 m
Janghang e Jidl to lﬁm‘rﬁ
Dram
|- — o
fan i ][ i xx i BT "',-u '-'"4. Ilul \"' i i
13 26 E 126" 40 E 136 45 E 126" 00 € 1267 30 K 13700 §

(a) YECS (Yellow & East China Sea) model, (b) GRE (Geum River Estuary) model .27 .
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v Calibration for 1 year of 2014
v Validation for 1 year of 2015

«28
ey |

{ 4. S8 2RYA LY (5/19) l

opat pEa

Bl Wind by UM B Wave by SWAN

|00:00 Aug. 30, 2018,

[

00:60 Aug. 30, 201

-

0
-

AN "‘1.‘\.

- f-- i S S S

et . "'
B e

-—-“-."‘ﬁ.'\-.

=5y

‘\."\"--'-.---"-ﬁ.“h..,\h j
c] -—H\u\h‘-'\u“‘n‘\":‘
A T T T
i e T e Wi e W T T W W
e = = = = = e Y, Y,
m -——--v-'“-"t‘h\'\‘\ ’.-I|r
v-—---'\--"‘"\"l\.\
R T T T

U P, s W

\'1.-"\.'\.'\'\'\'\‘1"!
e  wmm h N
e e e, e, m Tm, Tm e e R e

. el ke

-

R uam

L i

ek

W LR v s J o} ] orid o ¥

i

e o
=
i —a w s

m/s

f: -

s
e
& g

P PP P R

F

\\'.\'- -t Tm e W w mW w

e
iy i

T

e e i e e T e e
"_-1_-‘=-'\-.-'\-'\-.Hhh\
By = % e w w
- mhw N

#
o

12

e

R e

B

T e e T )

B g it o o
- e T e ..-l'_-i-

e _'.-:_._;..!_‘

L PR R e R
i
PRV R R P A

LE]

o i i [ L St LA
- A A

:'J_ i # i"-i' EEr
|J A
o
e s

N

A

‘h"
B~ — %
2 Rl -

R )

«29 .



B Comparison of Hs in 2014 to 2015 e
4 0. = 0.65, RMEE = 034 m g T =092 RMEE= 231 g-5.C: = 08, RMSE = 098w . &

! Marado Seocheon Gunsan D e, MORER [
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IIﬂ B £ * £4 h.. i "
3 ) E: P e
3 3: 2. | P
= 1 i q g ] il =

1T X 4 & 8 W 0 1 2. 3 4 5 B 0t 2 3 4 & & )

Dbserved Hs (m) Ohsarved Hs {m) Observed Hs (m)

( 4. =8 SEHM2HY (6/19) )

2 oo Y. AH ﬂ

B Comparison of Hs, Tp & Dp

Depth{m)

at PC1 in Feb.,

LR B R

Wave puriod | Tp, sac)

|- ST R | f—
1 3 3 7 % 11

2015

Peak wave peried, Tp )
* Dbsorved — Modeled

1 13 or 1w
unry 3015

# Wind input : CFSv2 (At 1h, AS 20km) from NOAA

i —r
m m I3 IT 1

. sinnmcam wave height, Hs
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E
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Peak H.rrm &rre-:tmn, I:Ip
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Wava direction [Seg.]
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0 5 1015 20 25 30

® Vertically stratified in the upper estuary following freshwater run-ﬂff from the dam
e Stratified during ebb, but well-mixed during flood
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B Temp., Gunsan Outer Port in 2014 Monitoring stations
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Tide & Freshwater run-off

4 Gunsan Outer Port
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B Offshore (PC1, Aj2t3) in Feb., 2015
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M ER 2R BE-AT  EHE

B Modeling from Jan. 2014 to Dec. 2015

B Soundings in Oct, 2013 & Oct. 2015
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Bl Modeling from Jan. 2014 to Dec. 2015 (Rl i)

