y UNIVERSITY OF LAGOS, NIGERIA

Inaugural Lecture Series 2017

f:gb%rm TECHNIQUs.
MULTI-DISg/iLINfg)y rmpo'my |
AND I?EVELOPM NT strces

4

B ll)ﬂﬂﬂr
- e

% - PROFESSOR ALABI SEBILI OKANLAWON SONEYE




PROFESSOR ALABI SEBILI OKANLAWON SONEYE

B.A. (Hons), M.Sc., Ph.D. (Lagos), LEAD Fellow
PROFESSOR OF GEOGRAPHY

UNIVERSITY OF LAGOS



+ Inaugural Lecture Series 2017

Topic:

GEO-SPATIAL TECHNIQUES: THE
- BRIDGE T
CONTEMPORARY MULTI-DISCIPLINARY RESEAR?:HES
AND DEVELOPMENT

by

PROFESSOR ALABI SEBIL| OKANLAWON SONEYE

GEO-SPATIAL TECHNIQUES: THE BRIDGE
TO CONTEMPORARY MULTI-DISCIPLINARY
RESEARCHES AND DEVELOPMENT

An Inaugural Lecture Delivered at the University of Lagos
Main Auditorium on Wednesday, 5" of July, 2017

PROFESSOR ALABI SEBILI OKANLAWON SONEYE
. B.A. (Hons), M.Sc., Ph.D. (Lagos), LEAD Fellow
PROFESSOR OF GEOGRAPHY

DEPARTMENT OF GEOGRAPHY
FACULTY OF SOCIAL SCIENCES
UNIVERSITY OF LAGOS

University of Lagos Press and Bookshop Ltd




DEDICATION
Copyright ©2017, Alabi Sebili Okanlawon SONEYE

v i f all those
adicate this Inaugural Lecture to the_ memories of all thos
h‘::; departed to the life beyond untimely due to our |n,ab.|l|:y
o act geo-spatially and develop our ‘neutral stuffs’ into
surces that could have changed their status.

LS

All rights reserved. No part of this publication may be
reproduced, stored in a retrieval system or transmitted in any
form or by any means, electronic, mechanical, photocopying,
recording or otherwise without the prior permission of the author.

ISSN: 1119-4456

Published by

University of Lagos Press and Bookshop Ltd
Work and Physical Planning Complex
P.O. Box 132
University of Lagos
Akoka, Yaba
Lagos, Nigeria

E-mail: press@unilag.edu.ng




TABLE OF CONTENT

I PagJ
1.0 SALUTATION 1
2.0 PREAMBLE 1
2.1 The Journey 1
2.2 What about Inaugural Lecture? 2
2.3 Why My Inaugural Lecture at this Hour 3
2.4 The Title of my Lecture 3
2.5 Summary of the Lecture 4
3.0 RESOURCES, DEVELOPMENT AND SPACE 4
3.1 The Concept of a Resource 4
3.2 Resource Appraisal 5
3.3 Resources and Geographic Link 6
3.4 Resources Analysis and Geography 7
4.0 GEOGRAPHY AS A DISCIPLINE 8
4.1 Definition and Evolution 8
4.2 Component Branches of Geography 1
4.2.1 Human Geography 11
4.2.2 Physical Geography 12
4.2.3 Technological Geography 13

4.3 The Nigeria Geo-spatial Technology and the Implication on
Development Debacle 24
4.4 What Alternatives for Nigeria? 30
.0 MY CONTRIBUTIONS 33
5.1 Systems Development 33
5.1.1 Cartography and Map Revision 33
5.1.2 Quantitative Analysis 37
5.1.3 Remote Sensing and Geographical Information| 37
System

5.2 Some of my Key Research Contributions to Knowledge 38
5.2.1 Administrative Areas of Jurisdictions 38
5.2.2 Landcover and Landuses 38
5.2.3 Agriculture and Food Security 40
5.2.4 Transportation 43
5.2.5 Climate and Climate Change 45
5.2.6 Air Quality and the Case of University of Lagos 47
5.2.7 Health and Healthcare Services 51
5.2.8 Crime and Policing 52
5.2.9 The Environment 54
5.2.10 Security and Modern Warfare 55
5.2.11 Disasters, Risks and Humanitarian Services 55

Vi

R S ————————

Pagd

58

arch Collaborations . 5

f #::I:lng. Capacity Building and. Mentoring go

'I My key Services to the University c_:ommumty 50
My on-going researches and practice currer}tsly e

B¢ Professional Associations Boards of Journa o
RECOMMENDATIONS o
CONCLUSIONS .

) GRATITUDE >

IE FERENCES -
Appendix 1: Some Key Research and Development Application 83
Areas of Geo-Spatial Techniques . =
sendix 2: Names of the Departments of Geography and their

Domiciles in some renowned Universities

vii




SALUTATION
Vice-Chancellor, Sir
® Deputy Vice-Chancellor (Academics and Research)
® Deputy Vice-Chancellor (Management Services)
Deputy Vice-Chancellor (Development Services)
0 Registrar
Bursar
The University Librarian
I'he Provost, College of Medicine
Deans of Faculties
‘Members of the University Senate
My Lords Spiritual and Temporal
Meads of Departments
Distinguished Academic and Professional Colleagues
Distinguished Non-Teaching Staff Colleagues
Dear Students, Past and Present
Gentlemen of the Press
Dear Guests, Ladies and Gentlemen

20 PREAMBLE
21 The Journey
Some five decades ago: A man, Jimoh Alamu, son of Soneye-
Yusuff, son of Ogunjobi, Ogunjobi Town; and a lady, Sarat Abeni,
daughter of Adeosun of Morekete Town, all in Odeda Division of
the Egba Nation, Nigeria conceived. When the fruit of the nine
months pregnancy came, their only boy, he was named Alabi
Sebili Okanlawon, having abbreviated Sebili from Fisebililah, an
Arabic word meaning ‘For The Sake of God’. And they sent him to
St Peters Anglican School Abakuyamo for his Primary School
Leaving Certificate. His uncle Ahmed Lamidi - Uncle Lam-Lam -
re-enrolled him at St Bernadette’s Private School Ibara Abeokuta.
Having passed the entrance examinations to six other top class
secondary schools, this visionary uncle decided for him Abeokuta
Grammar School. Thereafter, he was at the School of Basic
Studies Ogun State College of Education (now Tai Solarin
University of Education) for his Higher School Certificate/ General
Certificate of Examinations Advanced Level and was
subsequently admitted into that citadel of learning, the University
of Lagos, the University of First choice and the Nation’s pride,
where he had his three academic degrees. Thereafter, he was
employed as an Academic Staff, and rose steadily to the post of a
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Professor. That boy is the one before you presenting his
Inaugural Lecture.

Mr. Vice Chancellor Sir, above is a sketch of my life since the
last half a century of sojourn on this planet. The story will ba
incomplete however if | do not inform the audience of my
qualifications from the University of Lagos. | have my thres
academic degrees in Geography from three different Facultios
where the Department had been domiciled though for
administrative reasons rather than any other factor. While my
Bachelors of Arts (B.A. Hons.) Geography was in the Faculty of
Arts, Mr. Vice Chancellor Sir, my Masters of Science (M.Sc.)
Geography and Planning was in the Faculty of Environmental
Sciences and my Doctor of Philosophy (Ph.D.) in Geography
was in the Faculty of Social Sciences. That my Minor
Department at the Bachelors was Mathematics further qualified
me as a product of the Faculty of Science. Rather than being a
burden nonetheless, this Israelite journey of mine has been the
pillar of my achievement, my exposure and my pride.

2.2 What about an Inaugural Lecture?

Mr. Vice Chancellor Sir. An Inaugural Lecture is known for two
events traditionally. It is an occasion for a newly-appointed
Professor like me to mark his career achievement by presenting
his contributions to knowledge and development in his chosen
field locally and internationally. It also affords the Professor an
opportunity to present his vision for his discipline and faculty for
improving their benefits to mankind. It is in this wise that this
lecture of mine provides an opportunity for me to inform my
audience, colleagues, the campus community and the general
public of my work to date, including my current research and
future plans. More significantly to me is that | reflected on the
lecture as a payment of some form of debt that | owe my mentors
and colleagues in the academic and professional domains.
Though the Lecture is very personal and more self-indulgent
with more of my own experiences and my references, parts of
the presentation are drawn from the works | did with my mentors

in the specialty thematic areas and whom | have gratefully
acknowledged in the lecture.

ugural Lecture at this hour N
ly |T¥nl;‘:e€vering an inaugural |ectgre togiay a pnvulegr:a(i
also symbolic for numerous reasons. I;:rstlg, it l.lli ;hﬁfsg?c d
Geography at the Fac '
R e i i t two months. Secondly, it
s and within a period of abou e
f Geography at the Univ
@ 10th in the Department O : riveBie,
i the first double digit Inaug
s, which makes it about _ | g i
' i University and equally aft
re from a department in the Unive o i
field in the University. )
eminence of Geography as a Tield et i
‘ f Social Sciences inthe la )
{# the 4th by my Faculty o . lrilpistin
tandard in the Univers
largest by any Faculty s VeI FRA
< der the Leadership of my Des
o ko rthly, it is the first
" i i Geographer. Fourtnly, . '
Professor lyiola Oni, also a A D
i d in the area of Geo-Spa ia .
3nlt:1.or2iet|§|1vel:?\d from my end, Mr. Vice Chancel}ordS|r, :etatg
~ delivering the lecture in less than a year after | receive r:\y e
of promotion to the peak of my qcademlc gareea.ﬂer o
significantly, Sir, the lecture is coming just aa lfji\llé : :);sp it
th of Ramadan, which gives me -
‘!?‘tsl"\x\?(nthe Almighty Allah for affording me opporttmlty It-(l)agiirs\'s
my own ‘Message’, which | prefer to qualify ‘my .

Fisebililah.

e Title of my Lecture _ i :
%:e titlc;r gf my Lecture ‘Geo-spatial Techrr‘uque:ens(.i -Ig:?/eBlggr?\Z rt:t)
i-Discipli Researches
Contemporary Multi-Disciplinary . B
i lect on the inter-disciplinary
is chosen deliberately to ref _ i g
|d of geographical techniques 10 ‘
gzghzgselopn?ent across borders. It reflects on g\y l::ﬂ:ﬁg
privileged opportunity 10 integrgte and c.ollaf orade b o
colleagues across many Faculties In th: pfursunt lcj)ltin(?ilscip?i Aase
: . el
i raphy at the University an or
lc;‘epck;)?/(r)r?enf yand applications for myS ?eglg‘s)er:;dn?\?;rsﬁizg
i acros )
collaborative research endegvours iyt
ntinents. My emphasis are on e key s of
:giinigic-based analytical t.echnllq?es oftgﬁogsrzg:\eymwmg; :: oatg
i ation of Geographical Informatio y
|é‘;engsring, Cartography and Geo-statistical methods.



‘What', ‘Where’,
development and growth over time ang space

The s i

; the?’icecl)gi fp(asrt of the !ecture IS a chronicle of my contributions

e s €0-Spatial Techniques as exploits of knowled

kil andf)?gfr:spshy drmain. On these, | focused on rg;

Ional endeavours which i i
oot ' 1\ which includ
Resel:gr:enéoﬁggorz\{gganor}_ gu) Areas of appliia(;i)o?w);gz:l‘;
S, (iv) Traini

b : ning and ma
pment; my  current endeavoursn.powm

the necessity for spatio-tempora|

3.0 RESOURCES DEV
- ELOPMENT
3.1 The Concept of a Resource AND SPACE

A resource is a parti )
: particular feature o i
has a particular function or consid;?;td”bme ble by otance that

onent of the earth including the lands, mineral deposits,
 and vegetation is a resource until it has utility values. It is
80 perspectives that resources should not be seen as
ly tangible but subjective, relative and functional objects.
are not static but expand and contract over space and time
sponse to cultures, beliefs and anthropogenic forces.
Il (1991:1) concluded on what makes a resource to be a
hotlon of either (i) what man needs, (ii) what he can find a use
or (iii) what his technological know-how can support in the
s of conversion from neutral stuff to useful materials.

urces may be classified based on distinctive criteria such
() origin - biotic or abiotic (ii) stage of development - actual
potential, (iii) distribution - ubiquitous or localized (iv)
newability - renewable, non-renewable or flow and (v)
@arance - tangible or intangible.

32 Resource Appraisal
Bsource appraisal is concerned with determining the supply

and demand of a resource. This involves identifying the location,
~distribution, and areal extent of resources, inventorying them
- and estimating their capabilities to meet up with demands. In a
broadest perspective, analysis of natural resources means the

listing of the available opportunities and use to man. The

Inventory can be further broken into different parts including:

» |dentification - “where” and “when”;

» Classification - “what” and “how”;

* Enumeration and Mensuration -"quantity” and “distance”;

* Presentation and visualization - “state” or “form”.

Substantial differences abound in the details of examination,
depending upon the analyst's interpretations of what constitutes
a resource and as such different classification and
categorization may be employed in identifying resources.
Depending on the classification scheme for resource appraisal,
A key step is to inventorize by gathering and analyzing
Information on its attributes scientifically. That the values of a
resource is determined by the amount of the useful material
available there-in, and that the demand for them compared with

. ]
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influence and status in the world economic system.

I

be made. In Nigeria, the evidence could be traced to the facl
that the data are either not collected or not adequately analyzad,
‘ stored or accessed.

” 3.3 Resources and Geography Link

1 Traditionally, geographical studies are structured according o
‘ administrative and regional boundaries such as communitios,
| local government areas, states, nations and even regions. Tha
\ indices generated from such characterization are not only over
h generalized, the statistical indexes provided are usually skewad
towards the advantaged few largely. For example, the richosl
1% of most regions are richer than the poorest 60%, and yel
I such regions are said to be rich. They provide figures for wrong
judgments on development and cannot accelerate the
) improvement of mankind.

| The peculiar challenges to traditional techniques in geography
| also include data explosion whereby too many records are
i generated, from diverse sources at different scales and
resolution, and in different formats. But accuracy problems are
| usually difficult to detect. Also, costs, roles and responsibilitios
have always been sources of data ownership, data copyright
and data sharing dilemma. Furthermore, they pose concerns of
legal and ethical issues both in collection and use. The problem
of data ownership and roles are easily resolved in that the
electronic platform on which the techniques are based supports
‘mask’, ‘dongles’ and/or passwords. The platform also facilitatos
standardization of techniques and enhance storage, portability,

6
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|

|
J?‘! others, account for why a state is adjudged by its wealth, politiosl
‘(

Resource Analysis is the ability to investigate the attributes of
any section of the environment and thereby determine (ha
il characteristics that make it a resource. It is required for making
i decision on the actual transformation of ‘neutral stuffs' Inta
Il resources. A common problem of most developing areas is (ha
0 erroneous impression of resource inexhaustibility. This is the
i consequence of the non-availability of the basic spatial data and
resource information on which a more adequate judgment could

_ The questions Geography ans
following:

A lot of restrictions are traceable to

ds have gone beygnd
s d accessible

pocess and sharing.

eographers an : .
cl..l Ngn:?hdess, every data is available an

on premeditated conditions.

iscipli lidates knowledge
ted discipline, geography conso
||t‘\l'::grsaurface of the Earth and |§s resources apielp:asl
od the traditional criteria for diagnosing the in

my of scientific disciplines.

