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Estuaries have been used competitively and exploited for the past decades in Korea. To preserve the envi-
ronment of the estuaries from the integrated perspective, new policies have started to change such exploitative
development in 2000s. Due to the poor knowledge-base, however, there has been a lack of support system
which enables to execute such policies effectively. The present study was conducted to figure out the limits of
the estuarine management research projects in Korea, which is being performed to overcome these limitations.
It was studied through Gap Analysis between domestic and foreign advanced practices as well as Analytical
Hierarchy Process on expert survey in terms of the three aspects: how well the estuarine management research
projects in Korea meets the demands of policy making and administration; raises the awareness of citizens about
the merit of environmental preservation; and establishes knowledge-based support system. This project turned
out to reflect adequately the development of programs for building estuarine management systems. But con-
sideration of other ministries was relatively scarce. But the contents which directly support community-based
activities and educational programs to improve citizens' awareness were judged to be insufficient. According
to the results of Gap Analysis, research about the structure and function of estuarine ecosystems, which can sup-
port to develop policy alternatives in detail, was relatively more necessary. Therefore, to support estuarine pol-
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icy management effectively, the development of a realistic plan, which can overcome fundamental issues
inherent in the Korean environmental management system and the limitation of the estuarine management

research projects in Korea itself, is needed.

Keywords: Integrated estuarine management, Estuarine research projects, AHP(Analytical Hierarchy Process),
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Table 1. Estuarine research projects in Korea

. . Budget .
Organization Project Name (unit: 1,000won)* Period
Ministry of Environment A detailed survey of the estuarine ecosystem 80,000/year 2004~
Ministry of Environment A research on the preparation of the estuarine system and program 300,000 2007~2009

for systematic management

Policy —— ; - -
Project Mmlstry. qf Land, Transport Constructl_qn of estl}arme management system: Yeongsangang river 1.400.000 2009~2010
and Maritime Affairs and Seomjingang river
Office of National River A research on the ecological survey and management system of the 800,000 2010~2011
Restoration Geumgang river estuary
Ministry of Science and Estuary management and technology development for restoration 12,500,000 2006~2008
Technology of estuarine function
Ministry of Land, Transport Development of restoration technology of estuarine ecosystem: Bae-
.. . . 850,000 2009~2011
and Maritime Affairs duncheon stream estuary in Goseong-gun, Gyeongsangnam-do, Korea
Research . . . Technology development for protection and restoration of coastal
. . . 880,000 2009~2011
Project Ministry of Environment wetland destroyed by erosion in the Hangang river estuary

Development of estuarine wetland restoration and management 472,000 20082011

Ministry of Environment .
program in Korea

Ministry of Land, Transport

and Maritime A ffairs Development of integrated estuarine management system 10,000,000 2010~2013

Note: Budget of policy project is figured out approximately because it is adjusted every year.
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Table 2. Contents of the domestic estuarine research in progress

Category Contents

Integrated management system of estuary
- Demand survey of policy making
- Integrated system design
Policy management - Measures against pending issues of estuarine management zone

Health assessment system of estuary
- Index development

Value assessment of estuary
Current and sediment monitoring Current and sediment monitoring of estuary
Water and sediment quality monitoring of estuary and estuary lake

Water quality monitorin
quality & Real-time monitoring system

Ecological monitoring of estuary
Ecological monitoring Benthic ecosystem monitoring of estuary
Food web survey of estuarine planktonic organism

Integrated modeling

Modeling system of estuary

Modeling system of basin

Modeling system of river (hydrology, water quality)

Integrated database of estuarine management zone

Information system GIS-based integrated information system
GIS-based decision support system(DSS)

