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1 ABSTRACT

For over three decades, the economic and commexciadities of both local and foreign organizatipns
firms, industries and institutions have been mowmdhe Lagos Island in search for a reputablenassi
atmosphere and this has led to the emergence tdaleurbanizations of the area thereby turninoic a
foremost Central Business District (CBD). The Lagusropolis is the economic hub of West Africa #mel
Lagos Island has the bulk of the economic actiwitMost of the ill-controlled infrastructural degpments
are along the major streets and the Island distéce supposed to have certain spatial configunatio
expected of a metropolitan city like Lagos. Theitasban form design policies and theories had been
neglected long time ago thereby making the strésted with chaotic smart growths, worrisome urban
resilience and harsh biophilic architecture witkidior no consideration to green landscapes. 3tidy is
situated upon the Urban Morphological Theory whichestigates the relationships between urban design
spatial configurations, landscape and ecologidahnism and some other green city conceptual framewo
Scholars in the field of landscape urbanism hadem@digergent or opposed theoretical, conceptual and
methodological choices, opportunities in the metgoinosis of a city forms and streetscapes. The noreja
descriptive and the critical analysis of the thesriwere holistically investigated and assessed hwhic
informed the study objectives. How do we concejfitaathe spatial order of contemporary Lagos Island?
What models can best describe its emergent urbemsfalmost without any green innovations and
infrastructures? Land use and detailed geodetiz Wate obtained from various analysis conductethby
use of Geographic Information Systems (GIS), ineawg and personal deductions. This study identtfies
different barriers, green innovative strategies &mhieving sustainable urban morphology, exploring
relationships between quality of life in cities, llseing of citizens and mobility, exploring relatiships
between spatial configurations and equity, exptprimplications of emerging technologies for urban
development and dynamics, exploring implicationseofierging lifestyles and/or business practice for
dwellers. This paper demonstrates and evaluatgerésent upheavals in the urban spatial configamatand
geomorphology, social development framework andiosmonomic masterplans for Africa’s business
districts.

Keywords: metropolitan; urban sprawl; spatial cgafations; resilience; urban morphology.

2 INTRODUCTION

The rapid influx of commercial activities into theagos Island has led to the increase in the Lagos’s
population in both absolute and relative terms Wwhias also naturally been accompanied by the ekgans
of existing built-up areas and the upsurge of GéBusiness District (CBD) has some common ideatilfi
metropolitan settlement patterns with little or concern for urban green infrastructures. The dontina
nucleated commercial centre has four major buildypgs with little or inadequate cark parking sgaard
there are no open space for greenery and recrabparks. Lagos has been identified as the seviastbst
growing economy and urban city centre in the woFlge average annual growth rate between 2006 t6 202
IS 4.44 % behind Bamako (Mali) that is 4.45% (UNIPban Strategy, 2016). The Marina stretch in Lagos
Island has some of the tallest buildings in Nigesame of which are owned by the Commercial Bank
Headquatres and Multinational Corporate Buildingsansportation hub at Lagos Island Central Business
District (CBD) has witness tremendous improvementhe traffic situation always caused by the high
commercial activities going on within the area dimel government intervention through the implemeorat

of a strategic plan to improve traffic situation tre Island by the Lagos State Government hasdeal t
drastic reduction in traffic gridlock at Broad Site Apongbon Street and Nnamdi Azikwe Street. The
landuse zones are residential, commercial, admatiige, recreational and few industrial zones. @ilethe
physical development of the high rise buildings #mlevasive built-up areas is expected to continube
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coming years if not properly controlled especiadippng the Marina Street and there is considerable
uncertainty about how much expansion will take lacthe coming years.

The key issues are that the population growth, @min upsurge and demanding residential spaces are
critical for an emerging Africa’s commercial hubdaih has increased the population density. The tira#
Lagos Island physical developments is accompanjethe expansion of existing built-up areas and the
physical expansion of built-up areas is expectectdntinue in the coming decades, although there is
considerable uncertainty about how much expansitirtaice place. The key issues are the spatialgtssi
and unidentifiable urban configuration. This asseg# acts as an outset for the Urban Change Pexess
theme of the Urbanisation Research Nigeria (URNpgmmme — and thus as a foundation for later, tedge
and more detailed research in the years 2015 t@ ZBbbin Bloch et al, 2015). The study analyses
urbanisation and urban expansion in Nigeria. Inrpging the dynamics and drivers of urban poputatio
growth and the spatial expansion process, it ptesam integrated analysis incorporating: An ovewvad

the spatial-demographic dynamics of Nigeria's urbransition. While the information available istahes
problematic and ambiguous, by combining and sunsimgyidata from multiple sources, credible facts are
identified on the dynamics of the urban transitibhe analysis points to an expected persistencapi
urbanisation, urban population growth and urbaraagn. As the country’s cities have expanded rimge

of land cover, their physical organisation has bé&amsformed. Through a historical overview of the
evolution of urban structures and the linkages wigimographic changes, spatial patterns charadateoist
contemporary Nigerian urbanism and landscape amtifced (Robin Bloch et al, 2015). It is intendéht

the findings and conclusions established in thislystcould advance the development of strategiciadpat
planning in Nigeria. The following are some of tlesearch questions: What are the general percegibiout

the integration of nature within the urban form teot? What makes us epitomizes social and economic
activities against the liveability of a city? Howrcthe love for nature start at our doorstep eafigdh our
urbanized cities? How is the landscape designée tesilient in the face of increasing urbanizaion

The aim of the study is to assess the extent tawhie have achieved a climatic resilient Urban Bprm
Metropolitan City Geo-Spatial Designs and Urban figpmations using the Lagos Island as a case stody
ensure a Sustainable Lagos Metropolis. To achtagetie following objectives are to be pursued:

(1) Determining the ill-controlled infrastructurdévelopments are along Lagos Marina Street antsked
districts are supposed to have certain spatialigorgtion expected of a metropolitan city.

(2) Have understanding of the perpetual changespafial expansion and the physical configuratiod an
structural characteristics of the city.