Analysis and Geography .
thz's.p:g:l:::rspec)t’ive, re(s:;%lsrfz )analysns comprise of four
ccording to Mitchell :2): . ' .
Jﬂ:?ez of natu?al resources themselves: survegm?; ;25?;%
~ and measurement of the supply of and.deman 0
a8 well as their geographical at.tnbutes, ”
Studies of alternative a|Ipcat|ons (s}pa ol
~ functional) of resources in terms of users,

i s; - . )
] g:l‘;‘lteles of variables (biophysical, technologu;\gcl:,h ezg:girggcr,‘
' gocial, political, institutional, Iega:l,_ ert‘c(:j.) whi
rce allocation or developmen s; a .
d rs.t:%lijes of the impact of specific resource allocation.

temporal, and
facilities and

wers include, but not limited to the

. Where are the resources?
How much is there?

- What is their condition?

. How available are they?

. What are the demands for them? .

. How will changing prices, technologies an
future demand?

. How will different resource

supply? _ N
- Wrr:gtyopportunities exist to improve productlwty?

d values affect

uses interact to influence future

Answers to these questions are provided using empirical data

which Geography provides.
K




40 GEOGRAPHY AS A DISCIPLINE

) 4.1 Definition and Evolution

ghidi d
udies the pattern and logics of spatial orientations an

and methodologies

Classi ,
Viea“slzlg?ltg:ography was dorpmated by spiritual influences an
o oy th rgeks on the riddles of the earth, its shape and

€ universe; charting and mapping 6f areaspof z:;:;

Barth i

and l:cli?amv(:e‘?/r D(ljas and Vasco da Gama around China, Africa

20AD) c| af dilﬁscurgg;ted by others such as Strabg (64B.C
e emaeus (75A.D. t gl

Christopher Columbus (1451 -1506) (Davieso19é§?A.D) and

Mr. Vice Chancellor Sj igi
_ Sir. Religious faith ang beli i
gﬁr?gr?%':({s?::cgs ,;:)hllosophy throughout the knofrz Scla(:;:)%esr%(:
n - For examples, the Holy Bi i ivi
2 : oly Bible
escriptions on hydrology and landcover/landuse %Z\r/:gseiz V1Néd

10), the atmosphere (Joh
: n, 3:8 "
earth (Isaiah, 11:26 ang Isaiah, )4?)n2dZ§he shape and size of the

Geography is a Systematic study of the Earth and its featurey 9

Quran is filled with Geography in scientific statements
nations. For examples, the Hadith is explicit about the
(Qur'an, 41:53), the sun, the moon, the star and other
nl bodies (Qur'an, 7:054), environment and conservation
an, 6:99) and geomorphology and landforms (Qur'an,
127). It scripts the moon and its shape, tracks of orbital paths
cmlendar months twenty-eight times (from Qur'an, 2:189
lgh Qur'an, 91:2) while climate and climate change were ten
o8 (from Qur'an, 7:57 through Q55:19-20). All the five pillars

of Islam (Qur'an, 2:183-187) including proclamation of faith
(Bhahada), worship (Salat), fasting (Seyyawm,), obligatory

charity (Zakat), migration (Pilgrimage to Mecca) are teachings
and obligations of spatial dimensions.

The foregoing emphasize that God recognizes Geography and
the Holy Books are good texts for many of its component topics
such as weather, climate and climate change (ref.: the
ntmosphere, the sun, the moon, the day and the night, the ozone
layer, formation of rain), hydrology/water resources (ref.:
formation of rivers and seas), geomorphology (ref: description
of relief, landforms and landscape of places including the
deserts). The human components knowledge were propelled by
faith, worship and evangelical travels which were documented

in maps.

Religious beliefs are foundations to contemporary geography.
Modern day Geography does not stop at ‘what' of resources but
further asks questions and provides answers to ‘where', when,
and above all ‘why’. The analysis and explanation perspectives
of areal differentiation and levels of development further seek to
classify phenomena for comparison and examine their cause-
effects systems, which explains why requisite knowledge of
theories and laws are backed up with empirical data to describe,
explain, predict and prescribe events (Fig. 1).

The inquisitive disposition of contemporary geography
differentiates it from every other disciplines and virtually makes
all the global challenges the work of geographers (Fig. 2). Since
spatial environments are very dynamic and require many

9



parameters to understand the muilti
between the core

Fig. 2: Problems of the World are Prob
(After Dangermond, 2013)

10

-relationships, Geography
areas of natural

lems of Geography

lnd fields (Tab

le 1).

Component Branches of Geography

its wide scope, contemporary geography remains a
® subject of three branches, namely Human Geography,
lcal Geography and Geographical Techniques with their

Table 1: Major Areas of Geography and Allied Disciplines

| Oeeanography
Holances)

¥ Boll Geography
(Padology)

b Paleogeography
(Anthropology)
» [.nvironmental
Geography
(Chemistry)
» Landscape Ecology
(Ecology)

| Geography Human Geography Geo-Spatial Techniques
» Transport Geography » Quantitative Technique
(CivillMechanical Engineering / | (Mathematics / Statistics &
¥ Climatology Logistics) Astronomy)
(MOWOIogy) » Population Geography » Cartography (Psychology/
Mydrology (Marine / | (Demography) Designs)

» Economics Geography
(Economics/Business

& Water Resources | Management) » Remote Sensing
‘ (Oounography) » Agriculture Geography (Surveying / Mapping)
h (leomorphology (Agricultural Science) » Resource Analysis
Gnology) » Medical Geography ( Medicine/ | (Scientific Methods)

Healthcare)

» Geo-Tourism / Hospitality
Geography (Recreation /
Hospitality Management)

» Settlement Geography (Estate
Management)

» Geo-Politics Or Political
Geography (Political Science)
» Regional Geography (Urban
And Regional Planning)

» Historical Geography (History &
Strategic Studies)

» Social & Cultural Geography
(Sociology)

» Geo-Theology (Philosophy)

» Geo-Information
(Computer Sciences)

4.21 Human geography

Human Geography focuses on the built environment and how
humans create, view and manage space influence. It is the
synthetic study of the relationship between human societies and
the resources of the earth. It views the world patterns and
processes as are shaped by the society from the human,
political, cultural, social and economic views.

The three closely linked aspects of Human Geography are (a) |
the spatial analysis of the human population, (b) the ecological

11



analysis of the relation b
; etween human i
e . opu
G’;\g;g?hemba"d (c) regional synthesis of gvgntl:.t lolfi]ur::g
science g)éosgrrr?ws from the behavioural science, culturg
| Governed b thp i g e wisdom) and feminism, |t I
! L nature, man himself is the domi ,
J : nant
- (o} i :
dependmg on his technological know:gv?/en 11 an environment

; ;hZZ Physical geography

“’ | theyr?;iilr gleOQr.aphy , often referred as physiography examines
i g 'and?otrer?]wronmentand how organisms, climate’soil wgtzsr
I reshlies an?j are produc_ed and interact. |t exa;minés the
patterns in the lithosphere, hydrosphere

12
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nology' or ‘Geospatial sciences’, encompasses the
timl techniques and tools designed to (i) accept and
geographical-based data inputs in different formats
an analogue maps, tabulations, overlay information and
limage data); (ii) store and maintain data and information
Ny with their established spatial relationships; (i) manipulate

' gﬂtl through timely computation, search and retrieval; (iv)
fm different levels of spatial modeling that take data
lationships and cause-effect responses of relevant
ents and systems into account; and, (v) present data
I8 in a variety of ways such as maps in digital and

Analogue forms.

Qeo-spatial techniques make use of pools of technology tools
lo create, analysis and manage data. The focus has been to
revolutionize resource data by disaggregating them to smallest
possible geographical units and also be capable of re-
nggregated same to any level of analytical scales possible for
users’ needs, access and discourse. It is about the
characterization and usage enablement for both the physical or
social sciences components of Geography individually and
interactively. It supports spatial and attributes data management
and sharing using known standards. Geo-spatial techniques is
a fusion of four (4) sub-specializations in Geography. These are
Cartography, Quantitative methods, Remote Sensing and

Geographical Information Systems.

(a) Cartography

Cartographers develop maps as models to visualize, analyse
and interpret data on earth features. Maps are believed to be as
old as other means of communication and even older than
written language as earliest men were known to have made
efforts in communicating with each other by sketching routes,
locations and hazards on the ground, and later on hides and
skins of animals especially horses even before the first
alphabets (Penquet and Marble,1990). There were landmarks
in the development of maps during the Babylonians, Egyptians,
Greeks and the Romans as well as Christianity and Islam
movements in the ancient and medieval eras, when data for the

13



|

compilation of earliest ma
. lest PS were based on
experiences and familiarity with local events and Iaterﬁz;zzg;‘

% e &
‘oyages, pilgrimages and warfare for locations and routes.

cartography is a radicalization
' . of the manual and h brid-
Leecsrilg,l]quv?: o'f' mapping as well as digital-driven agsg(rjng{aas?
source, v cl;la nl]z:;lson ahndrtproduction of spatial data from evgry'
; » Charts, reli i
il i) purposes.e ief models, globes and video

(Sb) Quantitative methods
ometimes referred to as spati '

tim, : patial analysis or -statisti
quantltatlye techniques deals with analysis g?onsti?l:'::ilg:i

engineering for deductive and inductive '
. . . re

:;g;arit:tg(tj' stpatlal dlstrlbuﬁlon and interaction. Thea:?era‘rllr:i%e :3
ke latI:r!CSch"enﬂy is t.hat _‘maps are numbers first and
ke g : ence, mapping is a mathematical ‘thing’ for
relations%i sSIg t and understgnding of spatial patterns and
Googon grs ':mthln the deqlsion-making contexts better
i ave.al.so contributed notably to conventionai
Wil quantitative techniques by stimulating spatial

ing skills and proficiency for solving adva?zce?j

Geo-spatial analytical operations depend on the nature and

deployed on com
puters and web-centered t i
. echn
ersﬁae-snsu geographical data and information of nugggl:esantg
meric values on maps, images and other formats

marrlage can be conceptualized as map-matics; covering
)ing, Interpolation of estimates for unmeasured points, geo-
iy, visualization and GPS navigation. This quantitative
ity as functions of location, distance and relationships is a
0 unification of border disciplines in geography with other
ltls for data management in the science of quantitative realms
heclally mathematics, statistics and computer science. A key
patinl analysis modules of Geo-Spatial software packages is
hal of ArcGIS in which Python is now fully integrated to rapidly
ome accepted as a standard scientific programming
dded to ‘many software packages are modules for fuzzy
rlay,. modeling, enhanced mathematical and algebra
parations for improved and faster analytic inquests. They are

Indow-based and more user-interfaced for graphical
visualization and searches in databases and, are internet,
1

net and web-enabled.

(eo-spatial: analysis will remain a branch of Geo-spatial
Ischnology for grid-based (i) spatial analysis operations which
are extensions of traditional mathematics; (ii) investigative map-
matics for such operations like basic mapping/query of discrete
and continuous surfaces for relationships, algebra, calculus,
plane and solid geometry; and, (iii) spatial statistics in GIS
databases under unique analytics topics such as hybrid-based
" normalization and classification of images, descriptive and
predictive statistics, graphs and overlays, neighborhoods and
distance relations, transportation connectivity and networks
optimization, operations research and integration, unification
and location algorithm and surface modelling amongst others.
They are becoming more customized and user-friendly for less
mathematics-professionals to use and benefit from.

(c) Remote sensing
Remote sensing is the act of obtaining and analyzing

information about earth features or areas from the aerial data
acquired by technological devices that are not in physical
contact with the targets (Campbell, Randolph & Wynne, 2011).

15




The sensors operate within different parts of he
electromagnetic spectrum and the data are in signal codes of

Jmage. The common sensor are photographic cameras, lasef

microwave and thermal sensors. The platforms are bolh
terrestrial such as pigeons and mechanical such as kitos,
balloons, aircrafts, spacecraft and drones (Fig. 3).

(a) Terrestrial (c) Road Vehicles

e ey
d A e

(b) Tall Buildings (d) Aircrafts

Fig. 3: The common Remote Sensing Platforms

(f) Drones

Remote sensing as a data collection method is necessitated by
the challenges of traditional methods of spatial data collection
Geographers are comfortable with remotely sensed data. When
compared to other types of data, they provide uncensored
synoptic recording. Remote sensing are capable of handling
physically inaccessible and distant study areas and the
repeated recording enables monitoring of specific places over
time and space.

The data have the added advantages of consistency in details,
geometric fidelity, multi-spectral resolution and cheaper costs.

16

J are also ideal for resource studies grnd aihditcri;i?g ;1:2298
ir i d compatibility wi _
i view of their improve _ e 48RS
' ‘ f features since they _
pase of interpretation O ! o7 MR OO e
sing systems, satellites are m
.::rt‘zes isr?vr:antgry gecause they have multiple capabilities for

{lal and temporal resolution (Fig. 4).

-

Lagos d) University of Lagos
Images of some strategic Place

(c) Fed. Palace Hotel,

s, Nigeria
Flg. 4 Remotely-Sensed

as than per scene, every part of
rbiting satellite or the other at a
tferent sensors for the

They can cover very large are
i o

the globe is covered by one -
in ti and different data from di _ _ f
‘::'rrr\\:?egirgr? can be accessed for separate studies. This era o

i i ' s of the earth
-alti orbiting satellites for image
rjmnt:rzgl:\l(j:gtei post-1960 with the launch of Earththi)sct))uyrciE:
f(:achnology Satellite (ERTS-1, later renamed Landsa

USA.

The race for designs of different categories of satellite-based

i jecti lications has been hyper-
for varied objectives and app! ‘ o
:J:[:rﬁsricauy to the extent that the United Nations has opted
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th g .
€ regulation of space missions for the safety and security of

(Abiodun, 1999). Mod
radical evolution of in el Bl Sensing is supporte

«Provide more efficient and
multi-disciplinary studies.

re over 500 types of data layers across the different
@ components of physical and human Geography and
disciplines. Each has characteristic attributes that are tied
raphic-referenced plane in vector or raster data format.
necessitated by the continuous changes in status of
fees and dynamics in the environment for which large
0 of data are being generated but which the traditional
| procedures have limited and opportunities.

h (1991) identified the advantages of GIS as follows:

It accepts data inputs in different themes, scales and
formats such as maps, overlay information, tabulations and
Images;

It stores and maintains information with the necessary
ppatial relationships in either points, lines, areas or
surfaces;

- It manipulates databases through search, retrieval, query
and computation timely;

It performs different levels of modelling that take data
Interrelationships and cause-effect factors into account;
and,

It presents information outputs in different ways such as
lables, charts, statistical/mathematical values, maps, video
~ displays, elevation and cross-sectional models. :

As GIS captures and st
laygrs of cowv
facilities to organize, analyse, an

'l'ho components of GIS are structured as dataware, hardware,
soltware, peopleware and methodware (Fig. 6). They simplify
Ihe systematic understanding of relationships between
onlegories of resources, objective analysis of their
characteristics and modelling their complex interactions

spatially and temporarily.

Fig. 5: in a GIS (4
9. 3: Data Layers in GIS (After Rajeswari et g/, 2015)
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Fig. 6: The Components of GIS (After Rajeswari et al, 2015)

Though continuously evolving, the professionals can
manoeuver through several GIS packages. This makes tham
very fluent in programming and scripting languages such as
Oracle and SQL that can handle large data sets. Indeed, gone
are the days when professionals are proficient in only one
application package because the number of exploratory results
required by co-researchers and decision making teams are
sometimes unlimited once the location relatable aspects aro
established properly.

