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ABSTRACT

This research was completed to provide fundamental data regarding the guidelines to installing and
managing utility facilities & structures in wetland protected area to advance the functions and
sustainable use of ecology services by preserving the ecology within wetland protected area. There were
5 on-site researching areas that were used as the main subject with these areas chosen and considered
from 21 inland wetlands that have been designated and are being managed from the Ministry of
Environment and by their designated dates as a wetland protected area. The utility facilities in these
wetland areas were categorized by their types and a detailed on-site investigation was proceeded with

investigation items chosen whereas these facilities are working by their roles from their location, size,
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used materials, types, information contents and etc., The results showed that regarding informational
structures, several locations of information boards were distanced from the main exploring routes which
did not consider the visitor’s eye level which had their readability dropped and by sunlight, time lapse
and water penetration, many information boards were damaged or corrupted so that it was hard to
confirm the information noticed or understanding an image. Insufficient observation and educational
structures were installed that considered the ecological characteristics of wild animals and their living
conditions. Regarding convenience facilities, there were parking lots that were installed on the fore-land
and to decrease non-point solution sources, some parking lots needed to be located in protected
lowlands while some facilities’ shape and colors did not harmonize with their natural surroundings,
creating a sense of awareness, which will need some more consideration. As for safety facilities, they
were very insufficient compared to other facilities. This means that additional safety structures are
needed so that related personnel can be aware of where a visitor is located when an accident occurs.
Protectional facilities strongly needed new structures and a management system to cut off entrances
and do surveillance so that visitors do not go into areas outside of the managed areas and bring
damages to restricted locations. Research labs needed to expand the use of automatic weather systems
and water gauge equipments to build fundamental data regarding floodgates that are intimated to the
forming of wetlands. Sensor cameras and other types of monitoring systems are needed to monitor the

majority types of animals living in the wetlands as well.

Key Words : Wetlands Ecosystem Service, Sustainable use of wetlands, Preserving and restoring wetlands,

Eco-tourism.
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Table 1. Study Site.

.| Date Designated
. . Area Size
Types Name of Region Locations (km?) as wetland
protected area
Jeonnam Damyang County’s Daejeon-myun,
) Damyang Wetland | Subook-myun & Hwanggeum-myun 0.981 2004.07.08
River Yonggang-Dong, Buk-gu, Gwang-ju City
Type
Hanbando sztland Gangwondo Yeongwol-County’s Hanbando-myun| 2.772 2012.01.13
Ramsar Site
All areas in Gyeongnam Changnyeong County’s
Upo Wetland | Dachab-myun, Leebang-myun, Yoouh-myun, 8.609 1999.08.09
Lake Daeji-myun
Type N, X
Ungok Wetland | cO1Puk Gochang County’s Asan-myun 1.930 2011.03.14
Woongok-ri
.| The High Moor, . .
Mountain All areas in Gangwon Injae County Seohwa-myun
Type Yongneup Dae-am Mt’s Big Swamp & Small Swam 1.360 1999.08.09
P of Mt. Daeam 5 P P

* Source: Internal data from the MOE. Status of designated wetland protected area(January, 2016).
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Table 2. Types of Preservations for Wetlands and Facilities.

Category

Name of Facility

Information

Information board, directions map, Information board for wetland protected
areas, ecology explanation board and etc.

Observation &

Exploring routes, observation deck, observation deck for birds and etc.

Facilities in Education
Wetlands Convenience Restrooms, parking lots, pergola, benches and etc.
Safety Fire-prevention system, first-aid kits, Rescuing equipments and etc.

Visitor Center4)

Visitors Center, Maintenance Faculty, Information Center, Observation Post
and etc.

Preservation Security

Facilities for

Cut-off entrance systems, CCTV cameras and etc.

Wetlands Research Labs

Automatic weather system, automatic water gauge, camera sensors and etc.

* Note: Reconstituted by the Wetlands Conservation Act(http://www.law.go.kr) and the MOE(2010).
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Table 3. Purposes and Features of Facilities in the wetland protected area.