(3) Promoting integrated spatial planning by idgmg multi-functional zones or by incorporatingditzat
restoration measures and other connectivity elesnata various land-use plans and policies.

(4) Contributing to developing a greener and margtagnable economy by investing in ecosystem sesvic
and not only technological solutions, and mitigatamverse effects of transport and energy infrasira.

3 LITERATURE REVIEW

The theory and practice of ecological urbanismdé#sng history, a foundation of knowledge to suppor
and built works that demonstrate its benefits (Bpl©85). The roots of this tradition in Westeriture are
deep: from Hippocrates’ treatise of Airs, Watensd @laces to contemporary authors (Spirn, 1985¢ Th
world is rapidly approaching a situation in whiclosh people live in urban settlements sometimes mega
cities like Lagos. The pioneering environmentaltariGeorge Perkins Marsh stated this warning sévera
years ago when he proposed that “human improvidemes depleting the earth “to such a condition of
impoverished productiveness, of shattered surfacelimatic excess” as to threaten the “extinctafrthe
living species” (Marsh 1865). Marsh proposed that reclaiming and reoccupying lands laid waste by
human improvidence or malice the task is to becano®-worker with nature in the reconstruction a th
damaged urban fabrics and urban landscape mosétids.”surprising, therefore, that in the burgeanin
literature on the theories of environmental sustaility and environmental politics, the urban eowment

is often neglected or forgotten as attention is nfmgused on “global’ problems like; landscape
degradations, climate change, deforestation, dfisatibn, and the likes. Similarly, much of theban
studies literature is symptomatically silent abdle physical-environmental foundations on which the
urbanization process rests. By the beginning otwentieth century, some scholars disagreed oveitiven
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the task was to rebuild existing cities or to budlchew “garden cities” in the countryside, suchttasse
advocated by the author Ebenezer Howard, whose, bBakden Cities for To-Morrow, influenced the
garden city and new town movements in England &edUS (Howard 1902). Geographer and planner
Patrick Geddes opposed Howard’'s approach in Hisk Bgtere or nowhere is our Utopia,” he argued
(Geddes, 1915). Geddes, who was educated as @ibtpliewed each city and its surrounding couride’s

as an evolving organic whole whose future plan khiwe based on an understanding of its natural and
cultural history and its “life processes in thegaat” (Geddes, 1915). For Kelvin Lynch, the citfiist and
foremost a human habitat, and he judged “goodfoity” by how well it sustains human life and existe
(Lynch, 1981).

Lynch stressed the importance of how people pegcée city, proceeding from human perception to
understanding the sense of place. He exploreddileetiat natural features play in enhancing thatite
legibility, coherence, and immediacy of urban foramsl open spaces from the scale of the streeitss ot
that of the regions. His last book, Wasting Awakets an ecological approach to managing resouraks a
waste (Lynch, 1990). McHarg's professional practi@s devoted predominantly to the planning of sour
and metropolitan regions as opposed to downtown ianer-city districts. His approach is valuable for
ecological urbanism, even though he viewed the &#tya pathological environment (McHarg, 1969). The
state of ecological urban design and planning @ phesent day in comparison to 1984 and about the
foundations that make advance possible was de&plpred in her book; The Granite Garden: Urban Natu
and Human Design. The award winning book is creditéth launching a movement that provided the
foundation for current strands of practice suctaadscape urbanism and ecological urbanism (Spa85).
The key achievement of professional practicesrgjatategorically how and why they advanced thes siht
the art of ecological urban design and planning.

Various advances in landscape architecture educatid urban design theories reflecting the promtisats
they hold for the practice of ecological urban desand planning. There are discovered and imporiewwt
knowledge and areas of opportunity for urbanisttydie recognised and are yet unexploited. Spatedtin
The Granite Garden in sections and details on “Vivatry City Should Do” at the scale of a streeteor
and the scale of the city as a whole. Assess hollvtiaeg agenda has been met and identified areas of
opportunity for landscape architects. New knowledgeut urban nature and identify areas of oppdstuni
for landscape architects, which are currently umdeognized and under exploited. Climate and aafityuin
relation to urban form. Opportunities for designegperiments in collaboration with scientists and
environmental justice. The city is part of natuaefact that has profound implications for how Gtiere
designed, built, and managed. City designers hgpiiéed nature to promote human purposes. Thesroot
this tradition are as diverse as the many ways hichvnature contributes to human health, safetg, an
welfare. An overview of that tradition is also welltlined, along with an assessment of existingkedge
and prospects for city designed in line with urbaorphological configurations and Human Designs rfgpi
1985). Emerging literature on political ecology (Wéa, 2005), little attention has been paid sotéathe
urban as a process of socio-ecological changegwdiiicussions about global environmental problents a
the possibilities for a “sustainable” future custoily ignored the urban origin of many of theselpems.
Similarly, the growing literature on the technicapects of urban environments, geared primarily to
designers and environmental policy makers, failsat@nowledge the intimate relationship between the
antinomies of capitalist urbanization processes sowlo-environmental injustices (Whitehead, 2003)is
book seeks to address this gap and to chart thwsnof a critical academic and political projécat
foregrounds the urban condition as fundamentaip@o-environmental process. The technology torobnt
urban changes in the form of geospatial datasatgpised of updated satellite imagery and population
density through census count (Leonard et al, 2(81t3}ing that satellite imagery of built-up areesd more
precise, consistent and comparable definition ofidan area than notions such as population thidsloo
administrative boundaries” (Leonard et al, 2013)st&inable development has been commonly defined as
“Economic and Social Development that meets thelsieé the current generation without undermining th
ability of future generations to meet their own a&€eWCED, 1987).