Within its short period of evolution, GIS has come to be
recognized by GIS practitioners as a tool of unlimited potential
It has strengthened every component of geography and brought
others closer thereby forcing new dawn of multi-disciplinary
collaboration (Fig. 7). The most common areas of applications
in research and resource development include demarcation of
administrative areas of jurisdictions, land ownership and
management, agriculture and food security, settlement and
housing, transport, utilities, tourism, recreation and hospitality
industry, climate and climate change, air quality and pollutants,
health ad healthcare services, hydrology and water resources,
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policing, security and rpodern
~and ecosystem services,

Fig. 7: Core Areas of Geograph

Mr. Vice Chancellor Sir, t

\tarian assistances, census an

warfare, environment,
disasters, risks and
d electoral matters

y and the Allied Fields

i tial
aspects of mapmqkmg, spa
r;\Gc}j Glg amalgamated into the field

i handling the comp

m its interdiscipli
Techniques serve the

analysis, remote sensing a

the explosion in

onlled Geo-Spatial Techniques. It arose from
mputers and software develo

lexity in the sp

pmalgamation improved the analytica
pography had improve

nary fields.

pment for user-friendly facilities

atial data. Its advent aqd
| and computing powers In

i i ing data
dling of ever increasing ¢d
g ;\lgt only do Geo-Spatial

two (2) traditional

areas of physical and

tical element of research frontier

human Geogra
and for making

phy, itis a cri

ecision on resources in its entity.

fundamental d
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It is a new dawn for geography specialization and its relations
with relevant life, environmental and social sciences. Tha
application is limited only by the imagination of those who use If
«ESRI, 1990).

Specialists are breaking grounds not only in geography cors
areas but also in the fields of computer science, web design nnil
database administration as they apply their apriori knowladgu
from other fields other than geography. The major quality control
is the accuracy of data from diverse sources and maedin,
metadata (i.e. data about data) extraction, data conversion o
standard formats, efficiency of data and workflow managemaon,
storage and retrieval adequacy, delivery and dissemination
especially via internet and intranet.

GIS and related technologies is in use widely by governmaoni
agencies, private businesses, citizens groups, and research
institutions. It has taken the advantage of development In
lightweight mobile apps, contextual integration with desktop and
web applications and deployment in social media to o lever
intelligent maps, info models and open data to users.

The demand for geospatial knowledge-based solutions and
expertise will continue to increase both in government and
private businesses (Fig. 8). Mukesh (2017) projected the markel
growth from about $30.71 Billion in 2016 to $73.91 Billion by
2021, at an annual growth rate of about 19.2% and with the
Asia-Pacific market having the highest forecast. The koy
aspects of the markets are (a) technological development in tha
areas of remote sensing, GPS and GIS, (b) spatial statistical-
based analysis of businesses with surface analytics, network
analytics and geovisualization; and (c) application areas like
business geographics, environment, medicine, utilities,
disaster/public  safety, geomatics  engineering  and
administration.

—>
e ———-T T

Iq, 8: Relationship betwee
and types of GISu

n experience, domain knowledge,
sers (After Johnson, 2015)

i ies including
American companies In¢ _
Navigation Ltd (USA), Harris
nc. (USA), Intergraph (USA),

t , A+
@ are dominated by No
' % Inc. (USA), Trimble

ol DigitalGlobe | _
i ‘l:';'aﬂSo;st(eUrrS\? )l,nc.lg(USA), General Electric Co. (USA) and

i i Canada). A few others
' ttwiler & Associates Ltd. ( if
n :3—2;2‘2}2 gugro N.V. (Netherlands), Hexagon AB (Swe )

and RMSI (India). h
i ment in geograpny
sation and develop S o3

Often, progressive hybridi
odern science.

and Its component areas of specialty cou

ey & g e
f upset in its identity as . gl
‘;In:r::tshsekl)ensso incn%asing knowledge of Geographers In s€

. i mputers

subfields and their ability to key into developg%rg: ltf)\e(;\ON egn e

and quantitative revolutiohn serr\\legzzg?:piy and to also serve

hysical and huma / tory, M.
*;t.hd.“rkc’!?saéi;ﬁinyes- | am proud to be part of this success story

\/lge Chancellor Sir.
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4.3 The Nigeria Geo-spatial

Technology and
Implication on Development

Debacle

arllest
Geography philosophy, Objectives and content were that of
Britain since the personnel were expatriates and the textbooky
Were same as those of the Britain schools. The best aspecty of
Nigeria in the curricular were mere site-seeing (Onokerhomyn

Indigenization of Geography as a discipline commenced
University College (later University of Ibadan) with

81 of
in the other first generation
Universities of Lagos, Ife, Nsukka and Zaria, from where (he
race to produce teachers for Secondary schools and univers

ity
as well gas administrators for the civil service follows

(Oguntoyinbo, Areola and Filani, 1978). The status and cor
have been redefined with ensuing policies in education. It wag i
core subject at the primary and Secondary Schools for quite
sometime. Few decades ago however, a Jittle of the syllabyg
only became infused into Social Studies atthe Junior Seconda, y
Schools while at the Secondary Schoo| level, it became a core
subject to be taught and examined for only science students

As at the present, Geography is just an elective Subject to be
chosen in place of either History or Literature in English

at the
Secondary School. This shift in sta

tus is affecting its relevanca

i [ i f man with his physical
explain the |nteract|o_n 0 . o
' ltm:lae?'g/iror‘:ment; (iii) to acquire the basic kn\(/)im?\(rjﬁeents
tive and functions of physical a.nd hgmap etrljle S
( “ derstanding of their inter—relatlonsfhlps in K
%n (I.v) to organize and formulate pr:ncilr?(l:;i ?)C;Ic;) i
e,
: hical concepts and apply . : e
W:? g:gg ar?\zlyze spatial problems in the n:mm;?il:ltjz safor
| ronvlronment' and (v) to develop ﬁklll?iicgstie;ations s
’ jecti ca
00 erly and objective geographi . -
‘ r:t::trgotrrin the classroom and in the environment

ool
' ident that the objectives of the current .secondartyt/a rsx’::hcan
,OV ene laudable. These and the curricula con B coh
. :l':'t:er hullabaloo about deveflopr'[ne_r;‘tinagnciinegf\r/il(;ci)ent o
. foundation for trai fficie |
o dwr?WILr?:gtlaa:'?\/ent which should have been mshllefggtg
ldr.:na:t that tender ages. The electtive Star::jiia?(ifotn ehgw ejver
l A . - e a
ducation and certificate ex !
| :h:n:iea\:\eg;e?f:ac? the subject and also the post-secondary scho

“dinciplines that it is meant to serve.

o k development of Geo-spatial Technolog)'/ '?d:;:%ﬁ:g
oy Sitel d unabated. Balogun (1992) for example entiied
‘ I“h“ oo hy eras for the country as that of (i) exp oro o
R cartogri?‘p )gf Nigerian rivers, 1788 - 1861'"(")risce ! 0);
gend mla%p a?wd amalgamation, 1861 — 1910 (m)_al s o
R actor te and nationalism, 1914-1960 and (IV.) aeri Sunvey
| protectora; hical mapping, 1946 - 1960. Existing t::e rpthan
4 o t?etter classified as historical data pnly ra(uj o
| z'rg ;;'\fef;:ment decision making in view of their datedness.

i e

Soneye and Akintuyi (2014) n%teg tt?a; r:h?h :;)sg]:lr:gtergg?g;?gn

the country had be o

lchlevemoer::t ggout 88% of its 1,352 sheets of the mots)lti sﬁg: t?ll
Wl".reast wi)c(iely used 1:50,000 series have bee(r; ell'JabIe 55
szfo";%?ne 60 years after the project commenced ( :
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Table 2: Progress in Nigeri
2 n Nigeria Topographi
Soneye and Ak/ntg ,-,pzo'ff;" Maps Prog

Scale _Sheets Project gheets Sheets
Required Started Publisheq Completed & _ Sheets
not Publisheq CUtstanding

1:250,000 100 4957 60 10 30
30%
1:500,000 g e (30%)
Oy 33 1952 16 1 "
’ (18.5%) - 4
1:500,000 (51.5%)
2
Ik
50,000 1,352 1946 ;'1 18 - 167 60
(83.4%) (12.4%) (4.5%)
1:100,000 342 188 '
1970 X 20 134 .
(55%) (5.8%) (39.2%) o
' (i
1:25,000 5454 1981 R 256 5198

The conventiona|
1 cartographi
llthography and publishinggarg iga

k , ener i
€quirement and the painful begin-g)g;a?r? pg;gg,mfr)#eg ew:;':p".
N

eproduced and/or revised, Sorg

ics at almost every loval
find the application |y
g that they woulq avold

remotely equation, mathematics or statistics. As such
nost relegated of all Geo-spatial techniques.

3: Ages and Public Access to Nigerian Topographical
Maps in Digital format (After Adeniyi, 1992)

Total >50 |35t050 [20-35| <20 "
lo Coverage | years | years | years | years Available
00 |100% 15% 25% 60% none |none
) 100% 100% [None none |none |[none
) 100% 100% |None none |[none [none
0 195% 90% None none |none |none
95% 90% None none |none |none
5% None |None 5% none |none

and Akintuyi (2013) also assessed the developments in
il-based remote sensing systems, noting that the earliest
photographic exercises in Nigeria were by the Royal Air
(RAF) of United Kingdom in 1937 covering the Apapa —
Metta axis of Lagos. By 1949 when the exercise was at
poak for township mapping, some 15,000 scenes were
od compiled at various scales ranging between about

' 000 to 1:10,000.

planned coverage by a 1:40,000 series in 1956 for the
se of compiling the 1:50,000 scale national topographic

’ ps was never completed while a new set at 1:25,000 scale .
between 1972 and 1979 only got to about 70% coverage
re the contract was abandoned in the late 1980s for human
technological factors such as atmospheric noise due to
Bxoessive cloud covers and haze most time of the year, the
Iarge number that can be handled and the obsolete equipment
“al the disposal of just a few agencies within the relatively diverse

yeographical environment (Areola, 1975).

As part of the effort to address the limitations of aerial
olography, Nigeria joined the space race with a National

- Hpace Policy and Programme of 2001 aimed at building
Indlgenous competence and designing appropriate hardware
and software. The government has launched five satellites into
ouler space since then, three being for resource monitoring and
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fa.' . . . |
lled in orbit in November 2008. The second was NigCom‘M-

was replaou
NigeriaSal-

d in May 2007 also failed i
( . iled in November 200
;a; go fil:'OSt yvnth ngComSat~1R in Decemberg(;u 1t
mumsplé;cetrla'Sat-X with 2.5m pPanchromatic :
tral resolution were laun i
replace Nigeria-Sat1 in December gg?? e

Spatial and iy
NigcomSat- 11 Iy

o ] Nigeri
poration (NBC). However, Nigeria-sat1 vgas'iu?l:o:f (:Sauttr"'u
ay

Satelli

Grezlthte\z/v ;‘lclac?r?glﬂogtjy Ltd. UK, Nigcomsat-1 was with Ch|

Mgy weres' r_lal Corporation while NigeriaSat.2 a::‘:

It S é%ntly by Surrey Satellite Technology Ltd nn(l

NigComan ompany. Efforts to build NigComSat-2 :
CoOmmunications satellites in 2012 ang 2013 h:::/':

remained in the pipeli :
: Pipeline |ead .
Companies to adopt available optiorllr;s.; some communication

swed distribution of natural resources and facilities have
| been to the advantage of the few rich in urbanized areas
Mt the maijority in rural and urban periphery. In Nigeria, poor
dination and management exert greater burdens of
lency in resource supply and value chains thereby
Wening spatial inequities. In particular, there is always a
8 concentration of authority and logistics around urban
especially the administrative capitals. The primary
be to the people and governments of developing nations
/. Yet, reliable figures for positive decision making have

nined elusive.

. Vioe Chancellor Sir, there is hardly any administrative unit
oan provide appropriate records on the location and
Ibutes of its lands such as the exact size, the types and
ies of the landcover and how much is devoted to specific
. Indeed, there is no specific land classification scheme for
Lountry. It is also difficult to monitor when approved uses of
particular land is changed, say from forests to farmlands and
mlands to built-up facilities, or when residential buildings are
red to commercial or religious facilities. Another
ome example is the case of climate and climate change.

oxtermination of Geography at secondary schools implies
students would no more hear about of climatic gardens or
Blephenson Screen while the data by NIMET and some

tlependent weather stations on weather and climatic elements
yould thereby remain meaningless. Certainly, some university
Juates even in Geography have never seen a climatic station
| will never do. From all indication, it is obvious that the
feography subject, both physical and human, is going into
‘Bblivion, which literarily implies that Nigeria development will

~ hilso go into stupor.

‘ 44  What alternatives in Nigeria?
The alternative sources of resource data to cartography and

femote sensing in Nigeria are from conventional (or traditional)
procedures including the system of trial and error, ground visual
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observation and
: measureme : . .
« fegional surveys ang archi\?ati ;?én pl(ljng and _integra
i : cedure ‘
administrative Sources. These are reviewed belsowma|;1lv

The System of Tria) and Error: This is the oldes ol ¢

' and
g, the
iew of

Land Surveys: Arisi i
' * Ansing from a first attempt b
in 1933 over Biritain, field survey exercisez hayve? lf:.m

Or made available for users, depending on the
of controls and verification which are also laborious.

latistical Records: Statistical records for spatial
Il are as good as their sources. Statistics and estimates
| squares of kilometers of land, waterbodies and
b covers, figures on the number and volumes of
provided, by administrations are always accessible
nd globally from statistical bureau, development boards,
pncies and political parties amongst others. Most of
# controversial, wrong and often instigate disputes

| parties.

rehival Sources: Administrative records are usually
periodically, published and/or made available to the
y government institutions responsible for managing
nspects of public resources. They are sourced using the
available techniques discussed in this paper, through
omic surveys or projections from already existing
wy are domiciled in respective units in charge of their
\f), evaluation, research and/or statistics. They are stored
plonl files and sometimes difficult to access for personal
ficlal reasons. Data from administrative records are as

a8 their sources. They are characterized by both
Jus and unconscious errors of omission and commission.

ata lack spatial components.

Vige Chancellor Sir, a general overview of the shortcomings
most conventional data collection techniques is provided by
lyl (1987) when he noted that data from field visual
e ation and recording techniques are resource consuming,

ninistrative records are subdued by insincerity and
] rved restriction of access, interviews and questionnaire
Wveys are affected by inaccessibility factors while field

maurements are prolonged and energy sapping. With rapid
N Imprints on resources in recent years, more parameters
snary for robust resources understanding and development
hecoming unsuitable for needs and aspirations of decision

31



making. The tradi
valuable in small

tional techniques of dat

: a collectio
énvironments of static ey, o B

ents (Fig. 9)

g

nly

Jl they are either lack the capability of processing in large
imes through which adequate conclusions can be derived
il linked tto unravel hidden treasures. The essence of Geo-
mlial technology is that nobody gets to lie for any overt reason
_' l:ory information cannot be apparent in a Geo-spatial
nbaso.

MY CONTRIBUTIONS
Systems Development
(1.1 Cartography and Map Revision
s best people know of geography are maps. As a focus in my
D). Thesis ‘The Application of Satellite Remote Sensing and
In the Evaluation and Revision of Nigerian Topographical
Miapa' | identified the necessity for input by map users in the
suesses of map compilation, design and production. This was
I attempted and had always affected the information that
s were able to retrieve from the latent data of the real world
Haploted by the makers. | developed an instrument to engage
Minety three (93) users across twenty two (22) intensive map-
~lIhBr organizations (shown on Table 2) on their map needs, how
.' mueh of these were depicted and what they considered
- imoessary for a revision.