E F D C B A Total
Sounding 5.8 43.3 14.5 8.6 8.1 19.0 10.9
Medel 6.6 42.4 16.8 5.4 13.1 7.9 10.0

( 4, ST QDWRAAT (13/19) )

il
2E IS
5 Skill score | | | No. Of
Variable | Parameter | ¢qlibration| Validation | 3Kill index|  Datatype | stations
(2014) (2015) '
Wave Hs | 0.95 0.95 104 Hourly 2
Semi-range | 0.99 0.98
Tide - ' ARE 8 tidal constants 6
Phase-lag 1.00 0.99
Amp. 0.87 0.83
Tidal current : " 2 tidal constants | 19/5
~ | Phaselag | 0.9 0.92
Tﬁnpﬂ‘nh.lre - | o098 0.99 10A Hourly, spatial 11/ 39
Salinity 0.57 0.85 " Hourly, spatial | 2 /31
§5C 0.64 0.62 H Hourly, spatial 4/5
Sed. rate 0.70 ARE Sub-sector 6
e i (M —0;)* _oa fom |loi-M;) 0, : Observed data
WA =1~ Gm; o+ j0,—opg "RE= 1 (2] 0; )/ M2 Mesle) datn

(Index of agreement; Willmott, 1982)

{Absolute relative error)

1 : Number of data
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Monthly mean salinity & residual current in 2014
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e Two-layer circulation throughout the year
» Strengthened in summer due to intense freshwater run-off
e Implies persistent upstream transport of sediments and pollutants etc.

‘38

(458 swausad 1509 )

22 Ef RR Q8 2

M Sluice gates operation condition

| Estuary

Estuary | River

Management level

EL{+)2m

River

Management level

= EL{+}2m

i

Floading

il

® If ... € Nyiver = outflow by Ah = gate closing
8 If n,., > N — inflow up to management level — gate closing

® Gates be opened only if | n... - Nivee | = 0.2 M
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# Case 3D : Seawater exchange scenario for dry year, Ah = 5’:!“ . “W il

( 4. 58 SR LY (17/19) J

Unit : psu

Tale il

Case 3D |

I
HPEZO upus upnn !{FE
# Caze 3D : Seawater exchange scenario for dry year, &h = 5 em

Longitudinal section along thalweg
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DEEEPCTEE- S

M Further efforts to refine the modeling system
® To better represent the vertical stratification
¢ To improve the intra-tidal flocculation processes

® To better reproduce the high phosphorus concentration

Bl Management scenario projection

® To explore the sediment and nutrient budgets for various scenarios

¢ To provide strategic measures for improving the estuarine environment

M Real-time prediction
e To develop now-cast / forecast system for the estuarine water quality

® To provide, if any, early warning of environmental risks

Hl Recommendation of an appropriate observation system

e To facilitate the scenario prejections and real-time prediction
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[Far Eastorn Curiow

Femantapus himantoapii
Recyryingstra avosetta
vanallus vanellus
Vanellus cineraus
Fliaalis fubva

Pluialis soquatarals
Charadnus Matcula
Charadriug plasidus
Charadriug dubivs
Charadnus abesandninus
Charadrius mongohis
Charadnus leschenaukhi
Gallmago stenura
Gallinago gallinago
Limnrendrarmias cempalma.hl;
Limasa limosa

Lernsa '-npnn:\-nl:.'.-
Mumenius phasopus
Murmenis arquata
MNumenius madagascanarss
Tringa erythropus
Tringa totanus

Tringa stagnatilis

HEQRIME BIES

Mear Threatenad EREETT N Tringa nebalaria Laast concem
Laast eoncaim E'-TH Greenchonk T1i|"||=|.'| |__'u|tifl':-r End.il'll:pé'.'ed

Least cancem Tringa cohropus Least concemn
Mear Threatened Tringga glareala Least concem

Ledst concerm
Laast camoam
Least concern
Least concem
Leagt conderm
Leagt cancem
Least concam
E&asl concem
Least cancern
Least concermn
Laact concarm
Maar Threatened
Mear Threatened
Maar Threatanad
Leact concer
Mear Threatanad
Endangened
Leagt concam
Least cancarm
Least concarm

