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Abstract: An assessment on the rain water management pdli@ypeotected area for conserving
biodiversity was undertaken. The study focuseshencurrent status of biodiversity with respect
to ecological changes and community environmentaraness at the Lawachara National Park
(LNP) in Moulvibazar district of Bangladesh. Thentemporaneous era of modernization and
globalization indicates a lot of comfort and Iuxawus life where lead to an alarming situation of
huge environmental degradation integrated withtredl apprehensive activities. Now a days the
entire sectors in the world economy is facing messhallenges to deal with the global warming,
climate change, environmental problems, loss odlib&rsity and its consequences present one of
the most important threats to the protected arPas. to all these reasons, the Convention on
Biological Diversity (CBD) have started modifyingsiactivities and strategies through Aichi
Targets to ensure protection to our natural ressuend environment, particularly biodiversity
conservation at protected areas. Everyone exgluét® but none can conserve profoundly due to
lack of scientifically effective policies, tools d@mmethods in national park areas. The study
explores the present uniqueness of inland wateragement, land use, environmental and forest
policy towards Lawachara National Park for Biodsigr Conservation according to Aichi Target
11 of the CBD. The study examined the exclusigityhe tools to enhance conservation through
existing approaches, technology, literature revjealsservations, reconnaissance findings and
undertook interviews with park managers, Team Leade Co-management Committee,
Indigenous Community Leader, Academics, BiodivgrSipecialists, Water Management Officer,
Botanists, Zoologists, Researchers, Environmengalyers, land user, Learners, Policy-Maker,
Local Government Leaders, NGOs and effective kekedtolders. All data were sorted and
analysed using SPSS software for development afrijes Logic Model. About 55% of the
respondents agreed that rain water should be hadret LNP during rainy season as for
importance of biodiversity information. The studyosved that 42% and 55% of the respondents
respectively stated that it is essential and vesgatial for the authority to undertake the neggssa
action to fulfill the Aichi Target of CBD at the isxing protected area management. During winter
and summer season water scarcity tends to highdgystem services at LNP. This scarcity
assessment will support policy and decision-makerassessing options to modify existing
policies which will develop initial long-term steggic plans for rain water harvesting and
implement effective policies for sustainable biasity conservation. The study also highlights
on the steps, initiatives, benefits and future ah rwater harvesting technology in Bangladesh
context. Moreover, the study regarded the needpfotection of biodiversity at LNP while
reducing the water scarcity, removing illegal hngtand loss of biodiversity issues during dry and
winter seasons. Overall, the research revealedtéhastrial water harvesting at protected areas
requires policy improvement for sustainable corson. However, policy makers and relevant
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bodies need to be trained on biodiversity and waiemake them more effective. Finally, the
study suggests future research trajectories usingew collaborative approach to drive
methodological agenda and recommends ways to fuittorporate the need of upcoming
generation on water management policy at protedeshs in stimulating environmental
sustainability.
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Introduction

as a water supply source technique since circa B50[]. The notion of rainwater harvesting can be dated

back over 4000 years when developed various raemervesting technologies and constructions ssch a
agricultural dams, runoff control methods, and mnesie or cistern construction in urbanized arépaiVater captured
by rainwater harvesting systems provides a mainceoof portable water, supplement source of potaler, and a
supplement source of non-portable wateg.(toilet flushing, irrigation and car washing). Thee of rainwater
harvesting systems occurs mainly for non-portatdeewsupplies but it has recently become an impbetkernative
water resource to address the water shortage ianudmd sub-urban areas among developed coufitfi§s[
Rainwater harvesting systems can be easily implezdeat the home, commercial, and community level§]].
The application of rainwater harvesting in bothatiand urban areas of developing countries is saumented];
%; 1°1.
Water is essential oil for living beings. Withouatgr, nothing exists in the earth. It sustainshiogliversity either
inland or marine protected areas. But day by dalicyp-makers and other bodies face enormous prabléue to
loss of biodiversity particularly at protected areBveryone exploit them but none can protect tdemto lack of
proper policy. Water resources management has tasmnibuted the most important role for protectmagfure at
national park and will remain essential foreverhbloical, national and global policies. AccordingAtichi target 11
that by 2020, at least 17% of terrestrial and idlaater areas and 10 per cent of coastal and maraas, especially
areas of particular importance for biodiversity ambsystem services which are conserved througltafély and
equitably managed, ecologically representative \@atl-connected systems of protected areas and etffiective
area-based conservation measures, and integratedhie wider landscape and seas¢ap@ell governed and
effectively managed protected areas are a provehaador safeguarding both habitats and populatafrspecies
and for delivering important ecosystem servit&s'? >, For these purposes, water harvesting is esséntitie

Rainwater harvesting is the process of capturingyeging, and storing rainwater for future use.ds existed

! Hunt, Ph.D., P.E., William F. and Laura L. Sz@606. Urban Waterways, Permeable Pavements, Greefs R
and Cisterns, Stormwater Treatment Practices fav Lmpact Development. NC State University and NCTA&
University Cooperative Extension.

