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Abstract — The decision-making processes about estuarine management issues are complex, and cause ambiguous
problems because of various stakeholders with different values and priorities. It is necessary to manage ambiguity
by facilitating constructive stakeholder dialogue. This research aims to design a decision support system that pro-
motes active interactions between stakeholders, and overcomes ambiguity problems. The focus is on developing an
intuitive and easy-to-follow system in which stakeholders can clarify their own perspectives, compare theirs’ with
others’, and make their own judgements with reference to others’ decisions saved within, and also on situating the
system into the whole online and offline processes. Evaluation of scenarios is conducted based on model outputs
for water quality, sedimentation, and salinity that are averaged spatially on 14 zones, and temporally on 4 seasons.
Decision supporting procedures consist of five parts: setting up the criteria that represent different values of stake-
holders participating in dialogue, selecting the alternatives as represented by various scenarios for numerical simulation,
assigning the weighting factors to each criterion, assessing the advantages and disadvantages for each options, and
saving the whole processes for the next dialogue agenda. This decision support system can be used as a supporting
tool for facilitating stakeholder dialogue, and collaborative learning processes among them.
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2. Setting of Design Focus and Scope

‘ Design Focus : Intuitive / Supporting dialogue / Knowledge-based

==

Design Scope
- Establish a set of procedures

- Framework for capturing stakeholder’s views

3. Data processing and scoring

Data processing
- From modeling results to spatio-
temporal representative value

Decision scoring method
- Water Quality
- Sediment Rate
- Saltwater Intrusion

RO S Ml e St o e i Oy e e e e e o e

4. Procedure of DSS

Five steps for decision support
- Target variable
- Alternative
- Weighting factor
- Optimal option
- Review and Dialogue

Fig. 1. Research flow chart for designing decision support system.
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Table 1. The description of spatial zones for the Geumgang Estuary

Zones Description Zones Description
A0 Geumgang Reservoir G Northwestern Yubudo
A From Estuarine Dam to Dongbaek Bridge H Northern Gaeyado
B From Janghang port to Geumrando 1 Maseo-myeon shores
C Near the Gaeya waterway J Beein-myeon shores
D Southeastern Yubudo K Seo-myeon shores
E Waterway within the jetty L A western jetty
F Gunsan Port 1-3 berths M Outside the western jetty

Fig. 2
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21 A Bl BEREATE T =
A AAE -8 S Fl Akmet Aol A ks E
3l 7185k 9 4= Q.

AEEEe A9 dTfso] 1EE AT #5909 9=
d5 0= % el 7 TP A7 Ak Al Re] A
59717 (Food and Agriculture Organization of the United Nations,
o3} FAO)IIA AlAIgE 7]l w2 H 548572 4 W/ HES
(EC,) 0.7dS/m ©]3} - TDS(Total Dissolved Solids) 450 ppm
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ol3te] &S 71 w Gl HeE FE5kA] =ThAyers and
Westcot[1985]). $H8] LA AW o] 7]l th-g-¥)= ¢
TE psu ©HIE EHSA o=k 0.45 psuell SEstor. W] S
Tl m A= Pl 2 HE %’% o) whet szt By
3] A& WG] 9% 715E 1dS/m(=640ppm=0.64psu)=
AABEALHChoi et al.[2004]), Hl] AolF7]e] whe} o247
ofl= 0.08%(:=0.8psu), F-33/371-5F719li= 0.05%(=0.5psu)ys
QFd 7)o 2 AABlaL FRFH O R 0.1%(= Ipsu)E W 2] Aol
A8t 71AS 2elsh= gholeka RS H(Choi ef al[2016]). E
¥ AEE 71Tj SR 7% W2 - 0.1%(= 1psu) ©1517} 4
Aslth= ®71% skal(Kwon et al[2003]), 2H& A0 H-E 1
Zjsled 71 W91 0.128%714 WAl 3715 Stk(Son et al.,[2016]).
EE EY AEE VFOR B AY WTE VEoRE sk AT
HUh= 250 Q3lE Al FA= Bt o 5 qlrh
afrEe] dold A9 %"T“EDP AR s 2 ATs wet
/“‘EE ;dcﬂzﬂ_r/]_ 131& xi;(ﬂy]_ o z;ﬂ_ o3 :E Eo]l—_ 74_9
ohrt. 45 Aol Ejtell oJs) dold 34 a9} 55 Fstet
A o] ArellME sl FF HE AT diel Ipsuolde] ks B
o= 237 9] A& K= Zlo] AAsirkal Wsiqltt. o] A
s SHE RN sUETRE HrE T Sde %Fﬂ e Alsteict.
AEre] a9E Heslehs WAl AsHF Helol wet 5t
T B FF ] AaEHE AT EHE R} 2ol it
ket sHree] ES ¥ 52 $QE8TE &8s S8l =
FehtE ek wet el AAEo] Qlth(Table 2). w78
50 RN A G Aol Aglel] whE Fde] 4] A
B 1+o] = Fig. 39 At} shiso] gl Ae HUdRE s
GAZE dye ©1 D0l SARE 82 A& A% g
& CP,,, P50 RNE ] A]g} afjdAn] el T S5
o] Al 84S FHste] I APH FHEEIFE F(d)zh