Modeling




FU Shrael Ade 9% Sl 7 AvA] dRs AN AL 215

Frodel e s 34 2 ol 57, sre g A g
9, sHEAA 7P, sl tieE A4Al 2 St A
ZAE N T RS fs 712 AQ AAnARE FAH
o} =3 Q)Y

olglgh 7 ] AFARNE AR W wael AFA
02 8" F QE e Ui A £ 4 3ay
HA AR LA AdH o] ks & 5HoRE E 5 9)
ok #A K8 3 s APAIY) ATuES BRehd
Table 29} 72t}

si2iAlete] 24 2AM
38 AR E AR 0w NYslr] 93 AT ST
g9 AMA 98 FF3l, s EEE 9% AArwke &
Z3lH, 29519 S Sl 7]oig &= glojok Bt} B
ZoME oleldt Al 714 Sl sle] e g T2 3] 7Y
48 FaE dA vl s Qe s AR
Fo ATUEE FA38I FlQle] AEA st T2
9] 4} fevet sk ARk Bl & (gapye] A
H= A9 o] 749l @olE wotstar olof gt Ak theks 4+
R A A Bl o vk Aeks AR 5 9] wiEolth
she] fele) wAsle] AR, ALE], XE]F Adsto] BREHA @
NZNE B3tal el RE, s AAd S A
2 A 24ES FIE AEdoE A 9 AR
s FA ARE GEUA Y B3 33 8 38E &
gt B2 dAlo) 2 sl AAlle) ) eAdy TR
I AR 8RE Qe WAE oA, 1elw EEla

.

ARl o Qe 7 ZEgae) Algake = 9wl
v A NS AlgstelEt 2.

AAFQ Y FF: T4l ARRE FEUANS 20029 o7 oiEk
HAF Ab o2 Q18 20200714 AENAIS] 7174 BlHo) FAA
B30, Bl 35 odisl] H92 7)1 dstE gt QA 7e
W37 S| e] AAA dtolgint. sl Al A} Q1
A AFehe An|2o F2 AT tideld, RENAZ} 2o
HA QIZFEE] o] A Yeh b= A ds xshga S8
o7 fushs A& ST A¥ Bae At gl o
o wiall, S-gulehs £ F) @4 LE 7R AL 1Y, s
A IS 9} 7)Fel digt A7 ddid o R v E3d A
oF JERsi

T AHIE 54 2 7P FEER A gEsta $30] 7be
AR} A AAE ARk, Ak HEE 24 4

o) oy ukEel, BT Aol 4TS FRHOR B
% gl WAAES Ak Slo] BLsich F3 AT shen]
A A&l oF 3009 FR AT FHHYO, AFH o
100748] X|E7} AeAslo] YeA WFS 0 mshov] AHgHT o)
o, oilel HEe F 107 F2ol dael 5 Hus el

I Sl P2 E &

T Hrhe 4 9l dAlE ot ol2dt
st SARNE veket A3 A9 BeAds ArsE
I Qo @A E T FES S A Ayapge] wet
GAR oz Hrpst 5 Gl AR LS AFAER A He]o|
o] "S- Fe%k azio] @ Hojrt. o]o @A st ATA
e ¢ st s A vEd AR A o B2 nF
S I g ATE AFor & Zlog Bl

A ety sl ATARR: s BERA AEE
gt 7NxAT Do) B shEAdel i AAARD A4V 7
Fo] o I & 5 ok A7k 75 HsiA] B9 At
A7 ZAgE, RUEE, 9%, JEAARC R S E
Aoz st glrh w3t 4tide)r] Al o Etel ohg
ol 37} s Rh), B EE IR A T FERAY AAFeE
AR wkgdslal Qe Ao vepsith. 1ev B #A Y o
off th3t w7t FE3jo] T WA shed Belvt ol F
oA = AAES AT JeAe] vt

A2 7)9ke] 8% oldls) AT 1947] FHE o] F7H A5
39 siFEs dgol Z3te] Hol 100 opd A& gt
o} ghdis) el AdE A 1009 ol HHE HsAe
Ay} Bl FelE vebsty] gEelta & F vk 1991d
499 377 RYEE - H7} L F 73 (Trilateral Monitoring
Assessment Program)< 5'dw}t}h &3 E 1A (Quality Status
Report)t H-37]18 02 FAME RIAE et it} gels]
BUHY - 3yt 2200 S A d%s JegoR
Brvsta ElA H3xe) @A HEE Frlehs Zlolh olF 4
& AR 107) FA F I FAY FEE S A 72
¢} 715l uigt A7t 7te] Hojoptt @A RS HuME ¢
olch. shdlsfol FA AREE 7 Al 5% A W AR F
A2l Aol A Hojut A Q1] #AIE sfetsh= TR
ATFAle] Walkska glot.

