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ABSTRACT

This study compared the socio-economic, health emdronmental benefits of wetland ecosystem serticevetland
development by analyzing the benefits, servicestzsid effects respectively on the environmentigsmthhabitants, using
the result as a yardstick to recommend for polieyiew on wetland development in order to consematera’s rich
resources. This was achieved by making explicit ibaefits/services of wetland ecosystem services veetland
development to the well-being of humans, plantsanrichals, and the associated impacts on wetlands@ment. This
study will help decision makers in reviewing prégédevelopment plans around wetland/coastal arembaso serve as a
guide to the acceptance or rejection of such ptsjethis study provides an overview of wetlandsgsiem services and
wetland development with its effects on the enuiemt, especially as it affects the inhabitantsrofieea. The researcher
also identified and revealed the conditions of teelamation sites within the study area with defdildescription of
reclamation works on ground. The researcher idedifstudy gaps in the area of the study, which gfg: The
measurement of (the quantity or quality) ecosysterices on the environment. (2) The descriptiontefconnectivity or
chain of interaction between the living members and-living members of the ecosystem communityrcOmeng the
above-mentioned gaps is important, as it will hedpenlighten wetland ecosystem services, theremovang double
counting of services in ecosystem service valuafitbe study concluded that it is reasonable to gmes the wetlands, as
their service provides life support system to thehes inhabitants, while development on wetlandtd®/s the natural

environments.
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INTRODUCTION

Wetlands depict the presence of water, eithereasthface or the root zone, seasonally or permbnéucording to Jiang
Bo, Christina P. W., Cui Lijuan and Ouyang Zhiy#016), wetland provides a diversity of ecosystemvises which

makes them valuable to the society. They have engmil conditions that differ from adjacent uplarasl they support
vegetation’s adaptability to the wet condition (hyghytes) and conversely, they are characterizedrbybsence of
flooding intolerant vegetation. According to Rameanvention (2007), wetlands have been estimatedver 5 to 10% of
the earth surface (about 1280 million hectaresdyiph a number of roles, such as water purificationd storage,

processing of carbon and other nutrients, stabitimeof shorelines supporting plants and aninmaisyiding habitation for
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10 Thankgod Orji and I yenemi | bimina Kakulu

aquatic plants (hydrophytes) and animals (USDAY are considered the most biologically diverse Ibaosystems,
serving as a home to a wide range of plants antharspecies. Wetlands occur naturally on everyticent and vary
widely depending on the locational or regional @lifnces, including human disturbances. They hawertajor categories,

which are:

» Coastal/tidal wetlands: These are found along tieestal areas and are closely linked to our natiestsiaries
where the sea/salt water mixes up with the frestemt® form an environment of varying degree ofrsgl.

Mangrove swamp with salt-loving shrubs or treescammon in these areas.

» Inland or non-tidal wetlandsThese occur naturally or artificially in lands aak not subject to tidal actions of
the seas. This category consists of the followirrairie, potholes, peat lands, bogs, fens, playasjntain
meadows and Riverine wetland on flood plains. Sones, these non-tidal wetlands are called uplaestifiater

wetlands to distinguish them as occurring in aregsnfluenced directly by coastal waters.

Ecosystem according to Chapin F. S., Pamela A. dfaisnd Harold A. Mooney (2002) is defined as a
community of living organisms in conjunction withet non-living components of the environments (aater and mineral
soil) interacting as a system. Ecosystems are eléfioy their network of interactions amongst theaaigms, their
environment and they can be of any size, but ugealtompasses specific limited spaces. Energy rwateogen and soil
minerals are other essential abiotic componentanoecosystem, and the energy that flows throughetiosystem is
obtained primarily from the sun. Ecosystems ardrotlad both by external and internal factors. Emnée factors include
climate, time, potential biota and parent mateti# form the soil and the topography that cortinel overall structure of
the ecosystem, while the internal factors invollie processes or functions that occur within thenprmduce useful
services. The tangible goods are food, medicidahtp, crops, raw materials, etc., and less taegitams of the

ecosystems are tourism and recreation, etc.

Ecosystem Services are common services that aeditiahto plants, animals and human; thereby ébuting to
their welfare. Boet al, (2016) citing MA (2005) and Daily (1997) desaib ecosystem services as a means of
understanding the influence of ecosystems on hur@hbeing. Ecosystems, such as wetlands, forexiseatuaries can
be characterized by the processes and functiorisotitur within them. They are maintenance of hyolyaal cycles,
cleaning air and water, the maintenance of oxygethé atmosphere, crop pollination, aestheticgiiagon, etc. The
Millennium Ecosystem Assessment (MA, 2005) defimmbsystem services as benefits inhabitants obtdfimed the
ecosystem and distinguished four categories ofysteis services where the supporting services giarded as the basis

for the services of the other three categoriesselieclude;

e Support services; according to MA (2005), these saices that are necessary for the productioallobther
ecosystem services. These include nutrient regyclimimary production, soil formation, flood redida, water
purification, etc.