Category Purposes & Features
. Characteristics, regulations, needs of cooperation, information on the
Information . ..
ecology and etc., are informed to the wetland protected area visitors
Observation & | Understanding and being aware of the wetland environment while not
ilities i Education harming the wetland protected areas and experiencing the nature of it
Facilities in g p P 8
Wetlands® . Providing conveniency and resting areas for wetland protected area
Convenience ..
visiters
Safet Promoting a safe environment for the visitors and providing the needed
y medication or rescue actions for any accidents
) Securit Securing safety for wetland protected area visitors and to minimize any
Preservation y damages to the ecology
Facilities for
Researching activities such as investigations, observations, monitorin,
Wetlands Research Labs & 8 &
and etc.
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Table 4. Comments Regarding Wetlands Preservation & Utility Facilities.
Category Contents Others
Information boards did not consider the eye-level & readability The High Moor,
of it for visitors Yongneup of Mt. Dacam
Location
Readability is declined due to information borads not locate | Hanbando Wetland
on main visiting routes Ramsar Site
Using useful trees and other materials that could be found The High Moor,
in its surroundings Yongneup of Mt. Dacam
Damages to inofrmation boards due to sunlight, time lapse and The High Moor,
etc., Yongneup of Mt. Dacam
Material . . .
atenals Damage of information boards due to water penetration Ungok Wetland
Informati e
ntormation Durability is good due to the use of steel but doesn’t blend | Hanbando Wetland
structures R . :
it with its surroundings Ramsar Site
Colors that are unnatural with its surroundings Ungok Wetland
Information board designed by the form of the Ungok Wetland Ungok Wetland
Types
Most of the boards are made in a rectangular shape -
. No differentiations that includes the location’s theme and its
Notices . °
storytelling
Facilities in Bicycle information boards, cultural eco trail information boards,
Wetlands Others | mountain & river information boards and various kinds of other | Damyang Wetland
information boards installed.
The location of the birds’ habitat was not considered and a
. . . . . Damyang Wetland
Location | birds observation deck without any shelter from its surroundings
Observation Lack of shelter surrounding the birds observation deck Upo Wetland
&‘ Wild animals can move around due to the observation desk| Hanbando Wetland
Educational installed at higher heights Ramsar Site
Facilities .
Size | Creating a trail that has a small width with distances from
the footholds to minimize the surrounding environmental Ungok Wetland
damages
Parkit}g lot installed with.in the forelfm(.i so that non-point Damyang Wetland
pollution sources can be immersed within the wetlands
Location
Convenience Bicycle holders are installed on hills which can have it
. . Upo Wetland
Structures inconvenient and hard to use
Material Ffolors and designs were installed that doesn’t blend in with Damyang Wetland
its natural surroundings
Safety Safety structures installed at areas that accidents may occur Upo Wetland
[ Location
Facilities Most of these structures were not installed -
Protection Location With many visitors using this location, areas out of the trail| Hanbando Wetland
Facilitieis are being damaged Ramsar Site
Wetlands . .
. More automatic weather systems and automatic water gauges
Preservation . . -
e Research are needed to build fundamental data regarding floodgates
Facilities et Location
Facilities

More sensor cameras and other monitoring facilities are needed
to monitor the major types of animals’ habitats
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Information boards did not consider Readability of direction boards drop
the eye-level & readability of it for due to its location lower than
visitors eye-level

TR (0557 Ry UV 5y

An information board has been  Information boards made by steel. Information board damaged due to
corrupted due to sunlight and its hard Does not blend in with its water penetration
to read and recognize the images surroundings

Em . PRl

Information structures from the same protected area completed by other business projects

Figure 1. Comments Regarding Informational Boards.

Lack of sheltering at bird observation ~ Decks installed so wild animals Distanced footholds used
deck surroundings can walk around for a trail

Figure 2. Comments Regarding Wetlands Preservation & Utility Facilities.

