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Abstract: Project on Water and Environmental SustainabHititication linked with Ecotourism
in Langkawi Geopark, Malaysia is an initiative ¢edr out by LESTARI, UKM under the
UNESCO framework of "Science Harnessed for ASEANgiBeal Policy (SHARP)” with
Malaysian Fund In Trust (MFIT) financial assistan8aistainability science as a new emerging
field can be a tool to solve a complex environmiemat@hropogenic issue by promoting an
integrated approach of various disciplines, mutthile and across stakeholder. It is a problem
driven and solution oriented approach in creatinguatainable society requires the problem
solving skills. Thus the establishment of sustailitgltscience demo site in Langkawi Geopark
involved integration of the sustainability sciencencepts into natural resource management
frameworks and processes for supporting opporasiior more sustainable and resilient future.
This initiative is linked with Education, Ecotoums Geopark and Local Stakeholders and focused
on applying sustainability science principles taesgthen policy, legal and institutional
frameworks through collaborative linkages, learnialjiances and targeted interventions for
capacity building in Langkawi Geopark. The objeetof this initiative is to develop the whole
Langkawi Geopark as a demonstration site on watdremvironmental sustainability education
linked with ecotourism in Langkawi Geopark, where functions of stakeholders, ecotourism and
ecohydrology is integrated. It is an appropriatéidtive because the components of water
resources and environment are distributed througtih@uLangkawi Geopark and the resources in
this island have access and impact on local commuiiihus, this approach is suitable in
promoting sustainability science as a platform éeponds to the future needs in dealing with
water and environmental sustainability related essin Langkawi. Local stakeholders workshop
and interview sessions has been conducted with smrakgovernment agencies, local authorities,
private entities, NGOs and local community. Fielatad collection and survey on water and
environmental quality state condition in Langkawere also conducted through water sampling
and questionnaires distribution to local stakeh@dad community in Langkawi. A five (5) ways
feasibility framework has been developed and agplieorder to demonstrate the sustainability
science approach in Langkawi Geopark through mstikeholders participatory process
conducted during the study. The establishment sfasuability science demonstration site in
Langkawi managed to illustrate the sustainabilifgsce based solutions to solve related issues on
water and environmental sustainability in Langk&éopark and identified how environmental
sustainability best practices can support sust&ndbvelopment policies at local, national and
regional levels
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Introduction

ecotourism activities adopted. The ecological stri@s which have been implemented through planairty

development program imply the drawbacks in existjmyernance. Sustainable development is the best
alternative practice in the development of ecoariEducation plays important role for resolvinguiss related to
water and environmental sustainability as a toal donservation. Establishment of Langkawi Geopaskaa
demonstration site will contribute to the reductioh present environmental, social and economicessand
problems with the projection of availability of msces for the future generations in a renewabledno

The Langkawi Geopark is continuously facing enviremtal and water resources vulnerability in spite

Background

The Initiative for establishing the sustainabiliscience demonstration site on “Water and Envirorieden
Sustainability Education linked with Ecotourismliangkawi Geopark, Malaysia” was carried out by bh&titute
for Environment and Development (LESTARI), Univéirdlebangsaan Malaysia (UKM) under the UNESCO
framework of “Science Harnessed for ASEAN Regidralicy” (SHARP) with Malaysian Funds-in-Trust (MBIT
financial assistance. It was part of the establefinof UNESCO sustainability science demonstrasives in Asia
Pacific out of 5 selected demosites i.e. LangaeRRasin, Malaysia; Langkawi Geopark, Malaysia; 8@aRiver
Basin, Philippines; Ifugao Rice Terraces, Philigsinand Angkor Watt and Tonle Sap, Siem Reap, Cdiabo

The latest initiative in applying the sustainalilécience approach was implemented through “demnatitst
sites/projects” which were initiated by UNESCO (UBIEO & LESTARI 2015; Elfithri et al 2015; 2016). Thugh

a demonstration pilot project, UNESCO is activelgrking towards integration of the “Sustainabilitgi&ce”
concepts into natural resource management framewarkd processes for supporting opportunities foremo
sustainable and resilient futures (UNESCO & LESTARRBL3).