¢ Provisioning services; according to the MA (2008¢ludes food (seafood, game, crop, wild foods,) etaw
materials (lumber, skins, fuel wood, organic mattend fertilizers), genetic resources, water, gi@eninerals,
energy (hydropower, biomass fuels), ornamentaluress (fashion, handicraft, jewelry, worship detiors, etc.).

e Regulating services according to MA (2005) are earBequestration (seizure) and climate regulaticaste

decomposition and detoxification, purification ofter and air, pest and diseases control.
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e Cultural services; according to (MA 2005) are noatenial benefits, such as spiritual and historicalgnitive
development, reflection, recreation and aesthexigegences. Cultural services (folklore, naturatittional
symbols, architecture, historic and worship sites.), spiritual and historical (religious/naturiaéritage),
recreational experiences (eco-tourism and outdgumrts), science and education (research and dgenti

discovery.), therapeutic (eco-therapy, social fioyeand animal-assisted therapy).

Wetland Development is the use of wetlands for ldgweent of infrastructures, housing units, investirgojects,
farming, etc. It involves clearing of wetlands fbe provision of infrastructure in order to meettup rising demand for it. This

significantly changes the natural state of theamet$, thereby impacting heavily on the flora anoh@eof the wetland.
Problem Statement

The increasing demand for land and landed properi¢he study area for development of infrastrecto meet the rising
demand for food, housing, medical, transportatgagurity, power, economic development, etc., wifRiners State has
led to massive reclamation of wetlands in Port Hart Despite the importance of wetlands to thel-veing of the
inhabitants of the State, wetlands have becomenit&t threatened ecosystem in Port Harcourt andkianSion Rivers
State due to the massive reclamation works, inidlisivaste disposal and exploitation of wetland teses. These
activities are destroying earth’s life support eystwhich threatens the health/life of the inhaligaof the area and has
currently resulted in persistent flooding, lossvettland resources (raw materials) and services,dbseans of livelihood,
ecosystem imbalance, insects/reptiles invasion tinéocommunity, destruction of cultural/worshipfgpal/recreational

sites, pollution of wetland and surrounding envinemt, etc.
Aim of the Study

The aim of this study was to compare the benefitavetland ecosystem services against the benefitaatland
development using it as the basis for advocatimgp@dicy review on wetland development in the Stdte achieve the
aim, one objective pursued is the identificationn@itland reclamation sites within the study areart(lPlarcourt) and its
effects on the inhabitants, especially on the emvirent, socio-economic conditions and health opéaple. The research
qguestion which the study considered is what ardadbations of major wetland reclamation sites imtRtarcourt and its

impacts, especially on the environment, socio-envaconditions and health of the inhabitants?
LITERATURE REVIEW

Ecosystem services and the natural resources teateaponsible for the production of these servaresimportant to
earth’s life support system. Bx al,(2016), citing MA (2005), describes wetland eatsyn as socially and economically
important for fish and reed production, air/climaggulation, flood regulation, erosion control, rism and spiritual
reasons. They are common benefits that inhabitnts particular area obtain from wetlands, whiclmtdbutes to the
welfare of human lives. Citing Kinzig A., Perrin@s and Scholes B., (2007), Bx al (2016) detailed that ecosystem
provides a mechanism for optimizing investmentbiodiversity conservation and directing them to vehthey are most
useful. Citing Daily (1997), Bet al, (2016) continued that the quality and quantitgoosystem services provided in an
area depends greatly on the resource use decizidhe people. Fet al. (2010) defined ecosystem services as services
provided by the ecosystem conditions and procestsdte directly beneficial to human beings. Addregsshe issue of
double counting of services for the purpose of a@un, Wallace (2007), divided the ecosystem seruito direct (final)

and indirect (immediate) services, and recommenteat delineating direct and indirect ecosystemises/reduces the
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risk of double counting in valuation of ecosystesrvices. Beet al (2016) citing MA, (2005) and Daily (1997) notdtht
ecosystem services clarify the multiple ways natunatribute to our lives insisting that to undenstaecosystem services
requires knowledge about ecosystem processes (ggplouman welfare benefits (health and socialre@s), human
values (economics and the humanities) and the iadigot of multiple interests (political science)iti@g Boyd et al
(2007), Nahliket al (2012) and Bcet al(2016) maintained that ecosystem services ardirlaé biophysical outputs

directly relating to human benefits, which econdm@an value in a valuation process.