This definition brought together what is now knows the three pillars of sustainable development;
economic development, social development and emabglevelopment under one societal goal of
sustainability. Per continent, Copenhagen is thedeen city in Europe, Vancouver in North America,
Auckland in Oceania, Tokyo in Asia, Curitiba in $ouAmerica and Cape Town in Africa. Moscow,
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Shanghai and Sao Paulo, important BRICS CitiesziBrRussia, India, China and South Africa) have
medium green performances. Per country, two Dutchtavo Canadian cities are among the top 10 green
city performances. All studied African and Indiaties such as Cape Town, Nairobi, Johannesburgraicc
Lagos, Mumbai, Bengaluru and Delhi are in Clustevith low green performances. Lagos is the cityhwit
the lowest green performance (17.27 points) in thiking (UNDP, 2016). Environmentalist are typligal
well aware of the potential of urban green spaocesontribute to human health and wellbeing, to &sec
protection or provision of wildlife habitats andrfoontributing to climate change adaptation. Howeve
policy makers also need to be aware of other s@aidl economic trends and emerging challenges, since
these can be some of the important drivers and figk investing in Urban Green Infrastructure (UGI)
(Ulrich, 1974).

The findings have a number of implications for earmental planning and design. At the most general
level, the results suggest that outdoor visual remvnents can influence individuals’ psychological
wellllbeing, and therefore should be given explicit ditdenin planning and design decisions. Most plasner
have some sensitivity for aesthetic aspects ofrenmients, and in fact there exists some direct ecapi
evidence showing that aesthetic benefits can bew$iderable importance (Shafer and Mietz, 1968 T
findings here imply that the importance of stratagiban greening is by no means limited to aesthetnly
but also includes a range of influences on emotiand psychological state of the users It also shioaw it
help the environment to reduce atmospheric hediatuparks and gardens play a critical role in cgpli
cities and provide safe route for walking and ayglas well as site for physical activities, soaiéractions
and recreations. Recent estimates emerged shohamndatk of access to green open spaces and phiysica
activities linked to poor walkability accounts f8:3% of global death (WHO, HSD, 2012). Green spaces
very important to mental health. Having accessrégig spaces can reduce health inequalities, impreee
being and aid the treatment of mental illness. iBa@dlso suggests that physical activities in ainaht
environment can help remedy mild depression andoeghysiological stress indicators. (WHO, 2001).
Urban morphological elements, degradation and lfssirban connectivity are caused mainly by the
development of grey infrastructure such as roadmrusettlements, and hydropower plants, damgar&s
poses significant threats to ecosystem coherenke. Urban Green Infrastructure (UGI) decisions will
determine Africa’s cities landscapes and urban $oion the next ten decades.

The conventional infrastructure planning arrangemegut in place by the government of Lagos State
through the Ministry of Environment (MoE) and Lagetate Parks and Garden Agency (LASPARK) given
the mandate to build neighbourhood parks in allaveglable open spaces within the metropolis canapée
with the new challenges and need to integrate o#sgrect of urban green like green wall, green
roofs/gardens, urban agriculture which are somethef sustainable ecological urbanism. While grey
infrastructure refers to the technical interconeddtructures that support a society, such as roaitisays,
water supply, sewers, power grids, telecommuninatigreen infrastructure is an interconnected nétwb
green space that conserves ecosystem values arttbfiinand provides associated benefits to sogites,
1991). It is clear that we need all the types @fastructure for us to have balances ecosystemhawed to
find ways of making the three types of infrastruetaomplement each other. Sometimes, certain tgpes
grey infrastructure measures are needed to sugpeen infrastructure, for example hard structuees t
protect a valuable coastal habitat from erosiom @tuice to regulate the water regime in a wetlard
added value of green infrastructure arises frormi#tifunctional use (Rees, 1991). Blue infrastames are
elements that can be linked to water. They are spqubnds, artificial basins, water course, bluefsoo
(Vlaanderen, 2016). Blue roofs helps to store amddst annual precipitation, reduce storm wateoffun
increase available water supply and improves aitityu(Winkelman, 2017). Winkelman argued that \ghil
green, blue and gray infrastructure are all impurtgreen seem unabatedly to be cheaper thanideayent
further to state that Green and Green-Grey blamdease Economic Benefits (Winkelman, 2017).

There is need for green, grey and blue infrastrastéunctions together within the same microclinatéhe
megacity. Nature can provide services for freet ith@ther cases grey infrastructure can providg after
large investments. Green infrastructure measutes) as habitat restoration and maintenance, aksatecr
jobs and fuel the economy, just as grey infrastmectctivities do, but in a more sustainable manfike
concept, which helps to understand the various @tnpfacity’s food requirement on the landscape tiras
ecological footprint (Rees, 1991).
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An ecological footprint is a measure of the impett a given population exerts on nature. It regmesthe
land area necessary to sustain current level afuree consumption and waste disposed of a specific
population. Urban Greening Synergies (UGS) as dismd in this study will help decision makers in
planning and designing, pushing the boundariesreémng for urban architecture, ecology, urban ipubl
spaces and the design of the streetscape forealf wdich is one of the determining factors inghecess of

a balanced ecosystem and providing comfortable siredtered conditions (Rees, 1991). Developing a
conceptual masterplan and framework for the grégrand using it to develop a method to measurigyssc
green performance is a difficult and time-draintagk, as has been pointed out throughout this resea
work. Behind the basic parameters that define hdescperform in terms of green and other relatsdds
there are, for example, different and sometimesptexnpatterns of city planning and development.sehe
have diverse spatial, cultural, environmental, @loahd economic characteristics that are almosbasiple

to capture using a small set of thematic areasratidators (Ogenis B. and Jannes K., 2018).