;

dely Turnatone
Great Knot
Ted Knot
Hnd-neck St

Ternmenck's stint -
[Poctoral Sandpiper |
(Dunbn

i
H:

Euryrarhynchos pygmes

T

Lenus orereus
Actitin Fypaolevcos
Heterascelus bravipes
Arenana mlerpres
Cabdris tenierostns
Calidns canutus
Calidris alla
Cabidris: muficoliis
I:..!E:lris mnista
|_-.1|.-|:'|'i~;. El-||||'|'|:|'||"°ci|
Calidris subminuta
Calidris melanctos
Cabdris acurminata
Cabdris fermeginea
Calidnis alpina

Limicala fafcinalls

Irpngries subruficolliz
Philomac s pugnas
r.1|.:lr:-':.|.! mﬂld:'-'ﬂr.ln\

Least concerm
Least concem
Mear Threatarad
Least concem
Endangenad
Mear Threatened
Least concem
Mear Threatenaed
Least concem
Least cocern
Ledist concam
Least cersarnm
Least concermn
Mear Threatened
Least concern
Critically endarspened
Least concem
Mear Threabened
Least cencam
L=ast comcem
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T " 4zl 53 83 93 103
Zieje 38/4,524 41/5,096 43/g 580 44/4305 58/4.911
= gaie 49/26 516 36/2,543 28/5.452 34/12.815 52/18,267
Of it 33/1,330 27/1,681 24/4 702 24)2 522 33/8 698

Pl 42/8.614 26/13.578 35/2,161 43/13,663 38/27 468
=Ez 30/3,535 27/8.516 24/1,349 32/3.684 34/18,780
A% - SHABRAT, Yh TS T =oidn BT A
NEAE HMEE fSEE(EL7|H)
. Ho H| = A=
s OHfre) (%) (%)
Mediomastus californiensis 221 255 255
Heteromasius filiformis 116 134 38.9
Urothoe convexa 51 59 448
Glycinde gurjanovae 27 32 48.0
Mageiona sp. T 25 2.8 50.8
Oiastylis paratricinta 23 2.7 635
Nephtyvs californiensis 22 2.6 56.1
Moeralla jedoensis 22 2.9 58.6
Anaitides sp. 20 2.3 60.9
Sigambra tentaculata 20 23 63.2

= - AlED. 2090
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— g3 Hi= F4d| &

= (g/x) %) (%)
Callianassa japonica 12.3 18.1 18.1
Cydiina sisnesis 10.1 149 33.0
Gomphina venerforns 3.9 8.6 417
Soven sirictus 5.7 B4 50.1
Phacosoma janarniceis 5.6 8.3 58.3
Frofankyrs bidentala 4.7 6.9 652
Macrapfithaimius japonicus 34 5.0 70.2
Linigmia urgins 31 4.5 74.7
Reticunassa festiva 29 43 79.0
Anaitides sp. &7 4.0 83.0
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Barmiled Godwit Lurasa lapoonics 1 H0
Latio Curlaw  Marmeilis miladabun 1a00
Whimbral  Nosehiug phooopus 550
Eurasian Curlesw Numemns siquada EL]
Eastem Ciraw . Aimomanits madagnscanatas 340
Spoked Redshank Trings eryvilrDnig 40a
Common Redsnank Tinga [oiins (5]
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e A ""_j‘f’;,imm o LS 2| 0 8 / Eastern Curlew/ 2479

Gragl €not Calwdea tesavmalns ER
Red Knat Callne camithre I
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Rag-neckad Stmt Calidng rofcois 3150
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Dunin Cakchts admna 2 500
Curlgw Sondpisar Canung friegines * A0
Spoui-Uled Sandoege) Ewwaiihvnclivg FT]
‘Aroad-Billad Sandsesns Limeais Rl 1800
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