Classification of Ecosystem Services

Examining the MA, (2005) classification of ecosystservices, Bo-Jiet al(2010), stated that there is overlapping between
individual ecosystem services in the widely used ®éssifications system which inevitably leads tuldle counting. For
example, surface water flow is a regulation servi@er quality improvement by infiltration throughil is a supporting service
and portable water supply is a provision servicggrAgating these services, according to them, sivitly lead to double
counting, insisting that water flow regulations amdter treatment by soil helps to provide the séimed product which is
potable drinking water. Constanea al (1997) differentiated ecosystem functions fromosgstem services noting that their
function refers to various biological processeshaf ecosystem. According to them, ecosystem gododsl)(and services
(waste/carbon assimilation) represents the berefittans derive, directly or indirectly from ecosystfunctions. For simplicity,
they referred ecosystem goods and services togetheosystem services. The millennium ecosystsessment (MA 2005), a
UN-sponsored global ecosystem service valuatiomrpm, classified ecosystem services into four mgjoups, such as

provisioning services, regulating services, cultseavices and supporting services.

Development on Wetlands

The benefits of wetland to the society have attchdhcreasing global importance; but unfortunatebtlands are under
increasing pressure from reclamation and developnf&tording to Okonkwet al (2015), majority of the threats to
Nigerian wetlands include anthropogenic activitiesl the Niger Delta region has been faced wittedsffit environmental,
social, health and economic threats from theseraptiyenic activities. Okonkwet al, (2015); therefore, emphasized the
need to preserve wetlands and a development planpi@ment proper management and containment ettfd sites at
local, regional, national and international levéliscording to Okonkwet al (2015), in Nigeria, an estimated 28,000°%km
(about 3%) of the 923,768 Krof land surface area of the country is covered wietlands (Uluocha and Okeke, 2004).
Citing Mitschet al. (2007) and Okonkwet al, (2015) asserts that wetlands have been estirtaiaer between 5 - 10%
of the earth’s surface, about 1,280 million hetaseccording to Moseet al (1996), internationally, wetlands have been
condensed by 50% in the last 100 years. The millemrecosystem assessment (2005) also stressedldhal wetland
loss is now more rapid than those of other ecosystéth Untied States and Europe, having lost ove¥5of their
wetlands to development (Finlayseh al, 1999) and Beet al, (2016) citing Leiet al. (2005) stressed that despite the

importance of wetlands, they are the most threatesesystems in China because of wetland reclamatio

RESEARCH METHODOLOGY

An Interpretivist’'s philosophy was adopted in thlstudy because it focuses on the personal thougidsvaews of
participants or respondents and seeks to know ltleagmena through the meaning people give to thieenelby making
the investigator to know how people reacted todss@and also helping the researcher to evaluatedkpeeriences and

perceptions towards the object of the study.
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Research Instruments Used

Primary data was obtained from interviews, dirdesarvation and photography. The researcher colledéta with the
above listed instruments from the following recldiora sites: Ogbunabali/Nkpogu, Okuru-Ama (Golf Esja Woji
(Gbalajam) and Eagle Island. While the secondatg @iar this study was obtained from various jousnalonference

papers, textbooks, Google earth and other onliceented sources.
The Study Area

Port Harcourt City Local Government area is ondghaf 23 Local Government Areas in Rivers State, hmout part of
Nigeria. It comprises of towns, urban communitiesl aneighborhoods and is situated 52 km (32 miles)theast of
Ahoada and about 40 km (25 miles) northwest of Bobis bounded to the south by Okrika, to the égsEleme, to both
by Obio/Akpo and to the west by Degema Local Gor@mnt Areas. It has an area of 109 sq km (42 sg mith 26 urban

communities and is part of Rivers East Senatorisiridt consisting of 20 electoral words.

Data Presentation and Analysis

Wetland Reclamation Sites in the Study Area

There are several wetland reclamation sites andingglevelopments on wetlands in the study ared, Harcourt City
Local Government area of Rivers State, which aiiegbearried out by different groups for differenirposes and at
different levels, some of the developers are ukigh capacity dredging equipments, while othersusieg manual means
to reclaim wetlands. Some of these sites includeuBgbali/Nkpogu, Okuru-Ama (Golf Estate), Gbalajamji), Azuebe,

Orije (old GRA), Eagle Island, Rumuolumeni, Eliotgyvuruta and Eneka Rainforests.