2 Mays, L.; Antoniou, G.P.; Angelakis, A.N. Histooj water cisterns: Legacies and lessoNater2013, 5, 1916—
1940.

% Campisano, A.; Gnecco, |.; Modica, C.; Palla, £&signing domestic rainwater harvesting systems nuifferent
climatic regimes in ItalyWater Sci. TechnoP013, 67, 2511-2518.

* Hajani, E.; Rahman, A. Reliability and cost aniysf a rainwater harvesting system in peri-urbagions of
greater Sydney, AustralisiVater2014, 6, 945-960.

® Vieira, A.S.; Beal, C.D.; Ghisi, E.; Stewart, R.Energy intensity of rainwater harvesting systermseview.
Renew. Sustain. Energy R2014, 34, 225-242.

® Belmeziti, A.; Olivier, C.; Bernard, D.G. A new thedology for evaluating potential for potable wasavings
(PPWS) by using rainwater harvesting at the urlbaall The case of the municipality

of Colombes (Paris Region)ater2013, 5, 312—-326.

" Ghisi, E.; Bressan, D.L.; Martini, M. Rainwatenkacapacity and potential for potable water sawvirygusing
rainwater in the residential sector of southeadBeazil. Build. Environ 2007, 42, 1654—1666.

8 |slam, M.M.; Chou, F.N.F.; Kabir, M.R.; Liaw, C.HRainwater: A potential alternative source for seasafe
drinking and arsenic contaminated water in Bangiad&ater Resour. Mana@010, 24, 3987—-4008.

® Mohammad, H.R.M.; Bahram, S.; Fereshte, H.F. Assest of residential rainwater harvesting efficierior
meeting non-potable water demands in three cliratelitions.Resour. Conserv. Recy2D13, 73, 86—-93.

19 Convention on Biological Diversity (CBD). 2010.0hi Target 11. CBD 2011-2020.

™ Ervin, J, et al. 2010. Making Protected Areas Raié A guide to integrating protected areas inidew
landscapes, seascapes and sectoral plans andissat@BD Technical Series No. 44.
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existing plants, animals and others microbes aepted areas for their paraphernalia during everddrseasons. It
depends on life-cycle with sustainable growth aadetbpment. Rainfall and soil water are essentiaigns of all
terrestrial ecosystems particularly biodiversignservation at national parks which provides passas and
aminities for all humans well-beings. Accessibilégd properties of water governs ecosystem effogigowards
agriculture and biodiversity conservation systeB€%). The BCS suffer when rain and soil water bezpscare
due to vicissitudes from wet to dry seasons omguwithin-seasonal scarcities. Environmental peats, loss of
biodiversity, climate change, demand for developnagl already diminishing state of ecosystems aungtoghese
difficulties so that upcoming challenges to toleratir ecosystems are accelerating.

Researchers in Bangladesh had made several effodsvelop a framework of water harvesting withdbiersity
conservation policy systems in Bangladesh partibuffor Lawachara National Park in Moulvibazar dist A
number of problems had been identified by ecolsgibtodiversity specialists, environmental lawyarsl other
pertinent stakeholders which include-situ conservations regarding inside water scarcity dotime year at
Lawachara National Park for plant and wildlife sual which is shown in the Figure 1. During raingason, a
paramount water contains inside the protected htgan dry and winter seasons water scarcity remdinge
amount. In this time, some wildlife migrates to @djacent water body, meanwhile illegal hunterackitd them.
On the other hand, some water plants and animsdsraigrate or endangered due to scarcity of watpratected
area.

Protected Areas (PAs) are the most commonly useldfdo biodiversity conservation in developing ctngs. In
Bangladesh, there are 38 protected areas includditignal parks and wildlife sanctuaries designated established
in accordance with formal legal systems declaredleumhe provisions of the Bangladesh Wild Life (€ervation
and Security) Act 2012. According to Section 5 ¢i}he Bangladesh Environment Conservation Act,5188ich
states that “If the Government is satisfied thaheea is in an environmentally critical situatiarisothreatened to be
in such situation the Government may, by notifmatin the official gazette declare such area asanhogically
critical area®®. About 15% of their combined area falls under RAthe World” . These PAs are legal restrictions
on human access and use within their boundariesfamé penalties on law breakers according to raled
regulations.

The overall objective of having the above effossd enhance the capacity of developing countoegifotected
area management with alternative model on poliaies regulations for effective biodiversity conseiwa through
rain water harvesting to support the implementatibithe Convention on Biological Diversity (CBD)ofthese
reasons, this study attempts to develop a framewaéated to the Biodiversity Conservation througttunal water
harvesting indicating the Lawachara National Parklbulvibazar district of Bangladesh.

Rain Water Harvesting to Improve Biodiver sity Conservation

Water is an integral part of ecosystems functioniigpse presence or absence has a bearing on thgstmus
services as a whdfe Generally maximum amounts of water are utilisegroduce the ecosystem services desired

12 Secretariat of the Convention on Biological Divigr§2008). Synthesis and Review of the Best Aua#a
Scientific Studies on Priority Areas for BiodivaysConservation in Marine Areas beyond the Limit®ational
Jurisdiction. Technical Series No. 37.