The findings published in Soneye (1998a) established that 70%
“ul the maps in use for various mandates are topographical maps
- primarily because there are hardly any other maps and that the
‘particular maps are of limited usefulness for their institutional
mandates. This is a situation triggered by some crucial factors,
amongst which are: insufficiency of information contained,
fuvergeneralization of the features shown, inappropriateness of
some symbols adopted, and datedness of the mapped
Information. | established further that map maker had never
ponsulted any of the user-respondents on their specific needs
0 A map and their preference for specific cartographic models.
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Table 2: Agencies assed for Map user-needs (Sonoye,

2000)
1. Federal Dept of Agriculture and Land Resources (Owerri and Kadunu)
o 2. Federal Department of Meteorology (now Nigeria Met. Agency) (Sokol,

Lagos & Kano)
3. Federal Environmental Protection Agency (now Federal Ministry of
Environment), Abuja

4.  Federal Road Safety Commission (Lagos)

5. Federal School of Soil Conservation (Jos & Owerri)

6. Federal Urban Mass Transport Authority (Abuja, Lagos)

7.  Federal Water Research Institute (Kaduna)

8. Mass Media : Punch Newspaper

9.  Mass Media: Guardian Newspaper

10. Mass Media: Newswatch Magazine

11.  Ministry of Agriculture and Natural Resources (Lagos State)
12. National Institute of Freshwater Fisheries Research (Jebba).
13. National Livestock Project (Lokoja)

14. National Population Commission (Lagos, Sokoto & Abuja)
15. Nigerian Immigration Department (Lagos)

16. Nigerian Ports Plc. (Lagos)

17. Oil Company: Ashland Oil Nigeria Ltd (Port Harcourt)

18.  Oil Company: Chevron Nigeria Ltd (Lagos)

19. Research Institute: University of Ibadan
20. Research Institute: University of llorin
21. Research Institute: University of Lagos

22. River Basin Dvpt Authorities (Sokoto-Rima & Benin-Owena)

Instances of delayed and suspended project plans and
implementation due to paucity of maps were cited. Some
suggestions for revised editions were provided. These wain
discipline-specific on data needs, mode of presentation, political
boundaries, coordinate systems and units of measuremaonl
More than two-thirds of the respondents suggested a 2 to fi
years revision cycle at scales ranging between 1:10,000 an

1:100,000 for rapid urban change areas and 5 to 10 years foi
others.

The worrisome findings led me to enquiries on who actually
were the Nigeria map makers. The findings in Soneye (1999a)
showed that they were low cadre surveyors photogrammetrists,
cartographers and lithographers under the supervision of senlor
technicians in typical civil service. | discovered also that thay
had no flair for research or problem-solving investigations while
the academics were interested tangentially on the map
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iti dy produced rather

ritique of the sheets alrea

::t?or(:s gn what should be correcterd otp Slsjbsfe?t:l::;

o ine the implication

. | went further to examine e

i igital database creation and manag
nfor:\:;;glseries in a GIS environment using four map

govering different parts of the country.

o the (then) state-of-the-art PC AARCXEIFkOa/ngtI:z a(|\;ezré 2tv\(/)g
i Alte
e by ESRI to digitize on an Ao A
: being compiled by
pach of the 1:25,000 scg.-xle dDy e oy and
ment (now Office of the Survey al)
‘ \Ihlae’ggr(t)OO se(ries on a Pentium Il computer. My fm:hggii
, ln' So‘neye (1999b) affirmed the challenges crea e "
‘ ng imperial and S.I. units on different sgetets,‘va;r;\i’(cu;\i c;n
‘ the data clas
I8 les and reference datums, |
‘ I.V :nsc;);ypology vis-a-vis the map sym_bols and t:hcz lzge:r:id
were resolved successfully in the suppler, che p(2000)
gustainable methodology adqpte(_i in 0Soneye !
ples of the products are shown in Fig. 10.

T— iled
that the 1:25,000 maps were still being compli€
!ht:nntci)'\tier}ty years (30) after the exercise comn_\lencctag :g:)llpet
of the sheets had been revisgd bec‘;auasn(ij ofpti;ntig—; i 5013)
‘ ﬂndlngs/recommendatnons.' oney e
‘ e landmark achievement 0 g _
- u:tﬁ)ntgnd revision; and found a steady gromgoprtlicarﬂ:c;
: ndence and a downward turn from the_early 1980s s
p:“ time. We also revealed that thg achievement ma ni iné
oountry. in launching the Niger!a-s_gt ntamotzctsoen o
Ilites into space had not made any S|gn|f|car)| |gl\p Ao
slon in Nigeria. The images are hardly available

0 reasons.
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¢) 3-D with 30° sun azimuth (d) 3-D with 60° sun azimuh

Fia. 10: Raii
ig. 10: Relief Map Models demonstrated by Soneye (2000)
5.1.2 Quantitative Analysi

1.2 Si
With inspiration throu o
Nurudeen Alao Profi

Upiversity of Lagos, | am a ‘born-
minds. l have employed some
models in mathematics and statisti

in i
relevant sections. | have always Supported the integration of

analytical methods into the D
epartment
and have co-taught them at varioys 'evefl);Geography Curmioulas
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) Sensing and Geographical Information
ms

rfment of Geography, University of Lagos is the
of contemporary geo-spatial techniques in Nigeria and
the first three in Africa, courtesy of the novel research
of Emeritus Professor Peter Adeniyi and Professor
Omojola. They created the Department’s Laboratory
Sensing (now Laboratory for Cartography, Remote

and Geographic Information System).

| was appointed a Research Assistant and Graduate

on the Local Level Mapping of the Sokoto-Rima Basin

rons Project, a joint study by the Departments of

phy at the University of Lagos and University of

, Ontario, Canada. They exposed me to the

Iplinary techniques of remote sensing, cartography,

analysis and Geographical Information Systems. | owe
A lot in this wise and | so acknowledge.

¥

emic sojourn which the University of Lagos nurtured

M8 a student and as a staff has taken me to the nooks and

g of the Nigeria nation on both individual and

tive researches and professional assignments. | have

il ighteen (18) countries in five (5) continents for the same

). Some of my key research findings are presented in the

| noction.

Some of my Key Research Contributions
1 Administrative Areas of Jurisdictions
neye and Omojola (1995), we appraised the rationale for
gontinuous creation of administrative units in Nigeria but
that there were no relevant statistics that could enhance
rapid development. Having realized that there was no
of the geographical extent of the 31 states and 593 LGAs
d in 1991, we mapped the administrative units digitally in
(IS environment to determine their absolute sizes and
lyze them as a precursory decision-making tool for their
lopment comparatively.
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The results showed that the smallest states in Nigeria
Lagos (3,902km?), Anambra (4,739km?), Akwa Ibom (7,208ki’
and Osun (9,069km?) while the largest were Niger (72,528k
Bbrno (68,868km?), Sokoto (67,158km?), Bauchi (65,53 1kin)
and Taraba (57,787km?). On LGA basis, Mushin in Lagos il
was the smallest (15.2km?), followed by Aba in Abia Si
(16.2km?), Onitsha South in Anambra State (21.4km*)
Ibadan SW in Oyo State (34.0km?) while the largest were Ball iy
Taraba State (14,339km?), Chachanga in Niger Stals
(12,009km?) and Baruten in Kwara State (9,978km?). Il s
doubtful if there had been any other source of objeclive
information on till now. -

5.2.2 Landcover and Landuses
Our paper, Omojola and Soneye (1993), adopted high
resolution SPOT Satellite data and GIS to map and analyze ths -
landuse and landcover resources of the sudano-sahelian middles 11: Changes in thi
Sokoto-Rima River, North Western Nigeria with the SPOT Ayeni, Cho, Ramoelo, Mathie
Image satellite system. My other research studies on landcover
and landuse resources mapping and change evaluation over
years and seasons are published in Soneye (1998b); Sonays
(2010); Soneye (2014a); Soneye and Akintuyi (2012); Ayenl,
Kapangaziwiri, Soneye, Vezhapparambu and Adegoke (2014),
Fasona, Soneye, Ogunkunle, Adeaga, Fashae and Abbun
(2014) and Ayeni, Cho, Ramoelo, Mathieu, Adegoke uni
Soneye (2013) (Figs. 11 and 12).

Nigeria
anduse of the Savanna Area,
: u, Adegoke and Soneye, 2013)

The results provided requisite geo-spatial databases on the
static and temporal characteristics of the resources at various
geographical environments. As demonstrated in Table 3, baslo
spatial statistics and change matrix were generated and

cartographic models in different perspectives which are capable oF oy :f" @ | | Fig.12: Lgndgovgr/lanQusz
of being integrated with other sets of data for decision-making { s= = | | Changes in Nigera De”":
objectives were produced. It is appropriate to conclude that the - ' B | Savanna Area (Soneye

distribution and available stocks of the resources and thelr | . | Akintuyi, 2015
development are region-specific as determined by bio-physicul ‘ ‘
and socio-cultural factors.
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) emerging satellite remote sensing, Geographical

on systems and spatial technology to national

Table 3: Lekki-Ajah Landuse Resources; 1964, 1994 & 20(
. ing the dynamics in

(Soneye & Akintuyi, 2012)

f SS
1964 1994 2000 lural development for assessit 2 of
% E ut 200,000km~ 0
¢ ' Resoue Area(ha)] % [ Areaha) | % |Area(ha)| % ltural lands and manager‘nen't Wlt?'ll':]eab(?igita"y-prOCGSSGd
Built-Up Area 977 04[] 1,160.2] 1.3] 4,0100| 4% plo region, Northwest Nigeria. XS) satelite data
Scattered 11508| 13| 85440 04| 0T Panchromatic (P) and multispectral (XS) < d analyzed
Development ki ) i : interpreted on Procom-2 optical equipment ar:uatiOH y’?he
' i e eva .

Fatiand 23768.1| 256| 19,757.6| 21.3| 23,7082 268) PG ARCINFO (ver. 3.4D") for the chang  AroHlate
Cultivation _ were integrated and verified with local kn g
Mosaic of palms

36979 40| 26145 28 ms directly on the field and found to have a very high

and fermiands for upland farms and about 95% for

Dense Forest 614 0.1 cy of close _to 100%

Light Forest 164.9] 02 as and multiple-cropped areas.

Palm Forest 7,958.1] 86| 3,9036] 4.2 _ R —.
5 : er, which is a most critical inpu

ooy 458 01| 1138 01| 18234 20 tesults showed that wat e o

i das s
Lieed by about 80% in the dry season an such all th
ands ar):aas could not be cultivated. The season |dent|f[|edb!s
the teeming farmers sacrifice apythmg to travel to big

B8 In search of ‘security’ and menial jobs.

Forested Wetland | 11,428.0| 12.3| 16,907.6| 182 77925/ I, ‘
Water Bodies 45413.6| 49.0 45,960.3] 49.5| 45999.2( AU ¢
Beach/ Sandbar 3664 04 572.02| 0.62 926.8|
Bare surfaces 4.0 0.0 437.71| 0.47

collected on the local knowled'ge systems

that there had been various intervention
rog rammes by the government at both _th_e national, staﬁfs :.\:'i
( levels, | was interested in.exammlng how the ulnz o
pgans had succeeded in changing the status-quo ar:n i i
lokoto-Rima Basin. It was revealing that rather tharl1 |t 'o‘?\s fng
lots of the peasant farmers, the policy formula |tin and
Jntitutional arrangements for the s_eqtor were creating
ghallenges rather than solving the existing ones.

Ing from the data |

5.2.3 Agriculture and Food Security u ’
¢l archival sources

Reference to the significance of agriculture as the major means
of livelihood and source of basic needs and services in tha
country. | was fascinated by the fact that the larger savannal
region of the country is a main food production area of (ha
country but that the subsistence nature of farming and that only
a meagre part of the floodplains of rivers (fadamas) in the aren
are cultivable during the longer dry season of the year |
observed that many of the development projects in the sector ‘ taining that
had always failed and as such the menace of food security I\ A lts in Soneye (2004a), ascertainin

the country had remained unabated. | thereby established thal *w.:%netve;,dagmgnéieessuwere established especiqlly by the state
the requisite decision data for improvement by managers and and federal governments to formulate and implement r:iw
other stakeholders were elusive; and on isolated pockets thal i. : rammes that could revamp the _sqctor but were <t:rearc|> s%
could not be integrated in view of their incompatible sources anl 'm. environmental and SOCio-economic problem§ duetog
scales and level of reliability. Further, the methods of the dala duplication of duties and severe institutional conflicts.

analysis for useful statistical parameters were poor and the

costs were high.

“l |nvestigated the implications of tr;ef abdovee c?;?it ;uzt:énitlnslg
ood s ;

ulllization of the land resources and | i S

application of geo-apatial techniuest test the potentals of e gﬂmlyzed the per capita farm-size holding by farmers in SIX (6)

application of geo-spatial techniques to test the potentials of the
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Transport
 the significance of road projects in development and
on bio-physico-chemical and socio-economic
rees, | evaluated the implication of upgrading the 13km
Ofota - Ikorodu Expressway from a single carriage (Trunk
tnd) constructed to link the Lagos Metropolis with Ikorodu
Whship in 1973 versus its dualization of 1993 to
Jmmodate increasing vehicular traffic and congestion.

application of hybrid remote sensi
Qystems. My findings show th 5%
_ ' at 66% of the land uplan |
g:lrtg/rz:rt:{? nfwu)t/ ,:natr\;:'shor; r)vgt1season of less than thrge n:m\x’::
r € of 0.61 ha per head while th
34% in the prime fadama area was less than 0.1 h: ;)ee’:l":l:::’

discussed in Sone e (201 i i
e so?:lial( 4a) with emphasis on the food

study employed geo-spatial technology to examine the
fy impacts on adjoining landuses resources between1989
It was just dualized to 2007, some 18 years later. | used
mpping aerial photographs and satellte images
sectively for the 2-time periods with auxiliary data from
nnt sources.

security in the region (Fig. 13, Table 4)

results, published in Soneye (2010) showed a rapid
Jense in streets around the corridor which leads to increase
) nodes, segments and connectivity (Table 5; Fig. 14). Fully
bllt.up areas within some 2.5km threshold of the highway
prensed by +102% from 17,487ha in 1989 to 35,371ha in
07, an average of 994ha (6%) per annum. All the other
Bnduses within the 500m buffer lost to the physical
X lopment. Palms were depleted completely, reserved/
furested areas reduced by -0,874ha (-68%) and -567ha

inually. Similar changes in amenities along the corridor were
mrmined along with the implications for sustainable road
‘urridor management. Related findings were found in my study
Wl the Port Harcourt—-Onne East-West Road (Allott, 2007) and
0 many others in transport application areas.