4 THE STUDY AREA

Lagos Island is the Principal and Central Local &ament Area (LGA) of the Metropolitan Lagos in
Nigeria. It is part of the Lagos Division. The LGly covers the western half of Lagos Island; tastern
half is under the jurisdiction of the LGA of Eti-@sThe Lagos Island is in Eti-Osa Local governnmiant
Lagos State, Nigeria. It is popularly regarded Blsd" which trade activities is usually carried oltithas an
estimated population of 212,700 as at 2006-03-2P¢pulation Projection of 292,900 by 2016-03-21&01
National Population Commission of Nigeria; NatioBalreau of Statistics). The metropolis is locatadte
sandy barrier-lagoon complex of Western Nigeriastioe. It is framed by Longitudes 3°23'32.97" bét
Greenwich Meridian and Latitudes 6°27'19.99"of Hupiator (Wikipedia, 2018).

s ™ - et e

Plate 1: Detailed Map of Lagos Island as at 1962r&: Retrieved from Wikipedia, 2018. Plate 2: Upd&Satellite Imagery
Showing Lagos Island, Lagos State.  Source: LagoMBpper, 2018

Ward H
Ward C

LAGOS ISLAND WEST J i _' LAGOS ISLAND WEST
Ward A Ward B Ward F

LAGOS ISLAND EAST

Ward B

Ward F

Plate 3&4: Lagos Island Map Showing the (a)Zonimy\ards Source: Possitive Reference Limited, 2018
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Its ward jurisdiction encompasses an area of aBdikm X 3km (10.5sg/km). Lagos Island is dividetbin
two main parts which are: Lagos Island East andkdgland West, and also subdivided into variousda/a
titled with alphabets ‘A’ to ‘J’. However the mici@imatic condition of the area is influenced bynetic
seasons; dry season and wet season. The major lvaaterin the local government is the Lagoon and the
Atlantic Ocean where the area is environmentallgnfilly. Lying on Lagos Lagoon, a large protected
harbour on the coast of Africa, the island was heonthe Yoruba fishing village of Eko, which gremto

the modern city of Lagos. The city has now spreatlto cover the neighbouring islands as well as the
adjoining Mainland. Lagos Island is connected te mainland by three large bridges which cross Lagos
Lagoon to the district of Ebute Metta.

It is also linked to the neighbouring island of ykand to the Victoria Island. The Lagos harboustritit of
Apapa faces the western side of the island. Forrthegmain commercial district of Lagos, Lagos Idlan
plays host to the main government buildings, shaps offices. The Catholic and Anglican Cathedrals a
well as the Central Mosque are located here. Hegtlly, Lagos Island (Isale Eko) was home to thaZfiran
Quarters of Lagos where the majority of the slaweéd returnees from Brazil settled. Broad Street has

so many administrative, commercial and residefdiclities within the area in the Marina district.

5 METHODOLOGY

The research adopted a deductive approach, buitshnipe state of the art literature on green aitgt the
authors’ knowledge and experience with the envimemiminfrastructure, sustainability and green city.
Primary data formed the basic source of informatiead in this study. This was obtained through aohd

of reconnaissance survey through direct surveynigaes using Global Positioning System (GPS) and
Geographic Information System for the both the nragpdatabase analysis and presentations. Physical
observations and face to face interviews were @salucted.

Data needs in the questionnaire and interviews wargeted at households, commercial complexes,
shopping malls, office complexes and financial itoibns in each districts and geo-locations ands it
centered on the dwellers and commuters socio ellturd economic backgrounds, shanty settlemerds, th
waste disposal systems and the manner of theire@maental awaremeness on greening, cleanliness and
environmental sanitations. Major streets were ified{ they include: Marina Street, Broad Street,
Akpongbon Street, Church Street and TBS Street.cofther streets were also taken as independentesntit
from physical planning perspective in this studgn landmarks and iconic locations some of whieh ar
monumental bulidings and parks were identified #uede geo-spatial locations gotten during the surve

The land use was classified into Administrative,mdeercial, Educational, Health, Public, Recreatipnal
Residential, Mixed-used, Religious and TranspartaZones. The second set of data were gotten fnem t
Physical Planning Development Control Departmenthef State and Local Government Secretariat and
through various interviews that were conducted veittme environmental enthusiasts and stakeholders.
Information of statutory setbacks and minimum regmients for greening before building development
approvals. The available descriptive and inferérgiatistical techniques were used in the collatom
analysis of the data. The main hypothesis in thidysis that there is need for the incorporatiorJoban
Green Infrastructure (UGI) into the urban forms #melgeo-spatial configurations of the urban ogetss.
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Plate 5: Map Showing the Network Analysis of Roagtbrks to various Open Spaces and Landmarks
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Plate 6: Map Showing the Spatial Analysis at tipe®Spaces and Landmark Points (264 Points)