13 Secretariat of the Convention on Biological Divigr§2008). Protected Areas in Today’s World: Thealues

and Benefits for the Welfare of the Planet. TecAh&eries No. 36.

14 Secretariat of the Convention on Biological Divigr§2008). Implementation of the CBD Programmaiidrk on
Protected Areas: Progress and Perspectives. AtssoPoster Presentations at the Second MeetitigeoAd Hoc
Open-ended Working Group on Protected Areas, 1Eebsuary, 2008 in Rome, Italy Technical Series3.

15 Langhammer, PF. et al. (2007) Identification armp @nalysis of Key Biodiversity Areas: Targets for
Comprehensive Protected Area Systems. [UCN Worlahi@izsion on Protected Areas Best Practice Proteutea
Guidelines Series No. 15. IUCN, Gland, Switzerlantt{://data.iucn.org/dbtw-wpd/edocs/PAG-015.pdf.

8 TBEC (The Bangladesh Environmental Conservatiot),At995, Section-5(1), Ministry of Environment and
Forest, The Government of People’s Republic of Baaegh, Dhaka.

" WDPA (World Database on Protected Areas), 2014ilave at www.wdpa.org

18 UNEP (United Nations Environment Programme). 20R8in Water Harvesting: A lifetime for human well-
being. A Report prepared for UNEP by Stockholm Emwnent Institute, Nairobi, Kenya. ISBN 978-92-88019-

7. Pp.1-80.
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to ensure provisioning of basic necessities of dfdodder, fuelwood, furniture, fund and fibres. ¥faand good
services are part of providing ecosystems that figedn intelligent management retort not leasteliation to food
roduction. Healthy ecosystems include the providimgd, water, fible and genetic material with regirlg floods
and soil erosion for supporting the formation df,gthotosysnthesis and nutrient recycfihg

Existing research and farm-level and regional dgwelent programs aimed at improvement of the raisfestems
have shown that proper development and use of #iervharvesting system is the first entry pointdoccess for
most of these initiativé8 ; . Investment in rainwater harvesting is importantrieeting not only the Millennium
Development Goals (Tablel) on reducing hunger Bsib @n reducing poverty and ensuring environmental
sustainability. Rainwater harvesting for cropshisrefore, closely related to soil system managememhely, the
actizgns taken to improve infiltration into the saiid to increase water holding capacity and fgrtilinctions in the
soil™.

Table 1. Role of water harvesting to ensure enwviremtal sustainability, in achieving the Millenniudevelopment
Goals 7)

Millennium Development Role of water harvesting in achieving the MDGs

Goals(MDG)

Goal 7. Ensure environmental Upgrading rainfed agriculture has substantial pfsydfor society.
sustainability Rainwater harvesting based watershed programs a@endelarge on-and

off-farm employment opportunities, and conservedl smd water
resources (Sharnet al, 20055°,

a. Reduce Dbiodiversity loss,Improved rainfed agriculture reduces the pressurefosests, grazing
achieving by 2010, and a significantands, wetlands and other fragile ecosystems arpsh® improve
reduction in the rate of loss. biodiversity. Better use of green water improvesdbiersity on 80% of
the land area (Brucet al, 1999%*.

b. Reduce by half the proportion pRain water harvesting structures, especially basedooftop rainwate
people without sustainable access toarvesting is the most economical and surest way@fiding water for,
safe drinking water and sanitation. | drinking and sanitation even in the remotest aré&th small additional
investment its safe use can be ensured (van Kogipain 20085°.

9 Millennium Ecosystems Assessment (MEA). 2005. Estesns and human well-being: synthesis. Island
Press, Washington D.C.

20 joshi, P.K., A. K. Jha, .S.P. Wani, Laxmi JosHi, $hiyani. 2005. Meta analysis to assess impastaiérshed
program and people’s action. Comprehensive AssegsResearch Report 8, International Water Managémen
Institute, Colombo.

21 Rockstrom, J., N. Hatibu, T.Y. Oweis, S.P. Wariairon, A. Bruggeman, J. Farahani, L. KarlsbergQng.
2007. Managing Water in Rainfed Agriculture. In. Isen, D. (Eds.). Water for Food, Water for Life:

A Comprehensive Assessment of Water Management gnicélture. London: Earthscan, and Colombo:
International Water Management Institute. Pp. 3%3-3

2 Sharma, B., Madziva, F., Rwehumbiza, F. B., Binai$s, M., Boufaroua, M., Mourid, M.E., and SalefQ.
2009. Rainwater Harvesting in the Management ofbAgcosystems, Chapter Four, Rainwater harvestitifglime

for human. United Nations Environment Programme/$t&inwater Harvesting, ISBN: 978 - 92 - 807 - 3619.
P.33.