The demonstration site in Malaysia focused on apglpustainability science principles to establishearning
alliances and community practices with sustaingbifocus as well as capacity building on sustailitsbi
frameworks to move to a sustainable and resilientré. Thus the establishment of sustainabilitgrsoé demo site
in Langkawi Geopark involved integration of the tsiirsability science concepts into natural resounamagement
frameworks and processes for supporting opporasftir more sustainable and resilient future.

The study was conducted at Langkawi Geopark, Maaysngkawi Islands has been recognized as thgKzam
Geopark by UNESCO or1June 2007, the first UNESCO Geopark in Southasist. Langkawi Geopark has been
identified as a pilot demonstration site to applgtainability science for resolving water and eowimental issues
in the area through education and ecotourism, dikivith local stakeholders. It promotes best emritental
management principles and practices with a clednway to regional science policy interface.

Resear ch M ethodology

The research methodology for this study was comdubly using two approaches i.e. qualitative anchtiiadive

analysis in order to obtain the sustainability feawork as solution option for actionable knowleddeatt
stakeholders are willing to implement under clogkaboration of academics and non-academics (govenh and
private sectors; industry player and social sotieTihe overall research framework for Sustainapificience
Demonstration Site on Water and Environmental Suesbédity Education linked with Ecotourism in Lareki

Geopark, Malaysia is shown kigure 1.
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Figure 1. Research Framework for Sustainability Science Destration Site on Water and Environmental
Sustainability Education linked with EcotourismLiangkawi Geopark, Malaysia
Source: Elfithri et. al. 2016

government, private sector, NGO and media.

Stakeholder Consultation Workshop

The stakeholder consultation workshop was organireé3-25 November 2015 to discuss a sustainalsitiignce
framework and demonstration sites establishmertteelto water and environmental sustainability;,etmage
community and stakeholders who can be involvedhim éstablishment site in Langkawi Geopark; to ident
sustainable management plans and policies to hamaonservation and tourism development in Langkaw
Geopark; to propose learning alliances for prongptnstainability aspects of water and environmeritangkawi
Geopark and to design a sustainability science detration site on water and environmental sustdinalinked
with ecotourism in Langkawi Geopark. Many stakeleotdwere identified to provide adequate baselifenmation

on water and environmental sustainability in Langk&eopark. Stakeholder's views were gathered tifnoa
stakeholder consultation workshop comprising 6edéht categories of stakeholders viz. internatiangénization,

Site Observation, | dentification & Verification

A random observation was done during November 20it8 April 2016 at Kilim Geoforest Park, Kisap Ry
Landfill area, Incinerator, Taman Nilam, Bukit MglKuah Town, Mahsuri's Tomb and Cultural Center in
Langkawi Geopark, Malaysia. Site visits have dan&Q category areas in Langkawi Geopark to idemti&/current
water quality status in Langkawi Geopark includifgrest & Mangrove Conservation Area, River, Bedstand,
Waste Disposal Area, Green Practices, Rural ArebatJArea, Cultural/Historical Area and Districtefifons.

Water Quality Sampling

Water Quality Study and Sampling have been conducté5 selected rivers and tributaries to iderttiky current

water quality status in Langkawi Geopark, Malaysia.
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Questionnaires Distribution

The questionnaire on “Stakeholder and Communitgeative on Water and Environmental Sustainalisyes in
Langkawi Geopark” has been distributed in ordegegbinformation on water and environmental issadsangkawi
Geopark as well as level of awareness for betteragament of Langkawi Geopark. The questionairstsildliition
were done during February-April 2016 to the comrtiasiat six territorial division of Langkawi GeojgaiKuabh,
Kedawang, Ulu Melaka, Bohor, Padang Matsirat an@rAfangat Involving total 34 government agencied an
community. A total of 591 questionnaires passedréspondents, however returned questionaires froen th
stakeholders were only received from 326 resporsdémd only 150 questionaires were analysed directmplete
answer provided.