SIN CLASSIFICATION USE NAME EASTHINGS NORTHINGS
A ADMINISTRATIVE

1 Administrative Office Block Savannah Bank Hou 543276.93 713212.27
2 Administrative Office Block NITEL Headquatr 544074.52 712456.27
3 Administrative Office Block Group Hous 545263.84 712762.55
4 Administrative Office Block ECOWAS Office Comple 544748.44 712073.32
5 Administrative Office Block Nigerianinstitute of Architects 544679.84 712110.74
6 Administrative Office Block United State Information Servic 544113.23 712561.53
7 Administrative Office Block NCR Hous 544087.39 712578.46
8 Administrative Office Block Western Hous 544055.32 712608.75
9 Administrative Office Block Independence Buildir 544156.88 712691.60
10 Administrative Office Block Nal Tower: 543642.83 712715.66
11 Administrative Office Block Shell Petroleum Hou 543547.50 712789.60
12 Administrative Office Block UAC Niger Hous 543189.58 712993.40
13 Administrative Office Block Cc-op Bank Plc H( 543155.27 712973.01
14 Administrative Office Block Royal Excahage Assurance F 543132.89 712990.91
15 Administrative Post Offict General Post Office Mari 543075.71 713024.23
16 Administrative Office Block CSS Book Shop Hou 543303.46 713084.89
17 Administrative Office Block Investment Hous 543246.27 713041.63
18 Administrative Office Block Nitel Excahang 543413.35 713062.02
19 Administrative Office Block Niger Insurance P 543604.80 713103.29
20 Administrative Office Block St. Peter's Hou: 543494.90 712946.65
21 Administrative Fire Servic Federal Fire Servic 543624.19 712952.28
22 Administrative Office Block Eleganza Pla: 543724.51 712866.49
23 Administrative Office Block 543839.48 712747.68
24 Administrative Office Block Knight Frank Building 543584.63 712991.37
25 Administrative Police Statio Adeniji Adele Police Static 544052.23 713542.60
26 Administrative Bank 544801.65 712440.36
27 Administrative Embass Ghana HigtCommissiol 544938.08 712464.96
28 Administrative Bank 544884.37 712448.04
29 Administraive Office Block Young Women Christian Association of N 544874.29 712535.74
30 Administrative Cour Chief Magistrate Cou 544771.15 712801.31
31 Administrative Office Block Lapal Hous 544817.49 712790.04
32 Administrative Office Block Hospital 545042.53 712803.82
33 Administrative Police Statio Ebute Ero Police Stati 542832.60 714434.88
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34 Administrative Office Block LSDPC Hous 542901.61 713809.43
35 Administrative Office Block Great Nigeria Hous 542790.19 713701.43
36 Administrative Office Block Elephant Hous 542210.32 713721.21
37 Administrative Office Block A & G Houst 542209.05 713676.64
38 Administrative Office Block Ebani Hous 542218.75 713600.15
39 Administrative Office Block UBA Houst¢ 542424.06 713475.44
40 Administrative Office Block Hallmark Plaz 542383.64 713490.57
41 Administrative Office Block Wema Tower 542553.63 713389.67
42 Administrative Office Block PZ Industries Plc Hou 542568.49 713489.00
43 Administrative Office Block Financial Tust Hous 542627.07 713598.86
44 Administrative Office Block Anambra Hous 542764.74 713578.91
45 Administrative Office Block Reinsurance Hou 542764.03 713260.90
46 Administrative Office Block 542765.68 713467.91
47 Administrative Office Block Abibu Oki Cour 542864.00 713374.38
48 Administrative Office Block Mandilas Hos 542938.83 713318.91
49 Administrative Office Block Africa Continental Bank Plc H 542916.42 713341.53
50 Administrative Office Block Bank Industries Hou: 542916212 713370.03
51 Administrative Office Block Afribank Nig. Plc HQ Afribank Pla: 542998.87 713310.42
52 Administrative Office Block Bull Plaze 542939.45 713126.03
53 Administrative Office Block Nicon Insurance Corporation t 542966.73 713144.12
54 Administrative Office Block Union Bank Plc H( 542974.67 713095.26
55 Administrative Office Block First Bank Plc H( 543006.71 713072.09
56 Administrative Office Block Medife Hous 543260.56 713161.89
57 Administrative Office Block Africa Petrolum Hous 543277.38 713120.96
58 Administrative Office Block Nigeria Stock Exchant 543157.23 713164.39
59 Administrative Hall Glover Memorial Ha 543078.21 713117.14
60 Administrative Post Office Nipost Head Quarte 545116.67 712836.12
61 Administrative Office Block National Bank of Nigeria H 543057.59 713263.21
B COMMERCIAL

1 Commercia Shopping Cent: Napex Comple 544969.38 711839.80
2 Commercia Petrol Statio Conoil Petrol Static 545281.81 712850.38
3 Commercia Perol Statior Conoil Petrol Static 543670.45 712636.37
4 Commercia Petrol Statio Total Petrol Static 543559.05 713088.87
5 Commercia Restaurat Mr. Biggs 543698.83 712815.36
6 Commercia Petrol Statio AP Petrol Statio 543685.74 713095.28
7 Commercia Petrol Statio Texaco Petrol Statit 543806.21 713055.39
8 Commercia Petrol Statio AP Petrol Statio 543504.33 713156.38
9 Commercia Marke! Ita Faji Marke 543336.08 713482.59
10 Commercia Marke: Simpson Street Mark 544458.22 712995.93!
11 Commercia Petrol Statio Oando Petrol Static 544539.06 712980.81
12 Commercia Car Sho Mandilas Hous 544552.62 713218.64
13 Commercia Petrol Statio Total Petrol Static 544685.09 713331.30
14 Commercia Shopping Cent: Sura Shoping Comple 544828.00 713370.41
15 Commercia Marke! Sura Marke 544760.20 713480.46
16 Commercia Petrol Statio Total Petrol Static 544454.11 712960.28
17 Commercia Marke! Sand Grouse Mark 544529.22 713060.26
18 Commercia Petrol Statio Texaco Petrol Static 544838.83 712454.55
19 Commercia Petrol Statio Texaco Petrol Static 544808.73 712754.55
20 Commercia Petrol Statio AP Petrol Statio 544880.12 712654.35
21 Commercia Petrol Statio Mobil Petrol Statio 544863.42 712624.29¢
22 Commercia Marke! Anikantamo Plank Mark 543626.87 713633.01
23 Commercia Petrol Statio Oando Petrol Static 543703.59 713690.29
24 Commercia Marke! Jankara Marki 543304.04 713853.89
25 Commercia Marke! Pelewura Mark« 543500.85 713943.36
26 Commercia Shopping Cent: Model Market Oja Ok 543491.57 714380.90
27 Commercia Marke! Oja Oba Marke 543568.54 714191.83
28 Commercia Marke! Maborete Mark¢ 543580.84 714160.90
29 Commercia Petrol Statio Bovas Petrol Static 543526.37! 714097.64
30 Commercia Marke! Alakoro Marke 542622.48 714117.55
31 Commercia Petrol Statio Conoil Petrol Static 542665.64 714117.09
32 Commercia Marke! Ebute Ero Marke 542630.34 714301.78
33 Commercia Shopping Cent: Abibatu Mocaji Shopping Comple 542550.64 714268.46
34 Commercia Marke! Idumota Marke 542913.13 713964.08
35 Commercia Marke! Oke Arin Marke 542600.80 714005.31
36 Commercia Marke! Balogun Marke 542835.17 713836.07
37 Commercia Shopping Cent: Union Homes Comple 542959.90 713741.74
38 Commercia Marke! Tom Jones Marke 542965.14 713799.82
39 Commercia Shopping Cent: Lagos Central Mosque Ple 542964.68 713700.96
40 Commercia Marke! Apongbon Marke 542456.15 713704.93
41 Commercia Restaurar Mr. Biggs 542303.42 713550.57
42 Commercia Restaural Eatrite Fast Foc 542496.27 713508.03
43 Commercia Shopping Cent: Ebudola Eko Central Mak¢ 542662.78 713566.11
44 Commercia Marke! Mandilas Marke 542786.13 713525.31
45 Comnercia Marke! Oluwole Marke 542960.49 713589.95
46 Commercia Shopping Cent: Kinsway Shopping He 542651.26 713310.94
47 Commercia Petrol Statio Oando Petrol Static 542734.05 713223.30
48 Commercia Restaural Tastee Fried Chicke 542697.97 713337.12
49 Commercia Petrol Statio Oando Petrol Static 542781.13 713449.20
50 Commercia Restaural TetrazziniRestaurar 542749.15 713432.89
51 Commercia Restaural Sweet Sensation fast fc 542836.38 713386.56
52 Commercia Restaural Tantalizer: 542854.87 713400.91
53 Commercia Shopping Cent: Tinubu Shopping Compl 543131.61 713322.07
54 Commercia Marke! Tinubu Marke 543113.62 713357.73
55 Commercia Marke! Marina New Marke 542861.07 713216.78
C EDUCATIONAL