A7Ade] B FA9 BAT VAR F v &4 W AN Fo 5EF e =Y
o 2RO V12 ARE TE] A A8 HYS A WA Be) mUEY A4
RS, A5e9AY £9 gt Best =9 ot Besitan Bud



Parking lot installed within Bicycle holders installed on hills Colors that don’t blend in with
the foreland so that non-point to have it inconvenient to use its surroundings
pollution sources can be immersed
within the wetlands
Figure 3. Comments Regarding the Conveniency Facilities.

First-aid kit installed Rescuing equipment installed Damaged terrain due to the use of
non-trails
Figure 4. Comments Regarding Safety & Protection Facilities.
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Appendix 1. Conditions of Preservation & Utility Facilities at the Hanbando Wetland Ramsar Site.

T f N f . .
Category ypfe.o am.e. © Material Size(cm) Installed Others
Facility Facility
* Steel is the main material used while the
Steel, 310%250 1 gray col.or declines the §ense of awart.eness
wood * Information boards look into the opposite of
Information sunlight, decreasing discoloration effects
Boards
* Wood is used as the main material and
Wood, R .. R . .
steel 170x180 9 information is written in steel, creating very
good durability
* Steel is the main material used while the
R Wetland :
Information . Steel, gray color declines the sense of awareness
Explanation 95%250 1 . . .
structures wood * Information boards look into the opposite of
Boards . . . .
sunlight, decreasing discoloration effects
Informati
niormation * Darkened gray colors & steel is used to create
on the -
Topogranhic & Steel 85x110 6 very good durability
pos p' * Installed & managed by the local government
Geological
Directions 70%185 * Wood .1s. used and installed where the trail
Wood 5 gets divided
Board 70%160
Wetland * Installed & managed by the local government
Utility . . e . .
i Observation Width140x * Facilities available for wetland visits
Facilities Wood 1 . .
Deck Length2,500 (Connected with the observation deck)
Observation | g 4 | 300x300<400 | 1|+ Pergola is installed bservating facili
Observation | (Pergola) 00 ergola is installed as an observating facility
&
Educational * Deck where the form of the Korean peninsula
o Area: .
Facilities Observatory Wood about 35m? 2 can be viewed
* Installed & managed by the local government
Observation * Installed to easily move around from sharp
Wood - 3
Deck slopes and streams
Portable Fiber-reinf 3 toilets,
orced . 3
Restroom . 4 toilets
Plastic
* Provided from the H: - i
Convenient N Six-angled ovided from the Hanbando myun. and their
e Pavilion Wood L 1 local government for the convenience of
Facilities Pavilion ..
VISItors.
More than
Parking Lot | Asphalt | 50 Vehicles 1
can Park
Cut-off * Structure to prevent vehicles in entering the
entrance Steel Length 5,000 4 P &
wetland protected area
Wetland . systems
. Protection
Preservation Faciliti
Facilities actiihies * Structure for surveillance regarding
CCTV Steel Length 4,000 4 observation and illegal activities within the

wetland protected area
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Appendix 2. Conditions of Preservation & Utility Facilities at the High Moor, Yongneup of Mt. Daeam.