% samra, J.S. 2005. Policy and institutional proesss participatory watershed management in Irfiést lessons
learnt and future strategies. In. Sharma, B.R.; r@am.S.; Scott, C.A.; Wani, S.P.(eds.).2005. Véhted
Management Challenges: Improving productivity, teses and livelihoods. International Water Manageme
Institute, Colombo, Sri Lanka. pp.116-128.

% Bruce, J.P., Frome, M., Haites, E., Janzen, H,,R&austian, K. 1999. Carbon sequestration ils.sdi Soil and
Water Conservation, 54(1): 283-289.

% van Koppen, B., R.Namara, C. C. Stafilos-Rothsthi2005. Reducing poverty through investments in
agricultural water Management: Poverty and gensiards and synthesis of Sub-Saharan Africa Casg Rebrts.
Working paper 101. International Water Managenhestitute, Colombo.
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1. Water body at Lawachara National Park during Rainy Season 2. Water body reduces after two months at LNP.

- = S~

5. Water body consists yearly adjacent at LNP. 6. No water body during winter season inside LNP

Figure 1: Showing the Existing Water Body at Lawachara National Park (LNP) in Moulvibazar, Bangladesh

Biodiversity Conservation related National Laws and Policies

Bangladesh is a developing country but its biodigris enriched. Biological diversity is the vdikity among
living organisms from all sources includinigter alia, terrestrial, marine and other aquatic ecosystants the
ecological complexes of which they are part; tmslides diversity within species, between specied af
ecosystenfS. Biodiversity is defined as genetic and specigsmity of all species or sub-species of flora tauha
living in aquatic, terrestrial and marine ecosysteon diversity of their ecosystefs It is used to describe the
number, variety and variability of living organisiimsa given assemblaffe Protected areas (PA) serve a vital role
in providingin-situ conservation of biodiversity and the ecologicalgesses that maintain it. A good network of
protected areas forms perhaps the pinnacle of iansteffort to protect biodiversity, ensuring that the most

% CBD (1992).Convention on Biological Diversitf.ext and Annexes, the Interim Secretariat for tB®@Geneva.
URL: www.cbd.int/doc/drafts/guidelines-ia-en.doc

27 wildlife (Conservation and Security) Act. 2012 tile 2(15), Legislative and Parliamentary Affabaision,
Ministry of Law, Justice and Parliamentary, PeopRepublic of Bangladesh, Dhaka, Bangladesh

% pearce, D.W. and D. Moran. 9199%he Economic value of Biodiversityondon: IUCN & Earthscan
Publications Itd

# Linguee. (2014). URL: www.linguee.fr/francais-asigltraduction/le+cour...
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valuable sites and representative populations pbitant species covers in a variety of waydn Bangladesh, PA
means all sanctuaries and national parks but cortyngonservation areas, safari parks, eco-parksartcal
gardens also declared by the Government underdBedt8, 17, 18 and 19 of Chapter IV and special biadite
conservation area established under Se@af Chapter V and national heritage and kunjgldanse small forest)
declared under Section #3National Park is a comparatively large area of tamiging scenic and natural beauty
with the primary object of providing education,@asch and recreation facilities to the public, anel managed for
conservation of natural environment of plants arnldl @nimals and outstanding charming scenery. Adise are
declared by notification and officially gazette endection 17 of this A&

In Bangladesh, there are some laws and policiestectlon biodiversity conservation towards proteciegas
management. These are: (i) Wildlife (Conservatind 8ecurity) Act, 2012, (ii) Forest Act, 1927 (arded 2000),
(iii) The Bangladesh Environment Conservation AQ95, (iv) National Forest Policy, 1994, (v) Forgdtlaster
Plan, (vi) Environmental Policy, 1992, (vii) Pla@Quarantine Act, 2011, (viii) Environmental CourttA2010, (ix)
The Constitution of the People’s Republic of Badglsh (Article 18A), (x) Bangladesh Water Act, 2014ii)
Code of Criminal Procedure, 1898, (xiv) Code ofilCRrocedure, 1908, (xv) Penal Code, 1860, (xviyiégture
Policy, (xvii) Land Law and Policy, (xviii) NatiomeBiodiversity Strategy and Action Plan, and (xidgational
Education Policy 2010, (xx) National Tourism Poli2910. These laws and policies are enacted witthtipe to
change the way how we think about the law as @&sysif power and control. These rekate preparation of species
documents, editing, customization and the manageofeatosystem services that are related to enviemal law.
Very little efforts had been made sustainably protected biodiversity due to ir@éfncy of prevailing conservation
laws and policies. Before any action with the ptté for adverse effects can be taken, the lawireq that
adequate information to be developed, utilized, atehrly documented in all decisidns Except for other
jurisdictions,the protected area managers around the globe rigeotire value of marshaling the best available
information to support decision-making in the coexphilieu of parks and protected spatesttempts are made
here to determine if thmentioned laws and policies can be utilized inititegrated water management mechanisms
in national park, and that the information flow aetision-making could enhance biodiversity conagon which
can be better than traditional system. Till to dBEngladesh has no proper integration policy fonseoving
biodiversity through natural water harvesting atvaahara National Park.