1 Educatione Schoo King's Colleg 544253.33 712851.70
2 Educatione Schoo Nigerian Army College of Logistit 543500.64 712838.32
3 Educatione Library Central Librar 543351.19 713034.17
4 Educationz Schoo Eko Akete Grammar Schc 543678.35 713023.11
5 Educatione Schoo Holy Cross Catholic Schc 543913.72 712923.97
6 Educatione Schoo Ebute Elefun Pry Schc 543943.17 712989.79
7 Educatione Schoo Tinubu Methodist Primary Schc 543933.64 712964.39
8 Educatione Schoo St. Jon Primary Schot 543251.69 713649.04
9 Educatione Schoo Christ Church Cathedral Sch 543381.88 712939.86
10 Educatione Schoo St. Peter's Primary Schi 543551.02 712988.08
11 Educatione Schoo St. Mary's Private Schc 543525.09 712961.05
12 Educatione Schoo Lagos Island Handicraft Cen 544527.06 713422.57
13 Educatione Schoo Fazz+Omar Ahmadiyya Sche 544537.49 713435.61
14 Educatione Schoo Lagos Island Nur/Pry Schc 544532.80 713471.07
15 Educatione Schoo Dolphin High Schoc 544581.83 713431.96
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16 Educatione Schoo Epetedo High Scho 544693.88 713580.28
17 Educatione Schoao Araromi Baptist Scho 544984.91 712647.67
18 Educatione Schoo St. Stephen’'s Wase Sch 543850.96 713613.68
19 Educatione Schod King Ado High Schoc 543301.32 713975.01
20 Educatione Schoo Holy trinity Schoo 542933.61 714411.51
21 Educatione Schoao Ansar U-Deen Primary Scho 542639.53 714013.97
22 Educationz Schoo St. Paul Scho 542684.70 713488.49
D HEALTH

1 Healtt Hospita General Hospiti 543889.60 712603.58
2 Healtt Hospita Onikan Health Centre & Matern 544884.75 712235.46
3 Healtt Hospita NAF Medical Centr 544947.11 712331.68
4 Healtt Healtt Lagos Island Maternity Hospi 5440:3.45( 712671.11
5 Healtt Hospita St. Nicolas Hospiti 544054.43 712765.55
6 Healtt Hospita Osagie Medical Cent 544090.06 712755.75
7 Healtt Hospita Federal Dental Clin 544096.30 712502.73
8 Healtt Hospita Lagos State Dental Cen 54406¢.904 712522.33
9 Healtt Hospita Juli Sam Clini 544081.51 713174.14
10 Healtt Hospita Beta Clinic 543627.57 713298.18
11 Healtt Hospita Massey StreeChildren’s Hospita 543413.74 713392.00
12 Healtt Mosque Laguda Central Mosq 543473.53 713358.19!
13 Health Cemeter Abari Cemeter 544527.06 713357.89
14 Healtt Hospita Victory Hospital & Maternity Hom 544293.42 712977.31
15 Healtt Hospita The Health Aren 544782.84 712714.05
16 Healtt Hospita Penta Medical Cent 544889.31 712729.08
17 Healtt Hospita Tiwadola Clinic 544839.21 712653.10
18 Healtt Hospita Maja Hospital (Glaucoma Unit 545063.40 712764.99
19 Healtt Hospita Cottag Medical Clinic 543797.70 713506.21
E PUBLIC

1 Public Cour! High Cour 544£06.06« 712828.65
2 Public Cour Supreme Cou 544404.46 712855.97
3 Public Govt. Office City Hall 544039.88 712920.00
4 Public Cemeter Okesuna Cemeta 545002.88 713302.75
5 Public Police Statio Obalende Police Barrac 545324.79 712648.17
6 Public Govt. Office State House Marit 544201.42 712392.43
7 Public Police Statio Obalende Police Barrac 545256.36 712719.14
8 Public Police Statio Onikan Police Static 544642.42 711964.63
9 Public Gowt. Office National Assembly Complex (Igos Office 544595.20 712352.17
10 Public Cour High Court of Lago 544725.27 712454.62
11 Public Gowt. Office Fed. Min. of Justice (Lagos Offic 543768.45 712670.22
12 Public Cemeter Remembrance Arca 544244.19 712677.35
13 Public Gout. Office NEPA Eko Distributor Zonal H 543398.72 712865.33
14 Public Govt. Office Mamman Kontangora Hou 543455.74 712843.06
15 Public Govt. Office Federal Office oStatistic: 543599.83 712870.57
16 Public Gowt. Office Nigerian Port Authority Hous 543345.72 712904.38
17 Public Hall St. Georges Hz 543678.96 712827.97
18 Public Police Statio Nig. Police Area AHQ Lion Buildin 543864.76 712825.28
19 Public Govt. Office Office of the Auditor Gen. of the Federat 543829.42 712847.88
20 Public Cour! Chief Magistrae Cou 544475.43 713443.95
21 Public Refuse Dum Refuse Transfer & Loading Stat 544590.69 713636.64
22 Public Gowt. Office Police Work Dept. Barack Okest 544378.95 712973.57
23 Public Govt. Office Fed. Min. of works& Housing 544677.27 712708.73
24 Public Police Statio Omo Awo Police Po 543261.83 713898.60
25 Public Hall Tom Jones Memorial Hall & Libra 542964.81 713845.89
26 Public Gowt. Office Central bank of Niger 543047.32 713168.35
27 Public Gout. Office Federal Government Pr 543711.28 712752.69
28 Public Police Statio Kam Selem House Zonal Police | 545114.72 712702.75
F RECREATIONAL