Dialogue/Discussion/Interview with Stakeholders

Detailed discussion/interviews were conducted thhoiscussions/Interview Sessions with 14 seledtexl
agencies/stakeholders and communities in Langkasdp@rk to obtain more detailed information abowgcsjr
roles of agencies in management and conservatiobanfkawi Geopark as well as current developmert an
implementation by agencies in Langkawi Geopark,ayisia.

Results
Framework Development

The sustainability science framework for action Haseloped during stakeholder consultation workstompising
on five (5) ways feasibility and has applied fomgiawi Geopark. The developed frameowork is shawfRigure 2
below:

Application of Generic Framework on Sustainability Science: 2030
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Figure 2: The Sustainability Science Framework for ActiorLangkawi Geopark, Malaysia
Source: Elfithri et. al. 2016

I ssues | dentification

Based on data collection, stakeholder consultatiorkshops and site observation conducted undesthdy, it was
identified 6 key issues in Langkawi Geopark i.eewd@ge Discharge; Solid Waste Management/Rubbistk b&
Awareness; Land Clearing/Forest Area Reduction/Mavey Exploitation; Water Quality Deterioration; and
Tourism and Recreation Activities.

Water Quality Sampling Analysis

As a result of the water sample analysis, belowngltbtable of water quality index and classificatimsed on
DOE-WQI guideline. All stations were categorizeddan class | or Il, with varied WQI value from 84 &7.
Classification based on National Water Quality 8tad indicates that present freshwater resourecensining
clean, can be utilized with required minimal treairn It is important to maintain the present statuszater quality
and any development in Langkawi Islands must implenwith good sustainability concept. The resutt Kmah
River, Kisap River (Intake 1& 2) as well Kilim Rivés corrupted due to mix of brackish water.
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Community Learning Alliance for Sustainability Science (CLASS)

Pathway towards Sustainability to Promote SustdlibatScience Practices in Langkawi Geopark hasnbee
established through Langkawi Research Centre (LBKQESTARI, UKM as Community Learning Alliance for
Sustainability Science (CLASS). The promotion oftainability Science Practices in Langkawi havenbdene
through 4 Sustainability Showcases i.e Local ComtguRarticipation @Kilim Geoforest Park; Water and
Environmental Sustainability Practices @The FraagipLangkawi Resort and Spa; Socio-Cultural Hedtag
Preservation @Mahsuri’'s Tomb & Cultural Centre Lieangi; and Interaction between Local Authority andchl
Community @LADA & Land and Distric Office as shownFigure 3.

Figure 3: Pathway towards Sustainability to Promote SushdlityaScience Practices in Langkawi Geopark,
Malaysia
Source: Elfithri et. al. 2016

Discussion and Recommendation

There are some sustainability practices and waak ghat have already implemented in Langkawi, h@wvewore
effort and improvement need to be done in the &tarorder to sustain Langkawi as one of the UNES&Gbal
Geopark and UNESCO Demonstration Site for SustdityaBcience. There is a need for strategic mansgg and
development in Langkawi Geopark focusing Water &mbironmental Sustainability linked with ecotourism
management in the context of holistic approach wlttstakeholders in Langkawi. The ecotourism aiiéis and
planning need to be in line with the sustainabfiigmework for Langkawi Geopark.
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Conclusions

The study has successfully identified water andrenmental sustainability issues in Langkawi. Thare some
sustainability practices and work plan that haveady implemented in Langkawi, however more effand
improvement need to be done in the future in ordaustain Langkawi as one of the UNESCO Globalgadoand
UNESCO Demonstration Site for Sustainability ScenOverall, this study has managed to consult uario
stakeholders in Langkawi Geopark representing Gowent Agencies, Private Sectors, NGOs, Universiied
Local Communities in various stages and activitiégswas found that there is widespread stakeholdard
community participation and involvement in Langka@eopark. It is noble to discover that there haeenb
extensive sustainability practices and learninggmammes already in place in Langkawi that contgbiowards
sustainable development of Langkawi Geopark. Thera need for strategic management and developient
Langkawi Geopark focusing Water and Environmentat&nability linked with ecotourism managementthie
context of holistic approach with all stakeholderéangkawi. The ecotourism activities and plannimegd to be in
line with the sustainability framework for Langka®@eopark.
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