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Abstract : This study suggested methodology of Citizen Science as a tool of ecosystem conservation
and management to achieve Wetland Protected Area (WPA) Conservation Plan and examined whose
applicability in 3 WPAs (Jangrok of Gwangju metropolitan city, Madongho of Goseong in South
Gyeongsang Province, and Incheongang estuary of Gochang in North Jeolla Province). It consists of
a) figuring out main interests and stakeholder or beneficiaries of WPA and their information demand
based on conservation, utilization, and management target in the WPA Conservation Plan, b)
conducting research activities to gain outcome to address stakeholder’s demand, and c) returning
the research outcome to citizen scientists and making diffusion to the society. Based on the suggested
method and process, citizen scientists conducted ecosystem monitoring (plants including Invasive
Alien Plants, terrestrial insects, traces of mammals, discovering unknown wetland). As a result,
citizen scientists contributed to collecting species information of 16 plans, 43 species of terrestrial
insects, 5 mammals including Lutra lutra (Endangered Species I) and Prionailurus bengalensis
(Endangered Species II). The authors constructed and provided distribution map of Invasive Alien
Plants, which included information of location and density which citizen scientists registered, for
Environment Agencies and local governments who manage 3 WPAs to aid data-based ecosystem
policy, In further studies, not only accumulating research data and outcomes acquired from citizen
science to suffice the policy demands but also deliberate reviewing policy applicability and
social-economic ripple effect should be processed for the suggested Citizen Science in WPA to be
settled down as a tool of ecosystem conservation and management.

Keywords : Wetland Protected Area, Citizen Science, Wetland Protected Area Conservation Plan,
Monitoring, Reflux of Outcome
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The Sth Comprehensive National Environmental Plan (2020~2040)

Widening citizen participation based on big data and citizen science as a manner of expansion in biocapacity
of national territory and operation of ecowelfare

!

The 4th Fundamental Plan for Wetlands Conservation
(2023~2027)

4th National Biodiversity Strategies and Action Plans
(2019~2023)

Expansion of citizen science research for Wetland
Protected Area (WPA) to achieve ‘scientific
investigation and assessment of wetland’

Systemization of citizen participation based
ecosystem monitoring to enhance implementation
of Biodiversity Strategies

Figure 1. Strategy of Citizen Science described in the national plans regarding wetland ecosystem

Planning Planning Planning
(Step 1) (Step 2) (Step 3) (Step 4) (Step 5) (Step 6)
Identifying Stakeholder Setting Capability Research Reflux and
the target of and issue the goal = building activity = | diffusion to
conservation and analysis of Citizen for citizen and yielding stakeholder
management Science scientist output
of WPA

Figure 2. Methode and process of Citizen Science for WPA suggested in this study



ofolof - 014 - ZXIB / S EXIHEXIS0| Mep BH 2] SN ABITISINT WHE o Mut Ao wet 453

=% ZYEH A Bk g Foz HALHES
(Invasive Alien Species, 1AS) A4 &A%} glo|gE
SRS, AE2 AN ARE $2lel0] 1E
Aote] HAA) Pelo] Bg e ARlE Basgn
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ek (5F3E2) A AE AA L Lo AR ofoF gth(Figure 3).
A7 N A% ALY B 2 doleg
SRS HARGS Bastel el Ao w oy O AEMAET BSOS
W NAF=G g3 of sl (ZE3) 54 337} AlRlafet ot g2 HaEol Rt AdEs
£ HeliAetH B A Aol s Br7h A RS Fakeo gty Alqlatetedat 37t e g 1 XA
HEEE 2= Q) IR E AJTlo] 435}l B & Aol FARZA ] FejA st Y& AA B2 S
SHAY, AlRlo] ejAAH| A H7F 5o A X‘Oﬂlf’é ST = 9= 52 A3 AE AAES A=
S Qt}h (BH4) SAETA Y Ao A9 A8 SHQ A ANl 5 A2 e Ed D AAE
33 BAo| gat AZAS BEE sl Ao Alul 8 RAFAEES ShHely, digAtE S Tgete] U
FYEYIZ FAst] AT U TRIES & FAT|To|A FE HAFS U RIS A7}
Y3l 25 AL A71 9 Bio| Rakdict L R L M e = P [ A e
AE HeA S 9 ol ddt= IAARE A5t
4, N|Rlatstxt chet SEAstns L Aola oS0 e A IS AR 2AF T 2}
Al FeRA}e] g2 ARkl =27, HETH 25 Agetal, ¥ 7|8 A udt YEF 55
of o|27|74A] thefetEE Alqlafetdt Auke] A 4 B2 S JIEE 5T 4= ot A 1
A AAE £0)7] Yslie gFusol ‘?}Qoiolt 5o i FoAAELS FAETA| o A4let=
ohth, A7t S0 B ARk A= AES A D ] H 9] HE3AAE =48k ws 2}
A e Aol thgt ek 9 AYEjA B 24l ?}"o’:ﬁ BE ARste] SARSA| S WAl sl A
+ Aol ARl A ol A= dHe A SAERZA Ao thgt A4S ALst= Zo] A7t

B 2 ARGE wofof Tk, Al4xt AEA7IE 2 4 Yth(Table 1).