Ogbunabali/Nkpogu Nwaja River is currently being reclaimed by Pelfad@geria Limited for Rivers State
Government. The site which is situated between Nkpand Ogbunabali communities in Port Harcourthheut 17
hectares of wetland (approximately 366 plots ofilameasuring approximately 465’ mer plot). The project which is in
three phases including building of offshore prdtet{embankment wall) to ensure that sand-filleglais not washed out
by the River, commenced September 2016 and isostgbing now at almost 90% stage of completion witeand fill
height of 2.65 m depth from the bed (depth of wet)aand well above the road level.

Orijie (old GRA): This site is situated along thastern-by-pass directly opposite to NLNG Head @ffic Port
Harcourt and can be viewed from old GRA, Orije,tRtarcourt, has been totally reclaimed and fencenhd ready for use

by a multinational service and logistics company.

Okuru-Ama (Golf estates): A joint venture projectamgement between the state government and reskes
development companies with the following estateistaR Golf Estate, Reef Courts Estate, the Resé&rste and the
Sterling Estate. Rivtaf Golf Estate is a residért@using estate designed to accommodate 1001 rdwusits of varying
accommodation types built on 40 hectares of re@ditand which has been completed and fully soldamat occupied.
Reef Courts Estate is currently building and sgllier estates now which are still under constractiche reserve and
sterling estate developers are yet to begin devedop but have been acquired and sand filling isoongat different
stages by different individuals/companies or grotgpsover another 354 plots of wetland (over 16tdres) sold out by

the community at a price range-ef Bimillion to-N30 million per plot (465 ) depending on the position of the site.
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Wetland at Azuebe/woji;the site being reclaimedB®ema oil is situated between Azuebe and Woji taamg
the Okuru-Woji Bridge. The site which measures abtad m along the bridge and above 500 m at thehlrage been
reclaimed and drainage, road network and otherriatevorks are being built now.

Figure 1: Wetland Reclamation Site at Ogbunnabali/pogu.

Figure 2: Showing Reclamation Works at Okuru-Ama Area, Directly
Opposite NLNG Head Office.

. o o Wiy
Google Earth :

Figure 3: Aerial View of Wetland Reclamation Siteswithin Port Harcourt.
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The Impacts of Developments on Wetland

Wetland reclamation has associated problems (irsjpantthe immediate environment and this also &ffibe well-being of the
inhabitants and other community of living thinggmisms of the wetland which provides support @ dhain of ecosystem
processes. Some of the effects are environmenéatefloss of mangrove/rain forests, loss of §iskll fish, crabs, etc., loss of
herbs/shrubs and other medicinal vegetables falititmal medication. Loss of water (water treatmemegulation and
purification processes) causes imbalance in theystem (breaking the interconnected chain of conzations between living
and non-living things), flooding, loss of air/clitearegulatory services (trees/forest), loss ofifighights/places, destruction of
cultural/historic/spiritual and recreational sitkxss of raw materials (fiber, fuel wood, etc.ydaf aquatic life/processes/crop
pollination, loss of natural treatment of generatedtes in the area, loss of natural cooling efiétite wetland/river, loss of all
ecosystem services that are beneficial to humantgphnd animal from the wetland, loss of transRordtes, loss of sources of
livelihood, exposing the environment to wind storansl other natural disasters, invasion of inseeptiles and mosquitoes into
the inhabitants community and littering of wasteducts/direct discharge of sewage on the surrogndivironment by
residents who depend on discharging same intortdeks/wetlands. Other impacts include environmettiainges that have

increased mosquitoes, malaria and related diseasesased heat wave, etc.

Health Effects These include increased malaria and other watarebaliseases, increased medical bills,

respiratory problems and increased pollution.

Socio-Economic EffectsHigh cost of sea foods, loss of fishing rights/ple@nd means of livelihood, loss of
wetland resources (food, fiber and firewgod)creased costs of managing the effects of floadings of worship

center/shrine, historic and recreational sites.
Summary of Findings

From direct observations, site inspections, etetlamds in the study area, Rivers State and othds pf Niger Delta
Region are massively being reclaimed for one usth@rother. This is the main cause of environmechallenges the
region has experienced over the years and the stedyhas currently been troubled by flooding stsdight rainfall.