M ethodological Approach

Study Site

Bangladesh is a developing country with enricheddiviersity, the world largest deltaic region ligs the
northeastern part of South Asia betweefi320 and 2638/ North latitude and 881/ and 9941/ East longitude.
Total 38 protected areas cover an area of 2, 65@8ibout 10.72% of total forest areahich accounts for 16% of
the total area managed by the Forest Departmentessdthan 2% of total area of Banglad@shit includes 17
National Parks, 21 Wildlife Sanctuaries and 12 pttenservation sité% which are shown in the Figure 2. The
survey was undertaken at Lawachara National PaRejLwhich was declared as a National Park in 1986 w
1,250 hectares dfighly diverse hilly evergreen forest under thealegtatus of the Wildlife Preservation Act-1974

30 Vreugdenhil,D., Terborgh, J., Cleef, A. M., Siyits M.,Boere, G.C., Archaga, V.L., and Prins, H.HZDO03.
Comprehensive Protected Areas System: CompositidnMonitoring. Shepherdstown, USA: World Institute
Conservation and Environment. Web: www.linguegdritais-anglais/traduction/le+cour...

31 wildlife Conservation and Security Act, 2012, Atd 2(43), Legislative and Parliamentary AffairsviBion,
Ministry of Law, Justice and Parliamentary, PeopREpublic of Bangladesh, Dhaka, Bangladesh.

32 wildlife Conservation and Security Act, 2012, Atd 2(14), Legislative and Parliamentary Affairsvigion,
Ministry of Law, Justice and Parliamentary, PeopRepublic of Bangladesh, Dhaka, Bangladesh.

33 Miller, A.B. 2001. Managing data to bridge bouridar In D. Harmon (editor), Crossing Boundarie®ark
Management: Proceedings of thé"tbnference on Research and Resource Managemnieatkia and on Public
Lands, pp.316-320. Hancock, MI: The George Wrighti&ty.

3 BNP (Banff National Park). 1994. Case Study: Tlamf8Bow Valley Study and Information Technology,
Canada.

% Hossain, M.K. 2001. Overview of the forest biodaity in Bangladesh. InAssessment, conservation and
sustainable use of forest biodivers{tyBD Technical Series no. 3). Secretariat of then@ation on Biological
Diversity, Montreal, 33-35 pp.

% PAB (Protected Areas of Bangladesh), URittp://www.bforest.gov.bd/index.php/protected-area
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(This Act is now repealed and current Wildlife Censtion and Security-Act 2012). The LNP is sitdaie the
Union and Upozilla of Kamalgonj in Moulvibazar dist of Bangladesh coordinates with 24°B2N 91°4703"E.

the park is a critical home for several primatecgge including the only ape of the country, the ldok Gibbon
(Hylobates hoolodk The park is also a hotspot for biodiversity wathveral species of a new and regional record for
Bangladesf.

Data Collection

Various data collection methods were employed e gtudy to collect both secondary and primary. fiteghods
include existing policies review, observations, sstructured interviews, and questionnaires. Sdmietured
interviews were used and selected based on thesamation point of view and additionally in regaodtheir
relevance to the conceptual questi8ngédditionally, key informants from the relevantraiistrative, analyst,
specialist on biodiversity, water management offiggofessional, environmental lawyers, Park Manageam
Leader of Co-management Committee, Leader of Imdige Community, Academics, Learners, Researchnels a
local users were interviewed on the existing phesren Secondary data were collected from journaskd
Bangladesh Bureau of Statistics (BBS), Forest Depant (FD), Space Research Remote Sensing Orgiamizat
(SPARRSO), Government institutions (Forest depamtimdinistry of Environment and Forests, Forestl€gpé and
Training Centre, Water Resource Institute, Univarsj International /National-NGOs, Stakeholderd arelevant
other sources.

Map of Bangladesh Lawac hara Mational Park
(Showing Protected desas) | s . frehee e p—

Figure 2: Showing the study area of Lawachara Mati®ark with all protected areas in Banglad&sh

Data Compilation

At first, all the general information regarding tleecurrence of biodiversity and water managemealuding

policies in the protected area and their diverstgtus and distribution are collected and tabdlaiean organized
manner. After the data were collected, they weexkad properly for accuracy, by using the crossdhgamethod,
i.e. checking the same information from the différeources and verify the sources of informatiariormation

regarding the initiatives of the authority towartte conservation of biodiversity were also colldctarough

3" RUFFORD. (2014). URL: www.rufford.org/files/75.0B%20Detailed%20Final...
3 \Waset. (2014). URL: www.waset.org/publications/138
39 Nishorgo Support Project. 2005. Lawachara Nati®#ak, Bangladesh Forest Department-USAID



18 Miah et al. / OIDA International Journal of Samable Development 10:01 (2017)

different relevant secondary information and fislatvey, which are carefully compiled and evaluatBgen the
information included preparation of data masterestand their manipulation into convenient formsduge the
result and discussion section subsequently. Thegryi and secondary data compiled with the renown8dExcel
and relevant software.