AB(23~27)9) &

23 9AS o) Alvlafekal oeF

B A2 ATENAE el e Fojop O STER U S

s}, Aglalska T 4 27 Aeaksia g ) ARIEAT A} EEEE ATFRE 44 ©
EAr A, Alnlaetl S g %t Aol A A7t Aol Al ghrafiof gttt A=
718 w53 oA AV R AR 2A S F7H AR, A 29 ohekgt of s AL 2
AR HEDS AR AT A ZAAT 2 lrk W} 5E0] SHAE BHHoR AR A
QL AN Bt ek AWBSAL FHR S SAREAY AT IAY) AT A
7} ol e ZAM RS Il SR A ARE S AR Y SRS Algsto] A wt A=
A 4 ol Fo] Y A/IFEA AT FANE  AA-LAY o] Bash Sdve aR|el 9
WS 5 B Rt APANE EET £ BEPAS mEAES AUT Bt ok AY &
‘ Stage ‘ Target ‘

‘ Introduction stage ‘

Gathering citizen scientist applying networks in wetland protect area and building relational trust ‘

v
. Ability of ecosystem monitoring of citizen scientists (mentoring from experts including wetland surveyors)
Developing stage . L
and improvement of applicability of research result
v
Mature stage Empowerment of self-directed research and creation of outcome from citizen scientist

Figure 3. Capability building stages for citizen scientist of WPA
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Table 1. Suggested research program of citizen science and output to satisfy target of conservation, utilization and management

for WPA Conservation Plan

Target Project and suggested research activity Suggested output
(Project)
L + Intensive survey of ecosystem, periodical monitoring of wetland
Systematization for N .
fundamental research | Making biotope map List of wetland
» Construction of ecological information system and DB species

of wetland

(Research activity)
* (Data collection) ecosystem monitoring and collecting species/habitation data

Improving ecosystem
health and wetland
conservation

(Project)

* Extermination of IAS

+ Improvement of wetland, restoration-:management of habitation, biodiversity
management agreement

(Research activity)

+ (Data collection) habitation of IAS, source of pollutant

* (Analysis) mapping of IAS distribution, contamination

* (Application) extermination of IAS, pollution management

Distribution map of
1AS, pollution map

Enhancing ecosystem
services and wetland
function

(Project)

* Assessment of wetland conservation-ecosystem value
* Linkage of ecological network

(Research activity)

* (Data collection) Materials for wetland assessment

* (Application) Wetland assessment

Assessment result
of wetland value
and ecosystem
services

Constructing
management system
of cooperation -
communication

(Project)

* Operation of committee for conservation and management

* Monitoring of citizen alliances, operation of education-promotion program
* Development and operation of training program

(Research activity)

* Networking, education, publicity

Citizen Science in WPA: Citizen scientists’ monitoring of species in wetland and registering the data

(taken pictures with species and habitat) on EcoBank

v

Stakeholder/beneficiary

Applied field

Output

(information from data analysis)

Government level

(Environment Agency)

Intensive survey of inland wetland

Supplementation of annual monitoring

of WPA and utilization for conservation plan >

* List of species in the WPA
(3 areas, 4 taxa)

Local level

(Environment Agency,

Local Government)

Wetland conservation and restoration

Extermination and management of IAS
(applying government subsidies, confirming >
the location of management)

* Distribution map of IAS
* Result of analysis on habitat and
behavioral characteristics of IAS

Individual level

Wetland Education

Education for local ecosystem

(residents, local students, visitors) >

» Wetland species book for citizen
scientists’ children

Figure 4.

Suggested system of research output and reflux of Citizen Science in WPA
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Table 2. Overview of study area

Name Dl d:te Target of conservation, utilization and management
/Plan order
— Ecosystem monitoring and related research
Incheongang estuary of Gochang °18.10.24. (chaqges Qf flora in we.tland, ecologlca}l succession, etc)
(North Jeolla Province) /1tC19) — Biodiversity conservation and restoration
— Establishment of facilities for wetland conservation and utilization
— Citizen support program
— Conservation and restoration of Jangrok in Hwangryong River
Jangrok of Gwangju ’20.12.08. — Biodiversity and ecosystem health
(metropolitan city) /st(’21)* — Systematization of wetland management
— Enhancement of ecosystem services and wetland function
— Strengthening measures of wetland conservation and restoration
Madongho of Goseong ’22.02.03. — Improvement of biodiversity and ecosystem health
(South Gyeongsang Province) /1st(’22)* — Systematization method for wetland management
— Extension of wetland ecosystem services

* Order of WPA Conservation Plan
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sto] WEA E= SIS tiA o2 R4S A AA 2 A A AR AE A E SANES
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st ro] AL A 7R AEE SEAD = = At

Alo|th(Figure 4).
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M 2% 9 73 8 ATolA S AT eold ATl
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Monitoring invasive alien plants

Exploring terrestrial insect
and traces of mammals

Discovering unknown wetland

Figure 5. Research activities of Citizen Science conducted in this study for 3 WPAs
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Figure 6. Output of the Citizen Science in this study (distribution map of Invasive Alien Plants in the WPA
Jangrok and Madongho(Citizen scientists in Gochang could not find Invasive Alien Plants in
Incheongang estuary)
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