AwQA e FA: &i9] A2 E e 23 5L ey
AAEE wo]7] 3 AlRLAE 1PA717] % e g
& st FUEH AEH 07 LTI vk Holrt Al ARy
T gEYAS FHE AR A5 st o=, A9 <L
Az FAE A2t 93l (Leadership Council)’7} Al91=} 2}
259 Foleh AR E o]Zof e ARAR A4S e
skl Y= FREC] AFFA Fofetr ik /IS &t
1 glom, shdis] B tist AXF2E fa) ofds) 24, 5
A ohisl g 5 FeA nSTHE Akl

AlR1e) QAo S ae 0] ABAHLE Hrlelr) A% A%
4737} B EUER AE s o] BT 7]od8ka Slok FA A
ST EULE 2d B9 3 RUER AR A4S Wik
glom, 53] 200935 E = ‘State of the Sound’ZH= ©15-2] EHI1A
2 23 RUEY A9s Bty glon, AuA A73Ae T84
o7 Frysp] 8 F 20702 AxE A3l rk(Table 3, 4).

DFA AREEA A 7P S A 99 A7) (King County)2) 735, 1980 thell st gl Al d & SE3lHA F58 dats FUsY sheE 8%
07 FFEAE, ol FA AR T/ AT s & Ad A Bk o gt o] 7] 7RATHEE AR o] ol thaiA] & AN T Y= AR

=9} AR Fofel gaf o] Fo1 A Ao Th(FHFA, 2009: 42-43).



216 29 - B - oFE - olud - T - 23 - 9T - o3
Table 3. Gap analysis about demands of policy making
Foreign practices Domestic practice
Puget Sound Partnership Trilateral Wadden Sea Integrated Estuarine Management Gap
in America Cooperation in Europe System in Korea
. Global climate change and changes in
Issues Mass mortality of gﬁzal c(ilmate c{;a;gfel;nF(t{od river conditions by constructions such Lack of interest in
fish in 2002 and ecosys IO s the 4 major rivers restoration  ecological issues
change .
project
Recovery terrestrial and Integrated management for eco- Construction of comprehensive moni-
Demands Goals freshwazr ecosystem in system conservation, coastal pro- toring system, Integrated modeling, Lack of knowledge
of Policy Puget Sound un)t,il 2020 tection, and land use development and Information System in Korean  -based Support
Making g of tidal flat in the Wadden Sea estuaries
Composition Government-citizen International cooperation Academy-Industry cooperation Lack of local
P partnership (Denmark, Germany, Netherlands) Y Ty coop governments’ role
Evaluation - Aims in 6 sectors
of program 6 aims and 20 indicators Aims in 10 sectors - Development of estuarine health Development stage

index

Note: Puget Sound Partnership is referenced by Ryu(2009) and Puget Sound Partnership(2010a, 2010b). Trilateral Wadden Sea Cooperation
is referenced by Ministry of Land, Transport and Maritime Affairs(2009)

Table 4. Gap analysis about knowledge-based support

Foreign practices Domestic practice
Puget Sound Partnership Trilateral Wadden Sea Integrated Estuarine Gap
in America Cooperation in Europe Management System in Korea
. Emphasis on the relations Emp l}ams on the structure and . . Emphasis on
Monitoring b function of estuary ecosystem Emphasis on water quality .
etween ecosystem and . 2 . o water quality
Knowledge  Program h (Trilateral Monitoring and and ecological monitoring L
uman monitoring
-based Assessment Program)
Su rt . . .- . - . .
ppo! Information Pul?llcatlon of report of moni- Publication of the Quality Status Dc.:velopm-ent of GIS-based Lack of
toring, the State of the Sound, Report every 5 years and information system and .
Support . . . . Information
every 2 years nonperiodic thematic report decision support system
Table 5. Gap analysis about citizens’ awareness
Foreign practices Domestic practice
Puget Sound Partnership Trilateral Wadden Sea Integrated Estuarine Management Gap
in America Cooperation in Europe System in Korea
Citi , - Inducement of environmental Establishment of the Wadden Sea - Value assessment of estuarine Lack of citizens’
1tizens . N C e .
Awareness stewardship Forum and International Wadden ecosystem participation and
- Reflection of citizens’ opinions Sea School - Estuary forum about local issues  education program
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Table 6. AHP results in the science technology sector
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Science Technology