T f N f . .
Category yp.e.o am.e. © Material Size(cm) Installed Others
Facility Facility
Informati . .
niormation Wood 175%190 2 * Installed in main entrance areas
Board
Directi 60x12
;e(;:a;(;ns Wood 86% 90’ 2 * Installed through the trail roads
Information of * Structure to inform the natural reserves
Natural Reserves | Wood 32x32x400 1 4
area
Area
Information on Wood, * Installed to prevent vehicle access in
. 70%200 2 .
Vehicle Access Steel military reserved area
Information ; .
structures * Board’s coating part is corrupted due to
Information of Wood, sunlight
. 140%200 3 .
Restricted Areas Steel * Tree patterns were painted on the steel
which declines a sense of awareness
Explanation Steel * Explanation of the protected area and a
Wetland Board of Natural ’ 45%180 2 map of the natural reserves area
. Wood
Utility Reserves Area - Wood and steel were adequately used
Facilities
* Ecology information provided of
Explanation Wood, 300%120 ! Yongneup .
Board of Ecology| Steel * Hard to read the words and images due
to sunlight
« Stones are used on the road to make a
. . Approx. trail
Trail. St Width 210
rats one id lkm * Sense of awareness is declined from its
Observation surroundings (Size of Stones)
Educftional Observation Wood | Approx. 50m? 1 . An observation desk that can view the
e Decks Big Yongneup
Facilities
Binoculars for * Installed around the Big Yongneup so
. Steel Height 150 2 the inner parts of the wetlands can be
Observations
observed
Con\fe‘n} ent Benches Wood 180x40%40 6 * Provided for the convenience of visitors
Facilities
Fences for Wood & Approx. | * Preventing visitors to enter within the
. 120%x200
Preventing Entry | Rope 250m wetlands
Protfe?t.lon Gates to Prevent Steel 500250 | * Gates installed to prevent vehicle
Facilities Entry entrance
S Protecti More th:
Wetland courcov(;rec on Wood Width 200 Or(; 0 . Installed to decrease erosion of streams
Preservation
Facilities Automatic * Measures temperature, precipitation,
Weather System - Height 400 1 humidity, wind directions & wind
AWS dk
Research ¢ ) speeds
Faciliti Aut tic Wat
actiities utomatic vater - - 7 * Measures the water-level
Gauge
Sensor Camera | Plastic 7x12x6 1 * Investigates wild animal habitats
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Appendix 3. Conditions of Preservation & Utility Facilities at the Ungok Wetland.

T f N f . .
Category ypfe.o ame © Materials Size(cm) Installed Others
Facility Structure
« Information of the wetland protected area
Woog, 140%170 3 and typ.es of living animals . o
Acrylic * Corruption due to water penetration within
acrylic boards
Information * Designed by the shape of the Ungok
Board Wood | 200x210 2 gned by P g
reservoir
* Information of the wetland protected
Wood,
Acrvlic 300x300 1 area/areas legally protected
Ty * Excellent readability
110x1
Directions Wood 1 ng 167(())’ 8 * Information of cultural ecology trails
Board
Wood 70%170 3 * Installed by the Ministry of Environment
Wood 110%150 | . Informat_lon of the origin of Ungok
Explanation Board Reservoir
of Wet Lands o H
Wood 90%160 1 Exl.)lanatllons of 11.16 types of wetlands and
their major functions
Infi tion Board
Trormation Boar 100x160, * Map of the wetland protected area and
of the Wetlands Wood 2 . . . .
100x130 information of restricted actions
Protected Area
Information board * Bright colors such as blue, white and etc.,
of the Life Steel 120%200 1 are used which declines the harmony of it
Wetland | @ ation |Preservation Arca to its surrounding environment
Utility
Facilities Structures Wood * Information on the animals living in Ungok
Ac li,c 220%160 1 Wetland
i * Corruption due to sunlight
Information Board . e
of Animal Life Woog, 220%160 ! Informat}on on the plants within the Ungok
Acrylic Reservoir
Steelj 100%160 5 . Mownon on the forms of plant and animal
Acrylic habitats
. . * Ecology trail road A 39km Ci
Trail Information |y, | 140x170, 4 i?holg)y ln?lnr;)i?mc'o m)seié informati ium:
Boards 00 170%170 wi - 0| .e ajac) a ormation o
required time
* Entrance information on the Ungok
. W X
Information ood 60160 ! Wetlands Trail Road
Reconstruction
Work Wood 45180 ! « Effectively notices visitors by being installed
at the entrance of the restoring sector
Caution Boards Wood 65%70 ] * Information on precaution matters in the
wetland protected area
Water-Level . s
Observations Wood 100%160 1 Observing the water-levels within the
. wetlands
Information Board
Information Board * Measuring rain gauges, amount of snowfall,
of the Weather Wood 100x160 1 temperature & humidity, wind direction &
Station speed, sun radiation conditions and etc.
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Appendix 3. Conditions of Preservation & Utility Facilities at the Ungok Wetland (continued).