Comparative Analysis of Wetland Ecosystem Servicemd Wetland Developments

Natural Benefits of Wetland EcosystelVetlands are considered the most biologically digesf all ecosystems and if
maintained, plays a number of roles/services whiehfor the common benefits of humans, plants amthas. Some of

these roles include:

» Environmental benefits: Water purification, cartseguestration, nutrients recycling, water storatghilization
of shoreline, provision of habitation for plantsdaamimals, climate/air quality regulation, floodt®l| and storm
protection, regulates heat waves, disease conteste treatment, aesthetics, educational, spiritagpirational,
recreational services, soil formation, photosynhgsrimary production, nutrient cycling, etc. Thalgo act as
bioremediation agents for polluted sites becausg ttave the natural ability to gradually removelygahts from
the environment/water. They provide excellent tatlnh for the aquatic life, they provide cover €sg and
natural cooling system for the environment by abisay carbon dioxide from the atmosphere, food aatewfor
several wild life species as well as protectiorsting, breeding, feeding for several avian wildkfgecies such as
organism, waterfowl, birds and cranes. Accordinytuseley (2015), wetlands have higher plant divgmdue to

the increased plant and animal life around them.
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Health: The well-being of plants, animals and hurbaimgs depend greatly on the condition of theirawnding
environments. Ecosystem enables plants (shrubsaeriis) and other species to grow, which are ugefuboth
herbal medicine and production of drugs for medbicatit helps in disease control, provision of matucover
(trees) which in turn filters the excess carborthe air, enabling humans to have clean air, therebycing
respiratory problems and other diseases associatiecir pollution.

Socio-economic benefits: These include availabiityfood, sea foods and others at good price, reaarce of
sources of livelihood, provision of other enviromta resources that are beneficial to humans, pland

animals, worship/recreational centers, naturaltastbric parks, aesthetics, etc.

Wetland Developments

Wetland reclamation is usually carried out to azemt environment for the development of infrastiietto meet up the

rising need for housing, road network, health cadeication, etc. This is associated with both henahd problems. The

benefits include;

Economic development: This attracts businessebénatea and a corresponding demand to meet thageha
thereby attracting more buying and selling and osieevices to the area.

Employment opportunities Labor and specialized skills are required to caoyt the reclamation and
development mandate.

Availability of land Reclamation makes land available for all kinds@felopment.

Investment opportunitiesHere, different kinds of business interests andoojnities will be attracted to the
reclaimed site.

Revenue generation: Tax, royalties, land/buildatgs, etc.

Wealth creation and capital realization: Businessates wealth for the investors and those who gipatie

(worker) in the processes and monies realized thensales of the wetland/reclaimed land and bpilareas.

CONCLUSIONS

The study concludes that wetland reclamation irstbdy area has;

Destroyed the ecosystem processes that supporpfoaddction for plants, animals, fisheries and hosnd his is
important because food and water are necessasyfoival.

Destroyed the system that regulates/controls tleeymtion of these services; water purification, fdtration,
nutrients recycling for plants survival, etc., tgy producing food and good health for earth’s litaants.
Resulted in loss of jobs for the inhabitants of Hrea who depend on these natural resources foivalr

especially farmers, fishermen and marine transporkers, etc.

The study concludes that wetlands development @wttier hand has provided,;

An environment for infrastructures to be built, inesses and investments to thrive on.

An environment that will enable wealth creationgimesses).

An environment that will enable job opportunitiesbie created.

An environment that enables production of goods semwices which perpetually displaces the souréesw
materials and other natural resources used inrth@uption processes.

Opportunities for human capital development andvigion of essential services, etc.

Impact Factor (JCC): 5.9238 NAAS Rating 3.73
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Wetland development damages or removes the naokélonment, natural life support system and sauafe
raw materials by providing opportunities for envingental pollutants to be introduced into the enwinent as a means of
increasing production, thereby destroying the emrirent if not properly managed. These bring hapdshthe inhabitants
who depend on wetland resources for survival. Tiesdways an alternative site for any developnzam land uses can
be changed to meet up a specific demand anywhéhinwhe study area. From the above comparativéysisait is clear
that wetlands’ ecosystems are better preserveddhatmoyed due to their essential service and theiport to life and

natural existence.
RECOMMENDATIONS

This study presents the under listed as ways dfgsnog solution to these problems and recommendtstompliance on
the same.

e The use of wet/coastal lands for development p@pshould be discouraged. This can be achieveduigwing
of policies that support wetland reclamation anglementing the existing environmental protectiondas well

as development of appropriate sanctions for defeailt

» Development control Government should, throughregulatory and environmental protection policiesfages,
define what is sustainable and acceptable developw® or around wetlands, forests, rivers, etc.cdatrol

developments on our natural resources.

*  Our natural environment can be a source of revémilee government and citizens, if sustained, éoreational

activities and will certainly attract tourist froother parts of the world if properly harnessed.
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