3.000

2500 i —
CP /

2,000 J——”"_’/L
[J—{

1.500 /
—

1.000

(106 ton/year)

500

Cumulative Pumping Capacity affected

I dimax
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Distance upstream the Estuarine Dam (km)

Fig. 3. The relationship between Distance upstream the Estuarine
Dam and Cumulative Pumping Capacity affected.

F”M), (0=d=d,..) @)

Syal = 100(17 P

4 NARO| 28 M}

o] QAelA] AAE AN AAle] e 2
o] oA} TeIE Ao HAE Fish= TAe) olaF
ARFES] B0 AZEE Tl 4 gl B2 sk Al 7
Ttk SADARALYE A T DR P 49

] 715) 70 9 S o owoam 7} gl el
Aege ofelelA] g&atArk.

ahul, Qo] OISk MBERS)E D AL sl 2ol 4.1 WyEE0| MH
SRI=S AT wels) e AARrgre] ol herst ol
Table 2. The description of spatial zones for the Geumgang Estuary
Pumping St. Upstream Distance (km) Pumping Capacity (10°ton/year) Cumulative Capacity (10%ton/year)
Gunsan 3.5 47 47
Hwayang 3.8 291 339
Seopo 4 836 1,175
Kangjeong 8.3 16 1,191
Napo 11.5 626 1,817
Gochang 16.1 11 1,828
Yanghwa 19.3 33 1,860
Jito 26.1 61 1,921
Yongdo 29.7 101 2,022
Geumgang 33.2 541 2,563
Kanggyeongl 38.1 34 2,596
Kaechuck 38.1 262 2,858
Panjowon 39.2 39 2,897
Inse 394 38 2,935
Seongdong 39.5 16 2,951
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Opening the session in which relevant stakeholders participate

®
@

Setting up the criteria (target variables) |

Group
stage

Selecting the alternatives (scenarios) |

A AN 3 A WAL BB A Bl
7T welelAls) wslel Al ol A S e

848 wolAwk BFE, w4, T oleks Al 71 2

o) 2go = TAKE 4 k. oI Sol 53 Bele] wAL 7}

>
n:

21 oJSGARE 719 Fhaks 54 ALkt A0 7o ofEe)
® |Assiguing the weighting factors | “)F;g ,'é‘ ]:_EE]' 7 HH}\] ]t % 4—3 L]'E]'L]"—;q Oq‘r‘oﬂ o]t ]y
Individual stage , L : : o R wlE e A9de v Qe ]OH‘;“‘]'X]' <9 A Sl
@ Assessing and deciding the optimal option = .
Saving the whole processes % }\] ‘/]'\1],27]' ‘D eroj‘ ’ ‘Oii'ﬁ‘,-ql ‘E] 3:] ZHEE]' Zﬂ 7]—}\] 7]"‘
) ofstel 912 4 510) ol 120 olafd b Holek FHAK-
Group @ Reviewing others’ decisions / Dialogue g )1\315(]-3 J/]—}\] /\]7] J/]—}\]X]g'ﬂ = &%L_E Eéﬂ% _}’: 9"1‘:]— O] o‘i?—
stage o= o] 2 HrfakEole} Y.
. . . oAzt A7gw olF- olai AR} et ARAIEE 7 wA =
Fig. 4. Five steps for Decision-Support. B
Zatelel thste] A olsgAEo] Fasb o7l SHe
@, B, A el el Ackshs WS A8E
Ao BRI SIS TP A ARl SRS o Retel olalgAi ol Tk Bek 4 91, B e
A BP0z )] ofdich. B RS FYHOE Mvlop  Hth S AR ol BrkEe] UR BE B ALHRS
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B 292 BRI Qo PR o gAASe] AN By .
KRESTUARY DSS
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Fig. 5. The first step for setting up the critera (source: http://www.krestuary.or.kr). The interface designs shown in Fig.5-8 are just preliminary

outputs that are being refined.
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KRESTUARY DSS
SINUHRIUAIAY SNEHXIUNAYAT NN W] ASRIIAE H|
O YS/AHE/F 8y @Atz He @MY= IS K0 @EM Z Y| Gtz Hg

& 54| 2. A|LE2|@ Mey
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Fig. 6. The second step for selecting the alternatives.
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Fig. 7. The third step for assigning the weighting factors.
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