£ A it Ry

Fig. 13: Agricultural Landuses of Sokoto Region (Soney;, 2014n)

Table 4: Per Capita Farm Holdings in Sokoto LGAs (in ha)

Soneye, 2014a
Farihs Total Dange
Farmland  Shuni KWare Rabah Sokoto  Wamako Wi

Cultivated 0.195

Il:]?t-':ir;?vsely ' 1152 0316 0886 0.019 0.0 0441

Crlthratad 4 o s able 5: Segments of Ikorodu Road, 1989, 2007 (Soneye, 2010)

Eagt?mas X 008 0.094 0182 0002 0.248 0,080 Category 1989 2007 Change in | Change in

artly Length | Segment

Cultivated 0. 9

Fadames 063 00 0103 1.026 0.0 0160 OO of Road |Length Segment| Length Segment| km ;/08 gg %

Plantation/ Bidot Carrlage 10.8 24| 415 113 | 30.7 4|14 a7

Orchards : 00 0002 =0.003 00 o025 g4 B Roscs | 196 42| 232 86|88 1108 | 8
157.1 553| 164.2 o811 . 7.1 5
2035  632| 2449 778|414 o |'e 23
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(b) 2007

Fig. 14: Changes around Ikorodu Road Corridor (Soneye, 2010)

On water transportation, | used geo-spatial technology for my
study of the extensively debated capital dredging of Niger River
for enhanced maritime transportation and service delivery. As
contributor to the assessment of the socio-economics and waste
management impacts, | navigated the 572 km stretch from Baro
Koton Karfi and Onitsha to Warri through Lokoja, on intensive
recon_naissance, groundtruthing for image interpretation and
mapping the shoreline settlements.

Notable amongst my findings which | published in Soneyas
(2007) included (i) that there were a total of two hundred and
thirty six (236) communities across the twenty eight (28) LGAs
and five. (5) states of the federation traversed; (ii) that the
communities were mostly rural and with potentials for transport,
tourism, mining and industrial development but would suffer
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8 lo their basic domestic water and aquatic resources; (iii)
'& negative impacts would be aggravated by paucity of
on their existence, site and existing infrastructure; and, (iv)
{ tomparatively, Koton Karfe to Lokoja and Bomadi to Burutu,
bh are two of the five segments and located respectively in
§ savannah-dominated escarpment of Kogi State and the
nds swamps of the Niger Delta had different impacts
ghitudes and directions in view of the variation in their
s and development spatio-temporarily.

8 on a similar investigation of the Bonny River dredging
llag Consult, 1996) and a jetty upgrade and expansion
mme at Elegbata Marina Lagos (Akopeb, 2014). From
, we further established the menace of ship wrecks along
A waterways and the implications for navigation safety. In
leular, we found out further that the Marina - Apapa axis on
i Apapa Quay - Lagos Lagoon channel affected severely with
ly and maritime operators had abandoned numerous relics of
BNk ships and boats of different sizes in the water for years
Unning. They include government agencies such as the Nigeria
mfence private operators. We recommended a more detailed
mrthymetry survey to inventorize and cause for removal by
IMASA and other stakeholders before they constitute hazards.

82,5 Climate and Climate Change

| pstablished that climate change and variability were significant
determinants of the success or otherwise to the sustainability of
man activities in the entire Nigeria, commencing with the
Bokoto Rima valley right from the period of my postgraduate
ludentship in the late-1980s. For examples, the agricultural
mnduses and landcover resources and changes around tudulands
‘ware totally dependent on rainfall regimes and intensity while that
of fadamas included regulations by upstream dams that were built
- lo manage water resources in the area (Soneye, 1998b, 2004a).

|

~ A singular contribution to knowledge was in Soneye (2014b) in
which changes in the surface water resources of the Nigeria
sudano-sahellian environment were evaluated with satellite
femote sensing and map-matics over a 40-year period spannina
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1965 to 20

oo C;),g (;i‘:;srej;slt;ezi;;)w?d that despite the construction

of maior ri .
reduced by an alarming rate of -iio(.';"/:v?i';si:q ﬂogi)plagnsﬁhad
S—(;Sﬂ?}.; "/cvir? length and -9.7% in'are: o?/c:

vVhooping -10.9km and -
tr?am tributaries with Orders O, ar?d7ga
ound to have dried up leaving d )
ar)d'mudﬂats behind while thos o
diminished by -1.5 Tk
ectively (Table 6). ’

waterbodies reduceg by
the period indicating
annually. All the heads
and their ponds were
channels of bare sands
Orders 0O, Oz and 0,
Segments per annum resp

twroks of Sok
(Sonevye, 2014p) ot

My other contrip
with geo-spatia| tehnology include:

(i) Ayeni, Soneye, Fasunwon, Miteku, an

(if) Soneye and  Akintuyi (2012)

ut R
tions in climate and climate change studies

on lirban expansion,
depletion of Lekki-Ajah

6: Changes in Surface Water Characteristics of Sokoto-
Rima Valley (Soneye, 2014b)

1965|2005 Charige (1965 too 2005) Meari Annual (‘J)hange
r A | ® Size Joage Size Joage

(C=B-A)[(D=C/B%)| (E=C/40) |(F = D/40)

01] 219 7 -212.0 -30.3 -5.3 -0.8

02| 164 3 -161.0 -53.7 -4.0 -1.3

1(O) | Os| 64 3 -61.0 -20.3 -1.5 -0.5

Osf 19 -19.0 -0.5 0.0

Os| 6 -6.0 -0.2 0.0

Bri| 21| 23 0.2 0.1 0.0 0.0

Bzl 1.6/ 1.0 -0.6 -0.6 0.0 0.0
) Bl 3.4 -3.4 -0.1
Bu| 3.2 -3.2 -0.1
?) [1.18]0.74| -0.44 -60.07 -0.01 -1.50
0.88/0.37| -0.51| -137.84 -0.01 -3.45

Chancellor Sir, though almost gone are those days when
every secondary school, higher institutions and
ment projects would have their independent weather
8 for training, recording and monitoring climate, permit me,
ver, to announce that the University of Lagos has three (3)
ns installed currently. The Department of Physics and
hysics has one at the Science complex and another on the
1 Building while the third by the Department of Geography
the Arts Block. My investigation confirms that the University
08 is the only University in Nigeria that can boast of this
. | am fulfilled to have initiated that of Geography during my
lenure as Acting Head of the Department in 20009.

# Air Quality and the Case of University of Lagos

were no records of air quality characteristics in the country
ntly because no agency is saddled with the mandate. |
ver attempted an evaluation of some Green House Gases
nd Petroleum Tank Farms on Apapa-Oshodi Expressway
# over a period of six (6) months, lasting between February
July 2010. | measured in-situ the CO, NO, SO, and noise
nd six (6) bus stops and correlated the data with existing
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regulatory limits with a view to identifying areas of sl

CONcems. 7: The Sampling Sites for my Air Quality Monitoring

Study in the University of Lagos and number of in-situ
' measurements, 2009 — 2012

[ 9
The results in Soneye (2012) show that NO, was nil at all 1

stations . ; s Location 2009 2010 2011 2012 Total
i a,bSrigz ;vasddce:tgcted cqntlpuously ata statlpn around | ‘ Senate Building 30 37 67
products degot:nand was inghiin hus stops proximate 1oy NiBtratve oy ent Affairs 7 27 36 70
known as ‘tokunbo Ve%?;?eg;?nfcl)\:_falr!y-useq vehicles populiiig b FSS Shopping Complex 18 26 22 31 97
were high in all the bus sto rljgena. Noise and tempaorali New Hall Shopping Complex 19 24 22 31 96
within acceptable limits but f ps. Nonetheless, the vales S T w 6 3
or a few occasions (Fig. 16), Fac. of Art 17 30 26 37 110
Fac. of Business Administration 30 36 66
MU "W N - 1 Fac. of Education 19 22 21 32 94
-, Fac. of Engineering 19 21 0 0 40
=T | Fac. of Science 20 38 23 33 114
— Fac. of Social Sciences 19 20 22 31 92
-E= RN - Staff School 2% 34 60
2 I dicals Medical Centre 18 27 43 63 151
rovne ‘ ‘1 | Spérting Guest House Quadrangle 17 22 26 36 101
AR i LIRS e S L : Pool Sports Centre 19 23 22 32 %
(i) Carbon Monoxide (b) Noise cvew ~ Hall University Multipurpose Hall 16 22 22 32 92
e ) Chapel Catholic axis 19 20 22 31 92
s Mosque 28 31 59
| High Rise Complex 18 23 22 32 95
R H'ﬂh POp . .
; High Rise Round About 25 32 57
Fig. 16: Concentration of ‘ tow/ . Kosoko Dr. (Baiyajida Junction) 19 23 21 30 93
= | | some Air Pollutants around N pop Ozolua Road 16 22 2 32 %2
s w » L . |ArapaExpressway, Lagos Ransome Kuti Road 24 32 56
(c) Temperature (Soneye, 2010) Amina-Kofoworola Halls 18 21 21 32 92
. Honours Hall 25 32 57
. ! Moremi Hall 13 2 0 0 35
2009 10 2012 results of my personaly-fundod daily sl o HOS e Tinuou ol 2 0 5
monitoring of eleven air pOllutantsy atn ? rtd?”y-l” ity Makama Bida Hall 19 22 22 30 9B
geographically-selected sites around po o v R fnk Hcka H o=
of tha Univers und twelve (12) main landusen Mariere Cab Garage 20 20 26 36 102
he University of Lagos Akoka Campus. The Its Srages .
statistically analyzed spatio-temporarilp d resute W Danfo Garage (CITS) 18 24 22 30 9
known regulatory limits (Table 7). y and compared Wi " AP Filling Station Round About 24 31 55
Roads Bookshop Round About 25 33 58
ISL Round About 25 32 57
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Landuses Location 2009 2010 2011 2012 Total

Long Bridge (Access Road) 19 22 0 0 Al
& University Main Gate 16 18 22 432 W
University Second Gate 15 21 22 32 W
Mangrove =~ Guest House Monkey Bush 12 26 36 ™

g Swamps  Wooden (Foot) Bridge 19 27 27 36 100
© ) Lagoon Front (Botanical Garden) 11 26 36 14

@ Horticultural

b Park 25 32 W
e Vegetation & Services Area 18 28 19 30 uh
Utilities Works & Services Department 19 20 19 31 W
Wastes/ Dump  Fac. of Art Refuse Dump 16 26 37 10
Sites E-library — Guest House Gen. Site 2 12 26 36 10
Waterbodies Guest House Lagoon Front 0 8 26 35 o0
Man-O-War Bay Lagoon Front 18 34 26 36 114

Total 487 708 1,0591,4403,700

Amongst others, | established that NO was never detected In
any of the locations throughout the 4-year period; CLy, H,S and
NO: were detected marginally; HCN and PHs; were fairly
detected while CO, Noise and NO, were high, sometimas
beyond acceptable regulatory limits particularly around the main
public transport areas by the Main Campus Gate and
indiscriminate burning at refuse dump sites around Ransoru
Kuti Road (now closed) (Fig. 17).

Unfortunately | decided to suspend my further investigations
and integration of the results with the medical records of
residents around the flash points when | was admitted al
National Orthopedics Hospital Lagos for surgical operation Iy
2014.
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(d) CO Values Vs Regulatory
Limits

g. 17: Air Quality of the University of Lagos Akoka Campus
(Soneye, 2013)

2.7 Health ad Healthcare Services :
Blarting from the literary knowledge that the healthcare services
! () offered by private hospitals are superior to tho_se by _publlc
hospitals, Polsa, Spens, Soneye and Antgl (2011) investigated
1ha service quality perception of patients in thg two healthcare
aystems in Nigeria. A 7-score Likert Scale earlier developed by
Research Team on their studies of Finlaqd was adopted for
Burvey of 220 in- and out-patients in 23 hospitals in Lagos.

Our results showed that the two sy§tems sco‘red very hlgh
positively but that the scores became higher fpr private hospltgls
when we excluded the responses from hugh-level- specialist
hospitals. We were not satisfied fully with our survey instrument
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which focused on traditional service quality dimensions of
“ tangibility, reliability, responsiveness, assurance and emputhy.

| We explored a new frontier international perspective of Finland,
| India, Nigeria and People"s Republic of China on the
l " relationships between patients’ perceived quality and
‘. | ‘ satisfaction with specific services being provided, clinical

\ effectiveness, service use, hospital recommendations and valus
1 for money. Our findings reported in Polsa, Narang, Soneye and

‘ Fuxiang (2011), Fuxiang, Polsa, Soneye and Narang (2012) anl
Narang, Polsa, Soneye and Fuxiang (2012, 2015) establishad
that patient-independent quality dimensions of structure,
process and outcome were antecedents to quality.

Our results portend significant implications for policy makers

‘ and service providers in the development of healthcare qualily

through hospital atmosphere in terms of originality/value and

focus on healthcare outcome focus on health status, mortality,

morbidity, customer satisfaction, loyalty, quality of life, customer

'l behavior and consumption. The healthcare service scale wa

AN developed are now being adopted in different parts of the world

I as alternative views to the relationship between hospital

\ I environment and atmosphere on one hand and healthcare
| services quality and delivery on the other hand.

5.2.8 Crime and Policing
I My interest in the use of Geo-Spatial Techniques in this aspaoct
was stimulated by the positive correlation between developmant
growths, crime waves and inability of the Police to maintain
peace and protect lives and properties fairly in Nigeria despite
’ continuous re-organization of the force and establishment of
\ ' additional stations. In Soneye (2002), | employed the techniquos
\ to assemble and analyze spatially the crime incidences in Ikoja
| LGA against the locations and areas of jurisdiction of the exiting
l police stations.

The results showed that stations’ distribution neither conformed
‘ to the sizes of the wards in which they were sited, the
\\ demographic characteristics nor the crime locations. Thae
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yely higher crime areas Were found to be the |9w_ inctomti (;
pOpulation density areas and .had |e?s prot)g;\i:;tr}/s owere
ic thresholds of existing policé S :

.r.e :\?aeluated using the geo-spatial facilities to determine

s that deserve additional stations.

spatial analysis of maritime crimesb ang se;‘:rign :r%l:\;g
ne

ore Channel / Apapa Quays by o] :

1:;0‘388 multi-stakeholder based yvnth data on crime repc;:z

pecurity personnel in the police, navy, customs

ey of
\ een 2004 and 2009 as well as surv
‘ v betWtransport operators and residents (Fig. 18).

| s |(b) Common Crimes at each Spo
") g. 18: Crime Analysis of Commodore Ch?nnel and Apapa
' Quays, 2004 — 2009 (Soneye and Giwa, 201 5)

|

' establishment encourage anti-
und out that though ports :
!?cl:? behaviors, the root causes of crnn:je_s algirt\ig :\&ag;eagaﬁ
i d peoples’ predispo .
were poverty, laziness an | e el vary
iscovered that crime rates a ong che
:ll;:ﬂﬂ?:antly, the control agencies were not well distributed over
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space and were hindered by facilities to combat incldanous .

promptly.

5.2.9 The Environment

I'have participated in a series of professional application of ge-
spatial techniques for some numbers of research studios an
technical applications. Most of them were multi-disciplinary sl
of national and international collaboration in view of thal
scopes.

Some of my key researches on mapping and monitoring of the
environment include urban wastes management in Lagos State
(Soneye, 2004b) on State; water supply and sanitation in Ikare
Akoko (Ayeni, Soneye and Balogun, 2009); seasonal pollutio
of Nigeria urban rivers with focus on River Ala Akure (Ayanl,
Balogun, and Soneye, 2011); energy consumption and soluf
utilization in Nigeria with Ibadan Metropolis as a case study
(Soneye and Daramola, 2012); principal components af
cluster analysis to interpret surface water quality (Ayeni un
Soneye, 2013a); and, groundwater quality assessment foi
domestic uses in the micro-geomorphic units of Lagos (Ayen|
and Soneye, 2013b).