Data Handling and Analysis

Data obtained from the field were analyzed usiagdard data analysis softwarén. this research study, deductive
strategies were used to present the results tlatrtaged through the interpretations made with cbmbined
Supervisor and Investigator after collecting théadarganizing the data, classifying the data deeh figuring out
the relationships that exist@dising the relevant software such as MS Excel, S&®Supdate software on policy
research. All questionnaires received were analys@ug the, statistical software used to generatel statistics
on their trends from the responses.

Results And Discussions

General Information of Kamalganj Sub-district

Lawachara National Park is situated at Kamalgabjdiatrict in Moulvibazar district of Bangladeshhére are
seven sub-districts in Moulvibazar district whiate ahown in the Table 2 including total area, lan€a, reserve
forest and riverine area (Kjn Kamalganj has 485.26 km2 total area includind.8Z km2 and 112.64 km2 land and
reserve forest areas respectively but no riverie@ avhich is shown in the Figure 3a. Besides, aerize of
household is 4.99 in Kamalganj subdistrict wherpypation density is 534 per sqg. kilometre whichaféected
environmental problems and climate change towaia$i\ersity at Lawachara national park showed i Tiable 2.
On the other hand, Kamalganj has 20 nursery andck kilns but no horticulture centre,poultry faramd dairy
farm than other sub-district in Moulvibazar whishshown in the Table 3.

General Information of Moulvibazar District

sreemanagal  [———

Rajnagar [
Moulvibazar Sadar [

kulaura

i
Barlekha
Kamalgan; | ———
0 200 400 600 800 1000 1200
B Total Area HLand Area Reserve Forest Riverine Area

Figure 3a: Showing general information of sub-aistat Moulvibazar district including total areand area, reserve
forest and riverine area in (Kjfr-

“CWASET. (2014). URL: www.waset.org/publications/¥43

41 BBS (Bangladesh Bureau of Statistics). 2013. Mibalzar District Statistics 2011. Statistics andinfation
Division (SID), Ministry of Planning, Government tife People’s Republic of Bangladesh, Dhaka, Balegla.
Pp.1-117.
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t4 2

Sub-district Total Population Household Average s Density / sg. km.
HHs

Kamalganj 259130 51895 4.99 534
Barlekha 257620 44192 5.83 574
Juri 148958 27509 5.42 800
Kulaura 360195 66465 5.41 660
Moulvibazar Sadar 342468 62881 5.41 995
Rajnagar 232666 43070 5.40 688
Sreemanagal 318025 65165 4.86 706

19

Table 3: Number of Nursery, Horticulture Centreyry Farm, Dairy Farm and Brick Kiln at followingub-district
of Moulvibazar district.

Sub-district Nursery Horticulture Poultry Farm Dairy Farm Brick Kiln
Centre

Kamalganj 20 0 0 0 7

Barlekha 16 0 140 58 12

Juri 4 0 39 9 3

Kulaura 30 1 214 19 11

Moulvibazar Sadar 28 1 99 65 19

Rajnagar 6 17 173 47 6

Sreemanagal 18 0 308 80 0

Water resource management is a substantial issoedeveral dimensions such as development of \eatdies for

upcoming generations, biodiversity protection ofitable water bodies at protected areas to preuéfarent

arguments. A paramount issue is water-its avaitgpiharvesting, quality, distribution and managemeseneral

hydrological information is essential to developtevaresources and protect them at Lawachara Nati®aek

through rain water planning, harvesting and runmiager resources policy which is based on seasenairements
and demand from the point of view of the whole petéd area. However, no systems of the fundamstatéstics
of water resources legacy and incorporation fontptand wildlife has been established at lawachatemal park.
The main purpose of lawachara national park isaimserve viable and representative populations e€isp and
ecosystems in perpetuity with ecological amplituated seasonal priority. These populations of speaied

ecosystems are enhanced on temperature, rainfhlbegrall humidity which is shown in the Table 4mtiening

maximum temperature 34.1 in 2008 where rainfall@33m including 79% humidity. The rain water storage
depends on land positioning system including higid| medium and low land which are shown in thel&@ &b

indicating high land 60108 hac where 1741 hacliovd. So, there is a fluctuation on land positignsystems.

Table 4: Temperature, Rainfall, Humidity during thear of 2008 to 2011

Year Temperature Rainfall (millimetre) Humidity (%)
Maximum Minimum

2008 34.1 8.2 3356 79

2009 33.2 10.7 2407 78

2010 34 8.7 1868 63.7

2011 23.7 8.6 2071 78.8

“2 BBS (Bangladesh Bureau of Statistics). 2013. Mitwalzar District Statistics 2011. Statistics andtnfation
Division (SID), Ministry of Planning, Government thfe People’s Republic of Bangladesh, Dhaka, Balegla.