T, f N f . .
Category ypfe.o ame © Materials Size(cm) Installed Others
Facility Structure
* Viewing spot of the Ungok Reservoir
Viewing Deck | Wood 200%600 6 * Information board regarding inhabiting
plants and benches installed
* Observation deck installed and following
. . Approx. the water’s edge
. |Observation Deck| Wood Width 150 . . .
Observation ervation Lee oo ! 1.2km | « Safety is secured as its separated with the
& road
Educational
Facilities Observation * Installed following the trail road where
Deck(Pocket Wood - 8 visitors can rest and view the Ungok
Space) Wetlands
. . * Capacity of around 5-10 visitors
B
ird ?)ZS:IZV ation Wood | Approx 15m? 2 * 1 spot with binoculars and 1 spot as a
Wetland photo-taking zone
Utility
Facilities Restroom ) 300%780 1 . Tragh can with recycling bins installed
outside of the restroom
Wood | 500%250%300 2
Pergola « Installed for visitor convenience
Wood |250%250x350 1
Convenience Wood 180x40x70 4
Facilities Wood | 160x40x80 5
Benches « Installed for visitor convenience
Wood 150x40%40 4
Wood 200x50%80 4
Drmkn}g Steel 100%180 1 . Loce'lted ne.ar the departing point of the
Fountain healing train
Fence to Prevent Wood 150%120 1 . Blockmfg entrances from visitors within the
Entrance Teservoir
Ent‘rance Steel 400%180 1 * Installed to restrict Fhe (t.ntrfince to.pf().tected
Preventing Gates areas and to restrict fishing activities
Protection
Entrance
iliti W * Install
Facilities Preventing ood, 300%40 3 nstalled th prevent entrance to
Concrete reconstructing areas
Structures
Wetland
Preservation * 2 audio guidance speakers installed
Facilities CCTV - - 2 - Access restriction audio active when one
tries to access a certain protected area
Automatic * Temperature, humidity, precipitation,
Weather System - - 1 amount of snow, wind direction & speed,
Research (AWS) sun radiation and etc., are measured
Facilities
Water-level .
ater ?Ve * Measuring the water-level of the inner-parts
Measuring - - 2 X .
. of the wetland’s soil
Device
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Appendix 4. Conditions of Preservation & Utility Facilities at the Damyang Wetland.

T f N f . .
Category ypfe.o ame © Materials Size(cm) Installed Others
Facility Structure
Information | Wood, * Information on the wetlands, 'maps,. designated
. 400%200 1 date as a reserved area, location, size of area,
Board Acrylic . . .
wild animal and plant guidance and etc.
* Map of the protected area, explanations,
matters to be cooperated, size of area, location
W i i
oocli, 200%180 4 and etc 1nf0rmat1.0n .
Protected Area Acrylic - Levell of corruption was different l.:)y the
Information locatl‘on of each stl.’ucture (Corruption of
Board acrylic due to sunlight
Information * Map of protected area, notices of restricted
Structures Acrylic 40x60 4 actions
* Vulnerable to sunlight
Explanation * Installed by the local government
boaIr) d of the Steel 140x160 1 » The information’s access is declined as its
70%160 installed on the back of the entrance restriction
Wetland
fences
Explanation
Board on Wild| Wood, 60x110 5 * Information on the plants and animals that
Wetland Plants & Acrylic live in the area
Utility Animals
Facilities
Observation Approx.
X .
Deck Wood 250%150 100M Structure to observe the protected area
Observation Bird
& Observation Wood | 600%200%210 3 « Structure so visitors can observe birds
Educational Deck
Structures
. * Observing birds (Binoculars installed), resting
Education . . .
Concrete 2 Floors 1 area, ecology experience & education location
Center . .
and other functions provided
Restroom - 500%1,000 1 * Convenience provided for visitors
Movable Sandwich 200x100 1 * Convenience provided for visitors
Restrooms Panel
Convenience| Parking Lot | Stones |More than 50 1 * Convenience for visitors visiting with vehicles
Structures
Wood, . . ..
Benches Steel 140%40x40 2 * Convenience provided for visitors
Bicycle Steel 10 Holders 1 . Mal.ly bicyclc? users can be seen due to the
Holders designated bicycle roads
Fence to Approx. | ¢ Structures to prevent entrance to hazardous
Restri Wi 150x14 '
Wetlands Protection EeStnCt ood 50140 1km areas and habitats of wildlife
Preservation nerance
Structures Structures —
ceTV ) Height 400 1 * Installed for the safety of visitors and