Also significant are my studies on indigenous knowledge,
government policies and adequacy of institutional arrangements
for environmental management are Vaaland, Soneye and
Owusu (2012) on local content, struggling suppliers and
networks in the Nigerian oil and gas industry; Ayeni, Soneye and
Akintuyi (2013) on stakeholders contributions to water supply In
the communities of Ondo State; Ayeni, Cho, Ramoelo, Mathie,
Adegoke and Soneye (2013) on local knowledge and
perceptions of water stress for explaining landuse and
landcover changes in Nigeria; and, Ayeni, Soneye and Badrii
(2014) on indigenous knowledge adaptation and socio-cultural
nexus of water resources management and humanitarian
services in Nigeria derived savanna region.

I have collaborated with others on about two hundred studies on
()  environmental impact assessments, post-impact
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[ ; (i [ d reviews
ments and evaluation repo'r.ts., (i) des!gns and re
velopment projects; (iii) sensitivity mapping (iv) t(ajectory
dolling for fate of oil and other pollutants from projects (v)
etric and seismic surveys (Vi) Evalua_tlon of pupllc-

s and ports development; as well as (vii) fqrmulation of
lronmental, risks, security, strate_gic_, community, hazards,
@ management actions and monitoring plans.

arily, | cover the components of Iaqduse, sqcio-econom|c§,
te/meteorology and air qugllty while my manlr.wt
sonsibilities included coordination, ﬁel_dworks, repof
on and defence at respective fora. Quite a numberho
were engineered by the Unilag Qonsult§ and some_o'tt. er
dy groups for public and private cllents':‘allke. The actlvtn |gs
me the opportunity to work with practitioners on my s g g
and allied fields for gown and town endeavors. It affor e
greater knowledge and experiences on my academic

utputs.

‘ rity and Modern Warfare . '
"gsgee: l.:h;y opportunities for Nigeria.in milltary geo—spfatlal
shnology and modern warfare drawing experiences rorg
sent missions across the globe (Soneye 2006)..A go;)

mple is the spatial support systems of.the techniques 0(;
pessing and modelling human and mat.enal vu|nera'b|I|t.y an

rQMorcement of peace in the multi-ethnic and multi-religious

sottings of Nigeria (Soneye, 2011a).

I' ers, Risks and Humanitarian Services _

::.I:gl:\gls)i?;ﬁ my studies on disa_zsters, risl§ modelhng. ang
~ management with geo-spatial techniques studlgs are put:ills_ ze
" In Soneye (1995); Fasona, Soneye, Nwokedi and O(I;a e|_nla
2011); Fasona, Omojola and Soneye (2011); Fasona, mc:{ﬁ d
‘oneye and Akintuyi (2014) and Sqneye .(2014c). We ulrl1ea_ tﬁe
that over two-thirds of the producing oil and gas wells |rl\ ne
Niger delta were on inland areas and have high potentials (c)j
disrupting the socio-ecological systems if not properly managed.
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It was established by Soneye (1995) that some settlomenis e ]
along the entire Atlantic shoreline of Nigeria were being washsd
away completely in recent times though more pronounced
around Escavos-Forcados, Nun-Brass — Akassa, Bonny-Andani
and New Calabar — Bonny river mouths. Areas with shoraoling
protection and water breakers were mapped to have recorded

REPTI. Pollcles for Geo-Spatial .
nigues, ligbu Ode, 1996 With my Waterloo Hosts:
[ Bruce, Alabi & Ron, 1992

-

Finland Research Team:
Pia, Ritu & Alabi, 2011

Suitability of the techniques for sustainable disaster relial
operations and environmental protection were establishod In "
Soneye (2011b). In Fasona, Omojola and Soneye, (2011), wa

mapped the sensitivity, risk levels and degradation potentials ol

the oil and gas producing Mahin area of Ondo State anl

discovered that mangrove ecosystems, scrub/coastal

grassland, farmland/fallow and built-up areas had higheosl .
probabilities currently in that order while further simulations inating Logistics at Warri On Sokoto-Rima Basin
identified soil, geology, elevation, distance to ocean and location i g

of abandoned wells as having some highest probabilitios :

about the next 100 years from now. ‘ : b

f

On Landuse, Nembe/Brass

g

Impacts of perennial flooding and humanitarian reliefs supply ‘Withm Unilag Remote | T
chains for forty two (42) affected neighbourhoods of six (1) e Poi ot Kviale;  |Sensing Students at Legon| Studors of RECTAS, e
Lagos Metropolis LGAs were mapped for 2010 and 2012 In - o
Soneye (2014c) and proved that the incidences emanated from
both natural and human-induced activities, led to large-scala ; ,
human displacement and loss of lives and assets; and thal | , \§ = kil
reliefs were mostly from neighbours, spiritual homes and '
relatives directly to victims.

X

1 Boclo-economics Study at |On Sociov-Econ'omics Study| On the Atlantic Ocean for
Nguru, Yobe State at Ewekoro EIA & Bathymetry Study

Mr. Vice Chancellor Sir, some of my key research and fieldwork
experiences are shown in Fig. 19. My publications are In 2
reputable journals and most of them are accessible online. Thay
are cited in multi-disciplinary studies widely across the globe as
revealed by frequent notifications at the respective websites.

S e i MY \\th, my TETFUND/Unilag
0 Refineries/Smuggling on |On Landuse/Smuggling on gesearch on Field, Badagry
Bonin River, Agadagba Yewa River at Ipokia

> Fig. 19: Some of my Research and Fieldwork Experiences

56 S7



53 Research Collaborations

THe foregoing exhibits the collaboration perspectives of my
research endeavors and practices across disciplines and
nations. | work with colleagues both in the sciences, social,
medical, marketing, environmental, education and business
sciences. My most recent encounter with the biological sciences
led to a joint University of Lagos Botany — Geography Study
Group under the Leadership of Professor Toyin Ogundipe, DVC
Academic and Research. We have got two key TETFUND-
sponsored awards in 2015-2017 and 2017-2019.

The first on ‘palynological and GIS modelling of climate and
land-cover changes around the Lagos coastal environment' with
the DVC as Principal Investigator established that the Lagos
coastal environment is recording severe losses of its ecosystam
over time and that there is limited concern due to poor
knowledge and scanty chronological records on Ita
landcover/landuse, climate and palynology which can hardly be
integrated for meaningful deductions and decisions. It aims at
generating the current land-cover patterns from remote sensing,
climate data from downscaled models and analyze the field
palynological samples to recreate the past and predict the future
landcover and climate with probability surface databases and
maps.

The second project on ‘Land-use change and carbon emissions
in south West Nigeria’ has Dr. Mayowa Fasona as the Principal
Investigator. It aims at investigating the drivers and relationship
between landuse changes and carbon emission with a view to
reducing the contribution of landuse change-derived emissions
to climate change in Nigeria. The project is just taking off. | am
in joint supervision of postgraduate students in other
departments. Mitchell lyabo Fasona whom | am co-supervising
with Prof. R.l. Egonmwan is on the last lap of her programme In
the Department of Zoology on ‘Landscape conservation and
connectivity analysis for large mammals in Omo-Shasha-Oluwa
Forest Reserves, South-West Nigeria'.
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tionally, | started with the joint Lagos and Waterloo
mor of my trip to Ontario as a University of Lagos Research
slant and Postgraduate Student in 1991. | also have a
sated Research Team on Healthcare, Disasters and
anitarian Logistics domiciled at the Hanken School of
ihomics Finland with members from Finland, Sweden, Indlla,
\ . USA and Ghana; and another domiciled at the University
tavanger Norway with members in Finland and Sweden. N
bt the hardworking relationship and support we maintain in
ams have contributed to my current academic status.

lce Chancellor Sir. My international collaboration has not
Y afforded me the opportunities to exhibit my knowledg‘e of
Sspatial techniques, it has also given me an edge to bridge
b In contemporary multi-disciplinary researche.s on resource

yses and development over the geographical space .of
mrse culture and tradition. Perhaps, my career in geo—spgtual

nigques and resource analysis was first aroused' by my mixed
sl and urban background, typical of an Egba indigene though
sonsciously at that age, and my NYSC_ assignment gt th_e

) Gongola State which has seven different ego-cllmatlc
anes and close to 100 languages/ethno-cultural regions.

1 Training, Capacity Building and Mentoring .

" have produced four Ph.D. graduates as follows: Am!du
wolabi Ayeni (2010), Post-Doc in South Africa 2012); Isaiah
nu Akoteyon (2014); Akinlabi Oluyemi Akintuyi (2015); and
\debola Oluwatimilehin Daramola (2016). They have _aII
o alned in academics with a view to improving ‘capacny
Uliding in their respective areas of Geo-spatial techniques. At
goncluding stage of Approval of Titles_and Supervisors on
their programmes are: Kayode Adeyemi Biney, Chukwuemekq
Anthony Onyekwelu and Michelle lyabo Fasona. MbOm-Ab?S|
ang, Emmanuel Wunude, Kayode Fasunhan, Aramide
Adebola and Adepoju Olukayode Faderin are on the field
ponducting their data collection.

| have supervised more than 100 Masters Students .in the
;\Dopartment of Geography since | was employed in the
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University of Lagos as follows: M.Sc. Geography (42), Mastars
in Geographical Information Sciences (61) and Masters In
Transportation Planning and Management (11). | have also
supervised about 160 Bachelors Students, some of whom | hiave
mentored for further academic and professional careers pursuits
in geo-spatial technology within and outside the country, an
have been good ambassadors of their Alma matter.

5.5 My key Services to the University community
a. Member, Business Committee of Senate, University of Lagos
(Elected by the Senate) (2017-2019)
b. Ag. Head, Department of Geography, University of Lagos (2008
2009; 2015-2016)
c. Member, Board of Unilag School of Postgraduate Studies (2003
2005; 2006-2007, 2010-2013 and 2016-2017)
d. Pioneer President, Unilag Academic Cooperative Multipurpose
Society Ltd (2004-2010)
e. President, University of Lagos Senior Staff Club (2011-2012)
f. General Secretary, University of Lagos Senior Staff Club (2000
2001; 2005—-2006)
g. Chairman, University of Lagos Students Union Electoral
Committee (2015)
h. Senate Member, University of Lagos, University of Lagos (Electod
by Congregation) (2006 — 2010)
i. Member, Housing Committee, University of Lagos (Elected by
Congregation) (2008-2010)
Member, Vice Chancellor Search Team, University of Lagos
(Elected by Senate) (2011)
Hall Master, Eni Njoku Hall, University of Lagos (2014-2016)
Hall Warden, King Jaja Hall, University of Lagos (2006-2014)
. Welfare Secretary, ASUU, Unilag Branch (2010 — 2012)
Chairman, Faculty of Social Sciences Results Vetting Committee,
University of Lagos (2011 — Date)
o. Faculty of Social Sciences Representative, Task Force on Missing
Results, University of Lagos (2010 — 2011)
p. Pioneer Coordinator, Masters in GIS & PGD GIS Programme
University of Lagos (2001 — 2008)
g. Initiator, Masters in Disasters Management, University of Lagos
(2016)
r. Chairman, Geography Curriculum Development & Review
Committee (2010 — 2013; 2015-2016)

(===

2.3 &
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‘Qoordinator, Customized Programmes in Remote Sensing,
- Cartography & Geo-nformation (1997-2000)

tside the University of Lagos, | have served as External
miner to the Lagos State University (2016 — 2018) and the
glonal Centre for Training and Aerospace Surveys, lle Ife
12-Date). | have also assessed good numbers of Thesis
some institutions for Ph.D. Awards and publications for
demic appointment and promotion. | served on the NUC
reditation Team to the University of Abuja in June 2017.

'.I My on-going researches and practice currently

|, Title: Palynological and Geographical Information System
Modeling of Climate and Landcover Changes around the
Lagos Coastal Environment

Project Initiator/Principal Investigator. Prof. Oluwatoyin
Ogundipe (DVC, A&R), University of Lagos

Principal Researchers: Prof. Alabi Soneye, Drs. Sola
Adekanmbi, Gbenga Adeonipekun, Tope Onuminya &
Mayowa Fasona (University of Lagos) and Dr. S. K.
Muyiolu (NIMET)

Funders: Tertiary Education Trust Fund (TETFUND) /
University of Lagos

Duration: 2015 — 2017 (Six papers already appeared in peer-
reviewed conference proceedings or journals)

Title: Landuse change and Carbon Emissions in South-West
Nigeria

Principal Investigator. Dr. Mayowa Fasona, Department of

Geography, University of Lagos

Principal Researchers: Prof. Oluwatoyin Ogundipe, Prof.
Ademola Omojola, Prof. Alabi Soneye and Dr. Gbenga
Adeonipekun (University of Lagos)

Funders: Tertiary Education Trust Fund (TETFUND) /
University of Lagos.

Duration: 2017 — 2019

Iil, Title: Cross-national studies of Healthcare Services Quality,

Atmosphere and Outcome of Finland, India, Nigeria, the
Peoples’ Republic of China and United States of America
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Project Initiator//Principal Investigator: Professor Pia Polun,
Department of Marketing & Corporate Geography,
Hanken School of Economics, Helsinki, Finland

Principal Researchers: Profs. Karen Spens (Hanken School of
Economics, Finland), Alabi Soneye (University of Lagos),
Ritu Narang (Lucknow University, India), Wei Fuxiang and
Fan Xiucheng ((Tianjin University of Commerce, China),
Imoh Antai (Jonkdping University, Sweden) and Melea
Press (University of Berth, United Kingdom).

Funders: Liikesivistysrahasto (2006-2007); och Naringslivals
(2009-2011); Samt Hanken Foundation (2011-2013) )
Academy of Finland/Hanken School of Economics (2014
Date).

Duration: 20009 till Date

Publications: Three (4) papers in reputable international
journals and four (4) papers in peer-reviewad
Proceedings.

. Title: Industrial Networks, Local Content and Competitivenoss

of Companies in Nigerian Oil and Gas Businoss
Development

Project Initiator//Principal Investigator: Professor Terje Valand,
University of Stavanger Norway (Project Initiator).

Principal Researchers: Profs. Alabi Soneye (University of
Lagos, Nigeria) and Richard Owusu (University of Vaasa
Finland/ Business School Linnaeus University, Sweden)

Funders: EPCI Foundation Norway and Shell Petroleum
Development Corporation.

Duration: 2010 — Date.

Publications: One (1) major international journal publications
and two (2) conference papers presented and/of
published in peer-reviewed proceedings.

v. My Personally-funded Researches and Professional Practicos

a. Measurements, database creation and monitoring of
Concentration of Green House Gases (GHGs) around
Landcover/Landuse Areas in Nigeria (2009-Date);

b. Disasters Assessment and management, humanitarian
assistance, supply chain and service quality (2010- Date)
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~ ¢. Environmental impact assessment, post-impact
assessment and evaluation; sensitivity mapping,
bathymetry surveys and trajectory modelling; and,

d. Formulation of environmental, community, hazards, risks
and waste management plans.

7 Professional Associations and Boards of Journals
| am an active member of the following professional
sociations:
Leadership in Environment and Development (LEAD),
United Kingdom, of which | received my Fellow in Mexico
- City (2009),
Nigerian Geographical Association (NGA)
Nigerian Cartographic Association (NCA)
Eg):uction Operation and Management Society (POMS),
International Association of Science and Technology for
Development (IASTED), Canada.
Sustainable Energy and Environment, Malaysia.
International Academy of African Business and
Development (IAABD).