Pp.1-117.
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Table5: Area (ha) of high, medium and low land in 2008

Sub-district High Land Medium Land Low Land Totand
Kamalganj 60108 34612 1741 96461
Barlekha 13133 6256 12182 31571
Juri 31023 14324 11458 56805
Kulaura 36175 73410 17112 126697
Moulvibazar Sadar 8490 39239 14042 61771
Rajnagar 7125 31235 11765 50125
Sreemanagal 14169 12160 16590 42919

The Government of People’s Republic of Bangladesh developed new Act on the Wildlife (Conservatinml
Security) Act 2012. Till to date it is update law @vildlife conservation and security which is enteah on
biodiversity at protected areas in Bangladesh.rAfgiewing, there are some suggestions regardéxg generation
biodiversity at protected areas which are showthénTable 6.

Table 6: Suggested guidelines for the Wildlife (Eenvation and Security) Act-2012, Water Policy emBladesh

S # Particulars Suggested Guidelines

@. Rain Water Harvesting (RWH) Need mention pdp the formation of RWH according to the
Aichi Target 11 of CBD.

(ii). Definition of Biodiversity Need clearly defition of biodiversity with undergrowth speci¢s
protections and according to guidelines of CBD

(iii) National Biodiversity Strategic Action Need technological and community based update NBSAP

Plan (NBSAP)

(iv). Species Conservation Need appropriate securitith also undergrowth specigs
management except alien and invasive species.

(V). Endangered Species Protection Need properepeation with modern technological arena and
application of national ICT-Act

(vi). Silvicultural Operations Need community spegi stratifications with restrictions qgn
massive weeding, thinning, pruning and poachingiptding

(vii). lllegal Killing and lllicit felling Need removal network of political biasness and inherenweoof
administration

(viii). | Responsible for enforcement o0ofNeed departmental enforcement team with modernntdogical

Legislation arena for state-of-the-art monitoring, set-up aedal action

according to NBSAP

(ix). Biodiversity Research Group (BRG) Need mentiproperly the formation of BRG according |to
NBSAP

(x). Co-management Team and others Need propediveisity conservation knowledge and scientific
guidelines among co-management team members, policy
bureaucrats and managers

(xi) Individual National Biodiversity Policy Need dtional Biodiversity Conservation Policy and relevva

guidelines according to CBD

Rain Water Harvesting at Lawachara National Park

There are several spots where indigenous commstaty at Lawachara national park and harvest rai@mfar
various purposes which are shown in the followinguFe 3-8 successively. The Indigenous peoplerarelved in
rain water harvesting inside the lawachara natipagk where they sustain their livelihood.
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Figure 8: Setting Plastic Drum for Water Preservation among the Indig:

Lawachara National Park.

The Protected Area and Freshwater Biodiversity Challenge

Freshwater habitats are the most species richmpeand their biodiversity is being lost fasterheither the forest
or marine biomes, with a 50% decline in the frediewapecies population index in the 30 years siti@eO,
according to WWF'’s Living Planet Report 2002. Batgsh faces on natural calamities and seasonativas and
lack of proper information. So, there are some ludllenges facing conservation of freshwater ecesystand
future guidelines for LNP formation and supervisieneshwater habitats are those ecosystems thahdem water
flows for their environmental health, and can in@wcaves, reservoirs, floodplains, lakes, panseandhrie¥’.

The protection of biodiversity at LNP can be redutiee water scarcity and removing illegal huntingsade the
park during dry and winter seasons. Because, fgeategrea promoters’ prerequisite to prudently paek and
stimulus sustainable use of natural resources nighitire water body / catchments inside or outpidek area to
successfully conserve freshwater biodiversity vgthper planning, observations and information. Tthportance
of biodiversity information is essential to thepesdents at the study areas related to naturak\wateesting inside
the national park area which are shown in Figur&ihut the 55% of the respondents opined theiriopgas very
essential, and 42% as essential with only 1% redgus gave ‘no comment’

Next page

43 Jamie Pittock. 2005. Challenges of Freshwatereted Areas, WWF's Global Freshwater Programme.:URL
http://cambodia.panda.org/?17772/Challenges-ofifseser-protected-areas
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Importance of Biodiversity Information
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Figure 9: Importance of Biodiversity Informatiopmying in the Lawachara National Park

Knowledge of Respondentsin Biodiversity Conservation through Rain Water Harvesting

Knowledge of Biodiversity Conservation through raiater harvesting is important, because with theatedge on
this harvesting, the respondents need to know ththwof relevant parameters and activities thatsdedth the
input, processing and output with the indigenouswedge management systems. In the Figure 10thbdindings
revealed that about 43% of respondents have sikmgeledge for more informed research knowledge &intain
strappingly for sustainable protected area manageasecompared tore 11% of respondents who clathredhey
are ‘more informed’ of the rain water harvesting\(R).

The results revealed that RWH implementation igaaurded with challenges which were mainly conceith w
management, administration, and community peoplelved in RWH implementation processes at Lawachara
National Park in the north-eastern part of Bangtdd®©verall, the research was accomplished thesteial water
harvesting at protected areas with requirement&cypamprovement for sustainable nature conservatmrihe
effective policy makers.