monitoring damages
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Appendix 5. Conditions of Preservation & Utility Facilities at the Upo Wetland.
T f N f . .
Category ypfe.o ame © Materials | Size(cm) | Installed Others
Facility Structure
Inf i Wi
nformation 00(,1’ 200%220 1 * Information on the wetland protected area
Board Acrylic
Information . .
Board of Entrance WOO(?, 120%200 3 InfoTII.latlon .of restrlct?d entre.mces and
. Acrylic prohibited actions and their exceptional terms
Restriction
Directions Board| Wood 10170, 3 * Installed following the trail road
ections Boa 00! 150%200 stalled following the trail roa
Information on Wood 160x110 1 * Information on bird habitats in the Upo
. Wildlife  |Wood, Steel| 210x220 1 Wetland
Information
Structures Cooperation . L . .
Notice Board for Xoolcilé 160250 1 ljslslter:t:it;on 1r11:$'gnanon on pets, vehicles and
Visitors Ty £P
Wood, * Information on trail roads in Upo Wetlands
i . 450%400 1 . .
Observation Acrylic and matters that require attention
Information -
Board Wood | 175x220 | Using a QR code .
* Installed by the Ministry of Environment
Bird-watching * Information on types of birds good for
. Wood, . . .
Information . 200x210 1 bird-watching and matters that require
Acrylic .
Board attention
. . A .| * Located on th d that 1 to the U
Observation Deck| Wood ~ [Width 150m| “PPr ocate ‘on e. road that leads to the Upo
300m observation point
Wetlands Wood 400200 1 * The w00(.i m.ateria.l i§ being cotru[?ted due
Utility . . to the scribbling within the observation deck
L Bird Observation
Facilities | Observation Deck * Made in a six-angled figure
ec Approx. . s
& Wood, Steel Sm? 1 * Excellent shelter due to the Willow Tree’s
Educational colony in its surroundings
Structures Appro * Binoculars, modeling of the Upo Wetland,
View Point Building PP ZX 1 information regarding the conditions of the
50m g, .
wetland and types of wildlife habitats
Upo Wetland * Displays the plants that currently grow in
Greenh - 1
Botanical Garden| ~ o OUs the Upo Wetlands
. h f Wetl
Restroom Building ) 1 Locate(% at the entrance of the Upo Wetlands
Ecological Park
Movabl
ovable FRP 1 Toilet 1 * Movable restroom for both men and women
Restroom
. Parking Lot * Parking lot for buses and lots for the
Convenience € handicapped are available
Structures
Benches Wood, Steel| 160x40x40 22
i * Convenience provided for visitors
Benches with a | w04 |160xd0x40| 3
Back
. Viewi
Bicycle Holders Steel 11 Holders 1 Los:ated at the entrance of the Upo Viewing
Point
Saf Rescuing Kit Steel 80x25%130 2 * Ropes, life rings and life jackets are available
atety .. .
Structures First Aid-Kit Steel 40%30%50 1 * Disinfectant, Pmd—alds, gauze, bandages and
etc., are available
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Appendix 5.

Conditions of Preservation & Utility Facilities at the Upo Wetland (continued).

Type of

Name of

Category Facility Structure Materials | Size(cm) | Installed Others
Wetland . .
eran .S Research | Pressured-Typed * Measures the water-level differences in the
Preservation o - - 2
Facilities Water Gauge Upo Wetland

Structures