0

N
ﬂ am the initiator and pioneer Editor-in-Chief on the Lagos
Journal of Geographical Information System (LJGIS). | am also
" on the Editorial Boards of the Journal of Humanitarian Logistics

~and Supply Chain Management of Elsevier and the Unilag
Journal of Humanities (UJH).

6.0 RECOMMENDATIONS

";(I) Geography Status should be revisited for Secondary

and Post-Secondary Schools

‘Then the man and his wife heard the sound of the Lord God
as he was walking in the garden in the cool of the day, and
they hid from the Lord God among the trees of the garden.
But the Lord God called to the man, ‘Where art thou?’. He
answered, . . ‘I was naked; so | hid.” (Genesis 2: 8-10).
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Mr. Vice Chancellor, Sir. The above suggests that Adam, the
father of human race was the first to fail a Geography
examination. Perhaps, God would have pardoned him and Eva,
and would neither had kicked them out of the Garden of Edan
nor allowed him suffer any resource needs ever if he (Adam)
had oriented himself spatio-temporally and replied God's
Geography question with a Geography answer. This aspect of
the scripture underscores the relevance of Geography to
humanity. In view of its emphasis on teaching resources, and
development opportunities and challenges, | therefore
recommend that the current status of Geography as optional
subject in the curriculum be reversed to a compulsory subject
status at the Secondary School level.

University students should be able to utilize simple web-based
maps now on phones. Drivers need not stop at unauthorized
places, on fast lanes, in moving traffic most times to make
enquiries on directions to destinations. Some end up being
misdirected, tricked to commit (traffic) offences or kidnapped |
recommend that Universities should have a dedicated course
for Geography in General African Studies where students would
be exposed to geo-spatial technology and learn the geography
of their university neighbors. Students wishing to offer courses
in similar interdependent areas should not be discouraged or
prevented either. Some fundamental topics in geo-spatial
techniques should also be taught as part of general studies in
other post-secondary institutions.

(b) Application of Geo-Spatial Techniques in Decision
Making: Relevant Ministries, Agencies and Parastatals should
embrace geo-spatial technology for database creation,
management and revision, for which there are ample
opportunities in some institutions. Cadre positions also must be
created for career promotion and to integrate knowledge by
gown and town.

(c) Disaster Warning, Preparedness and Management: |

recommend geo-spatial techniques for warning and response to
the increasing spates of various hazards and disaster risks in
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country. It is high time that disaster insurance, corporate and
manitarian supports, and logistic decisions are managed with
0 technology.

) Census Enumeration: Geo-spatial techniques allows
I accuracy and transparency on resources and development
oharacteristics in view of its being location-specific.
Lonsequently, | recommend the technology absolutely for the
next census exercise in Nigeria, including the analysis and
dissemination of the results at the levels of household,
@numeration/supervisory areas, communities/localities, LGAs
and States. When this is done it will address the problem of
fojection of census results by stakeholders as witnessed in
previous enumerations.

(0) Multi-disciplinary Researches and Collaboration:
The University of Lagos is the first in Nigeria to get an
#ducational license of the state-of-the-art ARCGIS package of
ESRI Inc. USA, courtesy of the efforts of the Department of
eography. Students of some departments across Faculties
Including Environmental Sciences, Engineering, Sciences and
Social Sciences of the University are using the facility in good
- number both at the undergraduate and graduate levels. | plead
with the University to keep faith with the agreement with ESRI
1o enable students and staff benefit maximally. | propose that
regular exhibitions be organized to showcase the application
benefits of the initiative and the output by users particularly
those of the students for enhanced information and career
opportunities. For this | plead with those that are still frightened
by Geography to focus on the message rather than the
messenger(s) and tap other numerous opportunities that
abound locally and internationally.

(f) Data sharing: Any data not used is no data and any
knowledge not applied is a waste. It is in this wise that | suggest
1o colleagues to imbibe the spirit of sharing data, which they
usually lock up in offices, to fill the gaps in research knowledge
and professional tasks of enhancing human needs in respective
units. The University can digitalize spatially and make records
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accessible online for information management and 1o
demonstrate trust on finances, properties and stewardship

(9)* Faculty of Geographical Sciences in University of
Lagos: Arising from my academic experience and this lecture
presentation, Mr. Vice Chancellor Sir. It may be right to view
Geography both as an environmental, a medical, a pure/applied,
a social science, a technological, a business and a humanity
science. Its multi-relationship with other disciplines In
addressing fundamental development questions distinguishes |t
as a field of knowledge. Thus, it might be appropriate o
categorize it beyond the realms of a single department in a
faculty. As shown in Appendix 2, the focus, name and domicile
of the discipline varies across the globe and are determined by
the specific development needs and challenges of each
university regional environment.

| hereby propose a Faculty of Geographical Sciences for the

University of Lagos considering the importance of the fifteen

unique areas of specialization in the department currently for the

Lagos Region, the staff capability and resources potential |

recommend the following seven departments for the proposed

Faculty:

(i) Department of Geo-Information (for degrees in Remote
Sensing, Cartography and GIS)

(i) Department of Transport and Logistics (for degrees in
Transport and Logistics)

(iii) Department of Climate Sciences and Climate Change

(iv) Department of Tourism and Planning Development (for
degrees in Tourism and Planning Development)

(v) Department of Disasters Management (for degrees on
disasters management)

(vi) Department of Physical Geography (to accommodate other
existing physical geography areas of biogeography,
geomorphology, Hydrology/Water Resources)

(vii) Department of Human Geography (to accommodate other

- existing human geography areas of settlement geography,
agricultural geography and medical geography,
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recommendation is compatible with our institutional,
lonal and national missions. It will strengthen local and

ational collaborations and there are evidenceg. of
llability of staff and facilities for take-off, and students will be
llable for admission. Graduands would have better job
| portunities for the graduates, and the faculty could be self-
Justaining in a not too distant future using resources from
llaborations.

Profelaria Disease in the University of Lagos
nnaily Sir, VC Sir. | wish to request for the eradic?tlon of
felaria in the University, a disease of the m.ind resulting from
i state of great expectation, anxiety and weariness by a person
ing assessed for promotion or appointment to thg professorial
gadre. As periods of recommendation, advertisement and
rocessing become elongated, the symptqms becomg_ more
prevalent ranging from severe anxiety, weariness, _hostlllty and
outbursts at meetings to disillusions, hypertension, loss of
weight and sometimes loss of appetites for food.

* This was once eradicated by the doggedness of the current
University Management in clearing the backlogs ?f promotion
gometimes ago but has resurfaced strongly due to ‘no vacancy,
no promotion’. That our Medical Centre has no effective dr_ug
may account for why some coIIeagu.es are into altlernatlve
therapies such as drinking and becoming prayer warriors. We
gan adopt the templates of some other premier Universities that
do not have this syndrome.

To my fellow colleagues suffering from this ailmqnt, | _salute your
gourage and patience, and can see many tegtnmom_gs arqqnd
the corner. May your handwork be crowned with positive divine
Intervention according to your worth. | also suggest that you
present your Inaugural Lectures in less than two years after
possessing your possession.
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7.0  CONCLUSIONS

Not to die is to live. The challenges of underdevelopment are
oyerwhelming. Yet the path to success looks simple. Any society
that aims at breaking the jinx of the cycle of underdevelopment
cannot afford not to know what resources people need, where
they can find uses for them and how they can be transformed
from ‘neutral stuff. Geo-spatial techniques are revolutionizing
perspectives in researches by aiding simplification and
integration of spatial and non-spatial data at geographic scales
with spatial precision for visualization, and understanding of
resources relationships.

The gaps in the dichotomy of strategies and processes for
broad-based planning, management and development of
resources which cut across disciplines are being bridged. Geo-
spatial techniques are providing greater choices for data and
information gathering and access.

The demand for thematic-focused systems in geo-spatial
analysis will continue to grow in line with new frontiers in
development and need for openness in decision processes.
Researchers in multiple disciplines and professionals with
different perspectives will continue to strive for innovative ideas
for which spatial technology is known to support. Hence
sustained growth in the area of geo-spatial techniques,
especially those that are at the early stages of development and
applications presently, would remain sustained. Developing
nations will thereby have beneficial opportunities in the problem-
solving tools for facing their challenges. Meaningful
development of resources and humanity will continue to elude
those without appropriate interest in ' the multi-disciplinary
researches of using Geo-Spatial Techniques and application.

In the words of Stein (2017), spatial is now a first-class citizen
in most databases. People in Geo-spatial technology have been
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ing with, and are organizing, other researchers following
advent of modern geo-spatial technology.

It I8 & lot of work, sometimes ideal for only convicts. Bu’,( it '!s.done
hecause the only way to make it happen is ‘someone w!llmg to
o it. He must like to learn about what academic and

essional things others are up to. He must love _sharlng in
mr victories and commiserate on their failures. Fo_r if these dp
not happen, who would they share data and ideas.wuh over their
limitations. Mr. Vice Chancellor Sir, | am never frightened to be
one of the ‘someone’.

Ladies and Gentlemen, may you never fa_il 'Geography
Questions like Adam. Mr. Vice Chancellor Sir. This is the end of

my lecture.

8.0 GRATITUDE _
It Is no doubt that this component of my Lecture is the mo_st
difficult to write because | have come across so many peoplg in
my career that space and time would not afford me to mentuon.
| am really grateful and | sincerely thank everyone, | wish to be
gonvinced of being forgiven by whoever | am not able to
ncknowledge by name in person or in group.

First to acknowledge is the Almighty Allah, the most Beneficent
and the most Merciful, without whom | would not have been, or
attain this academic pedestal. | am proud of the faqtory of
‘baami’ Mr. Jimoh Alamu Soneye and ‘Maami’ Abgn.l Sarat
Soneye (of blessed memory) for manufacturing ar)d training me.
| appreciate my siblings: Mrs. Suwebat Oseni, Mrs Olab_|SI
Akinbode (USA), Mrs. Anifat Sofolahan and Mrs. Mutiat
Adekeye, Muyiwa and Bukola Sami and their families.

| particularly acknowledge my uncle and de-facto fgther, Mr.
Hameed Alamu Soneye and his family on my academic career.
To my ‘mother’ Mrs. Sifau Soneye and children, Alhaji Surakat
Soneye, my entire paternal Yusuff — Soneye and maternal
Adeosun families of Abeokuta, | say thank you for your values
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and supports. My paternal Uncle, Late Alhaji Kafaru Oluwole
Tinubu (K.O.) has always wished | am a Professor and | am
happy | have not disappointed him, the wife Alhaja Bintu Tinubu,
the Children (Messrs. Sola, Deji, Wale, Kunle and Jide Tinubu),
Dr. Jide Idris and their families. | appreciate my in-laws, Mrs.
Olufunke Lawal, Uncle Samson Akande (aka Samrose), Mrs
Oyetunde Adepelu, Uncle Segun Fabiyi, Mr. Sunday Akande
and indeed the entire Akande, Lawal and Fabiyi families.

I am grateful to all my Elders and Leaders from ‘home’ and my
teachers at St. Peters Anglican School Abakuyamo, St.
Bernadette’s Private School Abeokuta, Abeokuta Grammar
School and School of Basic Studies liebu Ode. Special
acknowledgement to the following laid the foundation for my
University pursuit: Mr. Fredrick Olawale Oridota, my ‘Abeo’
Principal of blessed memory and his Team; my Lecturers at
School of Basic Studies liebu Ode: Professors Dele Badejo,
Kofoworola Aderogba, Wakil Ishola and Joyce Omenai; and, Dr.
Fakolade (of blessed memory) who convinced me to accept

admission into Geography rather than changing to Finance or
Actuarial Science.

I 'acknowledge all my colleagues at different schools and their
families: Members of my Agsoba Club 782, Agsoba Unilag
Chapter and Agsoba Lagos Branch: SBS: TPL Tayo Awomosu,
Omokehinde Odutola, Bamidele Aluko, Adetola Owuye, Rotimi
Adetola Ahmed, and Dolapo Ogundaini; Professors Samuel
Gbadebo Odewumi (LASU), Jay-Kay Aremu (NDA), Adunbi
Ogundele (UNAD), Dr. Kola Adewuyi, Dr. Oluyemi Akande
(FECOLART), Dr. Oladayo Ibrahim, Dr. Abimbola Odumosu,
Kayode Biney, TPL Nelson Ojoade, Messrs. Niyi Alayaki,
Adebayo Ojo, Chief Tunji Rosiji, Yinka Obafemi-Moses
(Sofekun), Kareem Lawal, Nsikak Ukim, Lastman Etuk, Kehinde
Ozowuro, Adelani Adeleye, Tee-Kay Oyekan, Mrs. lyabo Ayinla,
Abiodun Ajayi, Engr. Sunkanmi Somoye, etc.

| thank Professors Kayode Oyesiku, Niyi Gbadegeshin, Sanni

Mashi Abubakar, Ayo Omotayo and other Members of the
Council of Association of Nigeria Geographers. | also
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nowledge Professor Adeniyi Osuntok_u, Mrs Maurine

Intayo and the entire LEAD Teams especially my Cohort-13
lleagues. Thank you my mentors and 'fr|ends from other
Universities: Professors Funsho Olorunfeml, Ol.use_agun Areqla,
(Jeographers Kayode Bamgbose, Dixon Ajayi, Cornelius
Akanni, and indeed all the colleagues and delegates from other
Institutions such as Universities of Ibadan, Obgfeml _Awaowo
University, University of llorin, University of Benln, University of
Port Harcourt, Federal University of Agriculture Abeokuta,
University of Abuja, Federal University of Technology Akure,
Nigeria Defence Academy, Bayero U_mver_sny Kanpz Uthman_u
dan Fodiyo University, Lagos State Unlvers!ty, Olabisi Onaba_njo
University, Tai Solarin University of Edupatlon, Moshood Abiola
University of Technology/Polytechnic, Nasarawa State
University, Yaba College of Technology, Federal College. of
Land Resources Technology, Adeyemi College of Education
and NIOMR.

| am able to sit under a shade today becagse some people
planted the tree a long time ago. M_y Unlvers[ty Lecturefs
deserve profound appreciation for infestlpg me their wquahollc
traits and respect with razor-sharp mind on teaching and
research. Emeritus Professor Adeniyi and Professor Ademola
Omojola not only discovered me during my undergraduate days
by employing me as their Research ASS|stant,. tht_ay mentored
me ceaselessly and supervised my Ph.D. with |nnumfaraplt=:
mssistance from Professor Olayinka Balogun - my ‘Third
Supervisor and Professor Babajide Alo - the (the.n) Dean Sc_hool
of Postgraduate Studies as well as Mr. A. J. Aliu anq Barrister
M. A. Alaga in the (then) School of Postgraduate Studies. Other
SPGS Deans and their Teams have also been so encouraging
especially Professors Aloy Ejiogu, Vincent Olatunji, L.O.
Chukwu and Solomon Akinboye.