1 Recreation: Recreation: Tinubu Squar 543142.88 713277.59
2 Recreation: Recreation| Tafawa Balewa Sque 544538.83 712474.67
3 Recreation: Stadiun Onikan Stadiur 544541.89 712022.17
4 Recreation: Recreation: Campos Squa 543671.57 713124.84
5 Recreation: Boat Clut Mequeen Jet 544783.34 711791.52
6 Recreation: Recrezional Cluk Island Clut 544617.48 712067.97
7 Recreation: Swimming Poc J.K Randle Swimming Pa 544564.91 712141.92
8 Recreation: Theatr Muson Centr 544438.40 712100.05
9 Recreation: Recreational Clu Local Govt. Staff Recreation Cl 544648662 712131.23
10 Recreation: Museun National Museum Onike 544717.26 712199.83
11 Recreation: Recreational Clu Yoruba Tennis Clu 544750.22 712237.24
12 Recreation: Restaurar Lagos Toast Fast Foc 544318.13 712403.84
13 Recreation: Recretional Cluk Lagos Lawn Tennis Clt 544362.68 712356.63
14 Recreation: Recreational Cent Tafawa Balewa Square Cricket O 544308.33 712545.50
15 Recreation: Restaurat Mama Cass Cafete 543002.61 713032.18
16 Recreation: Restaurar Tantalizers Fast Foc 543296.00 713014.78
17 Recreation: Playgroun: Ajere Playgroun 543746.61 712992.94
18 Recreation: Hotel J30 Guest Hou: 543618.95 713212.95
19 Recreation: Cinem: Corona Cinen 543286.61 713458.72
20 Recreation: Hotel Ritz Hotel 544945.03 712551.38
21 Recreation: Hotel Famoss Guest Ho. 544822.51 712723.24
22 Recreation: Recreational Cent Hospita 545005.89 712849.29
G RELIGIOUS

1 Religious Churct Christ Church Cathed! 543234.96 712945.00
2 Religicus Mosque Lagos Central Mosqt 543013.79 713665.69
3 Religious Churct Our Saviour's Chur¢ 544187.10 712540.99
4 Religious Churct Methodist Church of Niger 545289.29 712765.54
5 Religious Churct Catholic Secretari 544441.08 712266.64
6 Religious Churct The Diocese of Lagos Anglican Commur 543296.99 712920.79
7 Religious Churct Cathedral Hous 543285.06 712990.91
8 Religious Churct 4 Square Gospel Church LI t 543981.20 713014.68
9 Religious Mosque Juma A-Ul Islamiyya of Nig.Certral Mosqur 543994.64 713165.63
10 Religious Mosque Brazilian Oloro Mosqu 543619.20 713305.00
11 Religious Churct St. John's Anglican Chur 543231.32 713626.05
12 Religious Churct St. Peter's Chur 543543.35 712969.09
13 Religious Churct Ebenezer Baptist Chur 543762.91 712883.24
14 Religious Churct Holy CrossCathedrz 543920.72 712853.28
15 Religious Churct Christ Apostolic Churc 544535.93 713525.31
16 Religious Churct Cherubim & Seraphim Ifelodun Aladt 544115.00 713565.46
17 Religious Churct St. Andrew's Anglican Chur 544032.79 713590.36
18 Religious Mosque Istijiabah Muslim Forum Of NicMumuni Oloro Mosqu 544047.46 713474.03
19 Religious Mosque Imam Saliu (Hadji Onirakunmi) Mosq 544522.20 712917.10
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20 ReligioLs Churct Araromi Baptist Churc 545014.14 712654.35
21 Religious Churct The Holy Flock of Christ Chur 543824.95 713500.79
22 Religious Churct St. Stephen's Cathedral Cht 543868.07 713622.06
23 Religious Churct Kingdom Hall of Jehovah Withnees 543645.11 713644.40
24 Religious Mosque Olorunsola Mosq 543712.44 713721.68
25 Religious Mosque Ahadiyya Muslim Jamat Central Most 543290.79 713792.88
26 Religious Mosque Anwal- Ul- Islam Mosqu 543234.07 714018.63
27 Religious Churct Holy Trinity Anglican Churcl 542917.73 714425.75
28 Religious Churct Obur-Eko Methodist Churc 542993.86 714238.49
29 Religious Churct United African Methodist Chur¢ 542624.83 714006.94
30 Religious Mosque Ansar U-Deen Society of NicMosque 5426.3.88% 714033.74
31 Religious Mosque Alaso Oke Mosqu 542490.41 713852.07
32 Religious Mosque Shitta Abbey Mosqt 542749.54 713704.27
33 Religious Churct St Paul Churc 542688.52 713464.09
34 Religious Churct Methodist Church of the Trini 5431¢0.28¢ 713204.73
35 Religious Churct First Baptist Churc 543729.30 712801.42
1 Residentie Palac Iga Idunganra 543212.44 714488.03
H TRANSPORTATION

1 Transportatio Bus Sto| CMS Bus Sto 543174.17 712885.99
2 Transportatio Bus Sto| Leventis Bus Stc 542122.10 713549.66
3 Transportatio Bus Sto| Apongbon Bus Stc 542352.14 713424.82
4 Transportatio Bus Sto| Tinubu Bus Sto 543192.21 713281.04
5 Transportatio Bus Sto| Obalende Bus st 545118.61 712784.33
6 Transportatior Bus Sto| Idumota Bus Stc 542848.02 714279.47

H

Source: Field Survey, 2018

The table above shows that Administrative use i€26%), Commercial use is 55 (18%), Educationalisse
22 (7%), Residential/Mixed-used is 50 (17%), Tramspse is 12 (4%), Health use is19 (6%), Publi iss
28 (9%), Recreational use is 22 (7%). The totadl lage locations of the various points capturedis study