Knowledge of Respondents on Rain Water Harvesting
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More Informed Informed Simple Nothing

Figure 10: Knowledge of Respondents in Biodiversignservation through Rain Water Harvesting at Lchasa
National Park.

Research Role | dentification on Biodiversity Policy and Water Management

Biodiversity Policy and Water Management reseamehthe paramount research at nature conservattoh f50,
they are the effective research field with nats@ence and technology that deals with the impé&eictvities on
eco-systems. In the Figure 11, it can be seenabatit 58 persons of academic respondents are pexdotheir
research role on biodiversity policy and water ng@maent to maintain research activities sturdily $ostainable
protected area management where 2 persons of tteeRoatgraduate/Post Doctorate which showed ikithere 5.
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RESEARCH ROLE PLAY
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Figure 11: Research Role Play among stakeholdeBiativersity Policy and Water Management for consg
biodiversity at Lawachara National Park.

Biodiversity Policy and Water Harvesting Logic Model towards Protected Areas

Biodiversity Conservation at Protected Area intercects with rain water harvesting which is showthia Figure
14, a Biodiversity Conservation and Rain Water ldating Logic Model has been developed that desrthe
relationship among inputs, activities/processingitigg outputs and intended outcomes including ichpaf
Biodiversity Policy and Significance Model towar@motected Areas in Developing Countries, like Badgkh. The
logic model illustrates the highly interconnecteature of the work of Protected Areas including timkages
between the international, national and local levél also addresses the intended outcomes of ittee key

components.

- Implement NBSAP Forest Department —
“Technical support Conserving Biodiversity
Effective Monitaring and other relevant

~Collaboration with Institutions Challen

effective body and
institutions,

4
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Figure 12: Showing the Framework on Rain Water Harvesting at Lawachara National Park

Every state will tend to separate economic, sauid environmental factors at the policy, plannind management
levels with prevailing systems on decision-makindor biodiversity conservation through protecteceaar
improvement. According to National Environmentali®e1992 stated as attempt to expand the statdlifeiland

“UN. 1992.Agenda 21: The United Nations Programme of ActiomfRio.United Nations, New York.
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biodiversity conservation with relevant research tfansforming knowledge and experieficaBesides, attempts
will be made to bring about 20% of the country’sdaunder the afforestation of the government andfe sectors
the year 2015 by accelerating the pace to achielfeediance in forest products and maintenanceaflogical
balancé®. From our research, we want to enhance for dewséop the update bio-environmental conservation
policy prioritizing the national biodiversity stegjic action plans (NBSAPs) which is committed bg #tate party
on the Convention of Biological Diversity (CBD) thaas studied at Lawachara National Park in théhreastern
part of Bangladesh.

Individual, NGOs and Policy-M aker

Rain Water Harvesting Systems at lawachara natipaid proceeds the obligation of water supply duhe hands
of the government, private and other sectors. Téwefit of private RWH systems to the government lbesn
documented in the existing country where natiomategnment has mounted rules and policies suppottieg
installation of RWH systems. It depends upon thelvement of all the stakeholders for suggestintjoas of
government, private sector, NGOs, Community memheaser supply board, Water and Sewarage Comizany,
Manager, Team Leader of Co-management Committelggdnous community Leader, Academician, Biodivgrsit
Specialist, Botanists, Zoologists, Researchers,irBnmentalists and Lawyers, Land-users, Learnemcal
Government Leaders, Policy-makers and effectiverattakeholders. Though the potentiallity of joeations with
RWH systems are separated scope of this obseryatigiew, effect on the national park as a wholentance
biodiversity conservation during summer and wirgeasons and other socio-economic consideratioteatbthe
important query for policy-makers thinking with teeonomical importance.

Conclusion

In the concluding, the study explores the rain whtvesting at protected areas to conserve thdivieisity. But
proper policy integration and effective managenaetabsent till to date for enhancing the fresrewhtodiversity
at Lawachara National Park. The Rain water hamgstduce the water scarcity and removal illegaitimg during
wildlife migrate outside at dry and winter seaso@serall, the research was accomplished the teakstater
harvesting at protected areas with requirement&cypamprovement for sustainable nature conservatmrthe
effective policy makers and relevant bodies witkeioonnected training and social-technical arenéchwhwill
contribute at national and global perspectives.stmtuous trends in human demands for water camtinu
unchanged and biodiversity losses continue atiegisates, the opportunity to conserve momentooggtions of
the remaining biodiversity in fresh water will vahibefore the ‘Water for Life * decade ends. Ouethe research
suggests future research trajectories using a mal@borative approach to drive methodological agerohd
recommends ways to further incorporate the demagnukxt generation water management policy at predegreas
management perspectives.

“*Environmental Policy-1990, Ministry of Environmeamd Forest, Dhaka, Bangladesh.
“*Forest Policy-1994, Bangladesh Forest DepartmdmakB, Bangladesh.
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