HJer;Iarchy Total Estuary Closed Estuary
0.525 0.551
o Total Closed (A-B) Total Closed (A-B)
I Monitoring Estuary (A) Estuary (B) Modelling Estuary (A) Estuary (B)
0.682 0.672 0.010 0.318 0.328 -0.010
IIT 1) Basin (Tributary) 0.174 0.168 0.006 1) Integration 0.271 0.246 0.025
@ Hydrology ' 0.166 0.157 0.009 (D Space-Sector Model 0.435 0.439 0.004
v @ Water Quality 0.279 0.252 0.027 Integration
@ Sediment 0.216 0.225 -0.009 @ Mode]-Monitoring-GIS 0.565 0.561 0.004
@ Ecology 0.339 0.366 -0.027 Linkage
T 2) River (Main Stream) 0.223 0.190 0.033 2) Basin (Tributary) 0.168 0.151 0.017
(D Hydrology 0.167 0.162 0.005 D Hydrology 0.191 0.181 0.010
v (2 Water Quality 0.263 0.246 0.017 (2 Water Quality 0.252 0.256 -0.004
@ Sediment 0.219 0.228 -0.009 (@ Sediment 0.224 0.229 -0.005
@ Ecology 0.351 0.364 -0.013 @ Ecology 0.334 0.334 0.000
Il 3) Estuary Lake 0.253 0.262 -0.009  3) River (Main Stream) 0.177 0.167 0.010
(D Hydrology 0.175 0.168 0.007 (D Hydrology 0.193 0.201 -0.008
v @ Water Quality 0.247 0.247 0.000 (@ Water Quality 0.267 0.261 0.006
() Sediment 0214 0.218 -0.004 (@ Sediment 0.214 0.213 0.001
@ Ecology 0.364 0.366 -0.002 @ Ecology 0.326 0.325 0.001
Il 4) Estuary 0.350 0.380 -0.030  4) Estuary Lake 0.166 0.180 -0.014
@ Hydrology 0.197 0.193 0.004 (D Hydrology 0.159 0.162 -0.003
v (2 Water Quality 0.232 0.230 0.002 @ Water Quality 0.249 0.252 -0.003
@ Sediment 0.203 0.208 -0.005 (@ Sediment 0.257 0.248 0.009
@ Ecology 0.368 0.369 -0.001 @ Ecology 0.335 0.338 -0.003
s 5) Estuary 0.219 0.255 -0.036
(D Hydrology 0.203 0.207 -0.004
v @ Water Quality 0.261 0.243 0.018
® Sediment 0.209 0.221 -0.012
@ Ecology 0.327 0.329 -0.002
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Table 7. AHP results in the policy management sector

o - BEA - 9RE - oy

Policy Management

Hlera;rchy Total Estuary Closed Estuary
0.475 0.449
Total Closed Total Closed
i A-B A-B
o poriey & Management Estuary(A) Estuary(®) “®) Agsessment & Support  Estuary(A) Estuary®) AP
0.613 0.670  -0.057 0.387 0.330  0.057
I 1) Policy 0.482 0.490 -0.008 1) Assessment 0.368 0.405 -0.037
v D Estuary Management Law 0.678 0.639 0.039 (D Health Index 0.490 0475 0.015
@ Estuary Program (Estuary Forum) 0.322 0.361 -0.039 @ Sustainability Index 0510 0.525 -0.015
I  2) Management 0.518 0.510 0.008 2) Education 0.307 0.307  0.000
@ River Development Measures 0.175 0.168 0.007
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Fig. 9. Comparisons between sectoral priority and weight of the
domestic estuarine research (Total estuary).
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Fig. 10. Comparisons between sectoral priority and weight of the
2010’s domestic estuarine research (Total estuary, Science Technol-
ogy sector).
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Fig. 11. Comparisons between sectoral priority and weight of the 2011’s
domestic estuarine research (Total estuary, Science Technology sector).
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