IS 264 (100%). This table shows that most of tine lase are for administrative uses followed by cenumal
activities and residential/mixed-used facilitiesattithe Lagos Island has limited open spaces that ar
specifically for greenery. The 17% of both the desitial and mixed-use are now prevalent as moteof
buildings that were originally residential are ntwen partly or fully converted into commercial sbop
complexes, stores and ware houses while still rmimg the upper floors for residential purposes.
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Figure 1, 2 & 3: Pie Chart and Bar Charts Showing #lired Use Analysis. Source: Field Survey, 2018

6 FINDINGS AND DISCUSSIONS

This study was conducted to assess the Urban Famis Metropolitan City Spatial Designs and
Configurations of the constantly Changing Urban c&gato enhance the green rating, Wellbeing and the
Depleting Urban Spaces, the social relation basedpsycho-social climate, psychological wellbeing
components of the Lagos Metropolitan city. Over thndred Landmarks where identified within the CBD
and It was found out that there are various lampisdeatures at all the zones assessed and tleere ar
provisions for greenery. The 7% of the recreati®@aaomprises of the open spaces at some schoéand
residential buildings. This suggest neglect and laicappropriate planning in the allocation of estion
spaces. The Administrative buildings had about 20%he total land use but the and the roof topsewsed

for the air conditioning chillers and outdoor unitkich also suggest that there are limited techyofor the
installation of roof gardens and green walls tteat make the facilities biophilic and conducive forman
habitation. Plate 1 revealed that as at 1962 tlmeeCBridge was the only Bridge connecting therdlaBut

in the early 1980's the Eko Bridge and Third MaitdaBridge were constructed to meet the demand for
more road networks due to the increasing populatfdragos Island.

6.1 Basic Features of the Open Spaces and Landmarks Lat@ons

The factor influencing CBD was originally earmarkied administrative and residential estate develepm
not until about three decades ago when commerciadittes bewildered the area and most of the oafy
built residential apartment are now converted tmmmercial store outrightly while some of the builglistill
maintain a dual status of a mixed-used buildingmivgathat it still serve both commercial and resiibd
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purposes. The original layout as designed in 19@damprovisions for Recreation, sport complex, golf
course, horse race course cemetery and many off@r spaces which has either been relocated or
redeveloped for other purposed thereby creatingaeuwm in the ecosytem and altering the natural
biodiversities. The urban planning barriers majadyover population and traffic congestions whics h
affected the green innovative strategies for achgegustainable urban morphology, relationshipsveen
quality of life in cities, wellbeing of citizens dmmobility, relationships between spatial configimas and
equity, implications of emerging technologies foban development and dynamics, exploring implicegio

of emerging lifestyles and/or business practice deellers. Further findings revealed and evaluales
present upheavals in the urban spatial configuratend geomorphology, social development frameworks
and socio-economic masterplans.

6.2 Geo-Spatial Characteristics of the Non-Motorized Tansportation Networks

Urban design configurations of Lagos Island weligimally designed with cycling route in some arbas
further development in the three decades has mengiriority to walking, cycling, jogging, and efriendly
motorized rapid transit vehicles like the electas with low or zero amount of carbon emission attner
forms of renewable energy technologies. A furthiedies shows that this area has been no propeenee
to energy efficient practice in the public servarel solid waste discharge and collections. Theitgul air,
water and soil has been overly saturated and theg quick improvement so as to attain the glolzeldsrd.

6.3 Challenges to Achieving a High Green Rating

The building industry is one of the most energystoning industry of the city. The Lagos Island asdhea
of study focused on the extensive use of energyreswlurces efficiency in combination with the imosat

of the production and use of renewable energyénintdustry. Key elements of this study area whiehjast
emerging includes the use of low development impaattices in the construction of new buildings &nd
the remodeling of the existing facilities, the aéduilding energy green ratings and performantegas to
energy improvement and efficiency. The constructechnology adopted for construction of road, parks
and building are still obsolete since there arekpn and better approaches which should be as temudt
policy be adopted in both local, state and natitenagl.

7 CONCLUSION

For Lagos to attain the vision of becoming a sraéyt, sustainable city and also main her positiertte
economic and financial hub of Africa that is sa$ecure, functional and productive, the Lagos State
government embarked on the implementation of variotban planning and development regulatory and
policy frameworks as well as urban developmentgmtsi This paper, however, demonstrated that urban
neglect of green infrastructures like green trartgpion networks, urban agriculture and urban gregen
solutions like green roofs, vertical farming, greealls, green ICT and technologies, green publigises.
Lagos metropolis is in dire need of green urbarcespa sustain the growing population and to redbee
increase atmospheric temperature. Open spaces\areeny scarce. An interest in urban green infeestire
(UGI) must look in the direction of already builp spaces and central business districts and coraherc
hubs. Above all Lagos State Parks and Gardens (AMRB® must come up with sustainable greening
guidelines and effective policies that will encagathe placement of value on the urban and resadent
landscapes for a better, healthier, serene anaigredy. The people now know the importance oegieg,
social cohesion and the need to restore our habitat can keep thriving and withstand the pertinen
commercialization of the city. The use of both goweent setbacks and private residence land arqases

a detail understanding of the long-term urban grepgoals and objectives of the primary urban space
Applying a comprehensive urban green infrastrucisi@n important approach to mitigate urban hdahds
happened during the urbanization, construction, deekelopment process. Development of a conceptual
framework of research on urban greening masterpldus study summarizes and integrates the main
findings which are presented in the urban greenifigs includes debates around which benefits are
provided by UGI and how these benefits can be waied in ecological, social and economic terms.
Furthermore, we scrutinize the relationship betwgesen spaces and social cohesion and discuss links
between biological and cultural diversity. Henc&;1Us perceived as a comprehensive landscape agproa
acknowledging services and benefits from a cohegasdn, grey and blue network at different urbaatiap
configuration and levels, linking up neighbourhaatistricts and cities.
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