Professors Nurudeen Alao infected me with Analytlc
Geography, Jonathan Ekpeyong exposed me to practlgal
Cartography and Michael Abegunde (RIP) was my erudite
Geomorphology Teacher and Supervnspr of my Bachglors
Project. Thank you for everything Emeritus Professor Ayinde
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Adalemo, Emeritus Professor Oyebande, Late Professors
Simeon Oyediran Ojo, Olukunle Adegbola, Mr. Adefolalu (RIP),
Prgfessor David Oyeleye and Professor Akintola-Arikawe. |
acknowledge my other Lecturers in the Department of
Mathematics: Professors ‘Baba’ Esan (RIP), Ray Okafor, S. O.
Ajala, Kenku and Dr. Deshmock. | thank Professors Ezekiel
Ogundowole and Sophie Oluwole, my Philosophy Lecturers.

| enjoyed the support of my colleagues in the Department
especially when | acted as the Head in 2008/2009 and
2015/2016 Academic Years. Professor lyiola Oni (my Dean),
Professor Demola Omojola (my Head of Department current),
Drs. Tunji Babatola, Idowu Balogun, Joyce Omenai, Oscar
Uluocha, Kunle Ogunkunle, Feyi Oni, Segun Adeaga, Akin
Akintuyi, Owolabi Ayeni, Godwin Ekop, Mayowa Fasona, Sakiru
Odunuga, Emmanuel Ege, Alex Uriri, Peter Elias, Vide
Adedayo, Kemi Ojekunle and Bunmi Adegun. | acknowledge the
past and present administrative staff members of the
Department of Geography: Mrs. Abegunde (former Registrar of
the University), Mrs. Aderiye, Mr. Johnson Fasunhan, Mrs
Apata, Bukola Kazeem, Taiwo Salawu, Margaret Achor, Sidikat
Adeyanju, Victoria Adebiyi, Sarah Babawale, Titilayo Olayiwola,
Samuel Udofia and Alimi Waidi as well as our GAs including
Temitope Ogunbiyi, Toyyebat Taiw. You contributed immensely
to my administrative experience and services to the community.
| pray God will reward you all accordingly.

| am happy to have produced very unique, hardworking and
mentorable Ph.D. holders: Drs. Amidu Owolabi Ayeni, Isaiah
Akoteyon, Akin Akintuyi and Adebola Daramola. | acknowledge
those at various stages of their theses completion: Messrs.
Kayode Biney, Michelle Fasona, Chukwuemeka Onyekwelu,
Inyang Mbom-Abasi Udofia, Emmanuel Wunude, Oluwakayode
Fasunhan. Adebola Aramide and Adepoju Faderin. All my
numerous former and current masters and undergraduate
students and all those that have passed through my Resource
Analysis Research Group are acknowledged. Great Akokites!

72

have received exceptional fellowship from my own at. the
iversity of Lagos Senior Staff Club where | wrote appreC|ab|e
‘portion of my Ph.D. Thesis and Papers as a resul'g of its serene
i tion and working facilities, courtesy of successive University
~ Administrations. | thank my colleagues for thgir inputs and for
folerating me at our Unilag Academics Cooperative
Multipurpose Society Ltd, Business Committee of Senate,
Academic Staff Union of Universities, my co-_researchers and
staff of the Faculties of Social Sciences, Sciences, Arts and
Environmental Sciences, the Board of School of Postgraduate
' Studies and ‘MAT’ 840’ Team. | appreciate the Federal Road
- Safety Corps Family and my brothers from.anot.her mothers:
Generals Benjamin Ipinyomi and Enitan Kutl,_Chuef Adedokun
Adekanye and Alhaji Sunmola Bakare and their families.

Professor Bruce Mitchell, Ron Bullocks and Wendy Wynia_ and
their families were influential to my training at the University of
Waterloo Canada in 1992. They gave me unrestricted access to
their libraries and facilities, and equally ensured | mixed
Waterloo academics with Shakespeare fun at Water!oo-
Kitchener with Toronto CN Towers, Niagara Falls relaxation,
Ontario Wonder Lands and that Bumpy-Jumpy. Dr. ldowu
Balogun survived that accident of 1993 that could have cut our
lives short as we drove to Sokoto regularly betwg-:-en 1990 and
1994 on our joint Nigeria - Canada Research Project.

My cross-continent researches and international collaborat.ion
have been facilitated by my former student, Dr. Imoh Antai of
Jonkoping University Sweden. Professors Pia Pglsa — our
Principal Investigator at Hanken School of Economics Helsinki
Finland, Karen Spence and Jyongi (Hanlgen thoo| of_
Economics), Ritu Narang (Lucknow Univers,lty Indla),.Wel
Fuxiang (Tianjin Normal University, People.s Repgbllc of
China), Richard Owusu (University of Vaasa, leadeLlnnaeus
University School of Business Sweden), Terje Valaaqd
(University of Stavanger, Norway) and Kate Hughes (Magquarle
University, Australia) are role models, very accommodating and
exceptionally liberal.
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The following nurtured me into  contributing my technical
expertise to services and development at various levels: The
five Unilag Consult musketeers and pioneers of ElAs in Nigeria
(Professors Kola Kusemiju, Babajide Alo, Kayode Amund, Dele
Olowokudejo and Jonathan Ekpenyong) with Professor Olusoji
llori leading us boys on assignments. | thank the following and
their Study Teams: Professors Lucian Obinnna Chukwu,
Aderopo Akinsoji on Mambila voyages, Prof. Yemisi Dayo and
Tripple E, Dr. Jude Amaefule Patrick Egekenze and Emerald,
Late Dr. N.V. Okoye and Multient, Dr. Oluyemi Akande and
Owerri Team, Engr. Alex Akintoye Akinuliola and Bright
Consults, Engr. Alex Egenti and Millennium Shipping, Asiwaju
Anthony Ojesina Ojesina, Engr. Tayo Seriki and Global, Messrs.
Niyi Arimoro and AFEL, Babatunde Osho and Global Impact,
Adeolu Adeojo and , Babsal, Kaybordsons, Sterling, the FMEnv,
DPR and other Teams from the Federal and State Ministries,
Agencies and Parastatals

While putting this lecture together | reflected again on the
miraculous trips to volatile and youth-restive communities and
sites by roads, air, low and higfworkh waters: the kidnaps at
Kula, Brass, Ogidigben, Cawthorne Channel, Soku, Aboloma,
Brass, Bille and Bonny; coming face-to-face with illegal
bunkerers unexpectedly, the treks on rugged terrains hours,
sleeping in a N20 hotel with my current Dean at Kaduna, etc.
etc. The experiences | gathered there-from taught me to be
appreciative of challenges to development and afforded me to
contribute in turning such to blessings geo-spatially.

Many thanks to all the University Management Teams that God
has used on my career. | was employed as an AL during the
Vice Chancellorship of Professor Nurudeen Alao, promoted by
Late Professor Jelili Omotola to LIl, Professor Oye-Ibidapo Obe
toLland S.L. and Late Professor Tokunbo Sofoluwe /Professor
Rahamon Bello to Associate Professor. | shall not forget my
Deans at various faculties including Professor Olayinka Balogun
who employed and promoted me in the Faculty of Environmental
Science as well as Professors M.O. Adejuyigbe, Layi Olurode,

Tunde Makanju, Omololu Soyombo and lyiola Oni of the Social
Sciences as well as their families.
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' ted Deans at the Faculty of Arts - Prpfessors Duro Oni
.hﬁgsiwa Falaiye resettled me when my offlg:e was cons.ugfed
y fire in 2009 while Professors Bayo Otitoloju, Dr. Yem|t thé
su Sanya and the entire Staff Club stood by me Iath e
National Orthopaedic Hospital when | crashed my e[bog. : athe
very much the co-residents of Baiyajjida Clqse, friends én 2
Arts Block, the University Moslem Commqnlty, thg Acapem
Staff Unit, Audit, Senate and Ceremqnles, Un!Iag 7 retss,
Information Unit, Radio, Works and Services, Mgdlcgl erllj :2
Auditoria Management and Audit on your co'ntrlbut!onsk.. ' b.i
Ayo Yusuff, Mayowa Fasona, Amlidu Oyvo[abn A_yem, A mgt
Akintuyi and Alimi Nurayn assisted in reviewing this Manuscript.

Any observer or player in the University of Lagos wou:‘c:
gcommend the dexterity and oopenness of thed cur;ie
management which have sustained unprecede_nte pe ces'
togetherness and growth in the human and materlal rlesou:/ >

a8 well as academic and services of the Umversnty.. aer iIary
rateful to the Vice Chancellor and father to all |(;\ Un n?e
rofessor Rahamon Bello and Management for consi ermtgi1 me
worthy to be promoted a full Professor. I apprecua_lte our L
Deputy Vice Chancellors — Pro(fezsor Toy;n (:?aurrt\:épe T(rrr;):] sport

n Oghojafor (whom w

z:)or:lerrs\istto;e Btce>gethegr) Jamd Profes§or _Sade Ogunsola, rt:;
Registrar, the Bursar and the Chief Librarian. | pray for : nea et
future when all the University records apd data aseent

digitalized spatially for public access and easier management.

God gave me a wonderful family from whom.l have recern\\ézc:
maximum support on my career. My dear W|fe, ‘Co(rjrrmaiﬂ i
Olubunmi Elizabeth Titilayo Soneye is a_speC|aI _Go Os g Ll
me' and a wonderful mother to my ghlldren MlssE . pe?luwa
Maryam (Istanbul Kermerbuglg_az Unlye;sr:’gl, '[:g(oegr) Prgfne%t 2
Zainab Oluwakemi (our ‘Lawyer

i hool, Lagos) and Akorede Samsonc.jeen
l(glt(:rr?lgev(:)nnal(m?cbrother ar?d BECE Graduate of In(tjerr‘istlgga!
School Lagos). Your understanding and support made ‘Daddy

what he is today.
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Appendix 1: Some Key Research and Development
Application Areas of Geo-Spatial Techniques

A1l Boundaries Demarcation and Conflicts Resolution

Issues of boundaries on land, air and maritime regions for administrative
purposes in Nigeria recently can be traced to the amalgamation of several
hitherto independent ethnic, socio-linguistic and cultural groups into a
political colony and later a federation. Boundary disputes result from
disagreement on administrative territories, boundary position and control
of borderline resources. Many communities in almost every state of the
federation have continued to experience one case of boundary disputes
or another with a neighbor for political, socio-religious or economic
reasons. Neighbouring communities with natural divides such as relief and
waterbodies are not spared while the number and degree of violence have
been increasing. Creation of states and LGAs, aimed at addressing
identified imbalances at particular points in time have always raised new
contention of boundary demarcation, adjustment and disputes. Most
administrators of LGAs especially the elected Chairmen and Councilors
do not know their areas of jurisdictions however.

Boundary lines in Nigeria must be mutually defined by stakeholders and
resolution of ensuing conflicts be so resolved explicitly with geo-spatial
technology. The areas of application include mapping, demarcation and
evaluation of frontier resources, production of established boundary limits,
zoning and pillars on boundary maps and geo-spatial databases and
utilization as burning proofs of documentation evidences and investigation
of cases of acquisition, trespass and encroachment. Cameroon used such
an evidence to win its case against Nigeria on the Bakassi Peninsular at
the International Court of Justice t. Incidental deployment of interactive
analysis of maps and remotely-sensed images in the GIS environment is
the most fundamental for these operations and for researches and
development on the aspects of jurisdiction, peace and justice.

A2 Land Ownership and Management

The laudable intention of the Nigeria Landuse Decree of 1978 to improve
land administration in Nigeria has continued to be marred by non-
availability of spatial data. Hence the current spate of land ownership
cases by land speculators ‘omo oniles’, land grabbers (‘ajagungbales’)
and other land possession crimes which usually lead to unwarranted
wastages and sometimes untimely deaths of disputing parties. Data for
good landuse and ownership evaluation and monitoring must be timely,
easily retrievable and cost-effective in spatial formats. Geo-spatial
techniques will support the major objective of carrying out landcover and
landuse mapping and analysis with a view to reducing uncertainties about
the land which is the major natural resources in developing countries.
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A3 Agriculture and Food Security

Based on the data that are collected on crop performance, agriculturists
are interested in the aspects of physico-chemical characteristics of soils,
their capability and suitability for maximum production. Hydro-
meteorological services for weather and climate are required for better
understanding of climatic elements (mainly rainfall and temperature) as
well as the potentials of hydrology and water resources for irrigation, soil
retention and erosion. With these, prediction plans and early warning
forecasts can be made of land suitability and capability, the types of crops
to grow and the specific inputs required for target yields.

Spatial analysis of transport network and connectivity will enhance plans
for accessing the fields for administration of inputs and transporting the
produce to storage sites, processing plants and markets. Other areas of
agricultural application are mapping the locational distribution of farms and
farmers target assistance, growing regions and field acreages, soll
surveys, government extension services, water resources and irrigation
potentials. Others include crop and livestock surveys for area extent, plant
vigour and drought, pests and diseases, and control of weeds, diseases
and pests. Decision makers need to know where.

Ad Settlement and Housing

As one of the basic essentials of man, settlements and housing landuses
and ownership are in constant changes all over the globe. The data
required for taking appropriate decisions have always been elusive
especially in developing nations in view of the conventional techniques of
collecting such. Depending on the resolution, aerial imageries have
enhanced the data access on settlements such as the precise sites, nature
of terrain and landscape, sizes and changes over time, number of

buildings, available amenities and effectiveness of urban and regional
plans.

Image texture, alignment of roads and footpaths and interspersing both
vegetation and agricultural landuses are some of the surrogates to map
rural settlements on while geometrical shapes and layout of buildings,
nature of roads and reflectance characteristics of roofs, parks and
ornamental trees directly reveal a lot of spatial information on houses in
both rural and urban areas. With spatial analysis, it is easier to determine
attributes such as settlements and housing densities as well as nearest
neighbors and hierarchies.

Geo-spatial technology is useful for creating seamless property databases
for documentation of numerous cadastre attributes including ownership,
tenancy, available amenities, status of tenements and other charges in
addition to the revision and evaluation of observed or reported
modification legally and otherwise. It supports visualization and further
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i attributes and pictures of the properties, facilitigs ar_1d
Wr\lz:;sfoorfnter::issary technical, IF:egaI and ingtitutional decisions. With this,
Il has become easier to develop and revise landuse plans, plan ar_\d
Implement revenue generation, query and extract ap'proval and cqnformltg
of ownership and functions as well as expose mutation of regulations and
approvals. In this wise Building Information System (BIS), has emerget
#8 a new branch of Geo-spatial technolog_y for assets management,
renewability and ‘future city’ projects, mfrastrupture er)gl'neerlngc,]
slructural, architectural and energy desigr_1s, cpnstructlon of buildings an
Interiors, emergency responses and building life cycle.

Transport [

G:ers are criticZI of the transportation netwqr.k and_ connectivity for
panoramic views of streets, real-time traffic conditions, distances between
locations, route planning and travel times by trekking, bicycle, car arr:d
public transport. The most significant routgs are py roads and footpatths
and are of linear typology in the geo-spatial envrro_nment. They are et
pasiest to discern on maps and remotely-sensed images and the _pes
surrogates for identify other features espeqally §ettlements and qmenltiqsi
They are about the most evaluated using different models in spatial
analytical technique.

atial techniques are used to provide interactive web maps and
so.r?;ls?mageﬁes wcllich are now deployed on phoqes and computgr by
many countries and languages as solution to trgvelllng _problems of tlmgs
and distances in many-to-many scenarios, routing services, time-specific
Isochrones of complex township traffic as well as mpvement of heavy duty
vehicles and hazardous materials. lnfo'rmatlon guqh as 'ro_ad
characteristics and controls of distance matrix, s_peed I!mlts, restrlc_tlve
uses of roads and bridges, weight limits and turning radlus' are spatlal!y
referenced and built into the transport systemg to access in panoramic
(360°), horizontal/vertical, rotational and three-dimensional views of static
and motion information and pictures.

ial techniques support safe water transport through bathymetll'y
?uarszzzfl Environrzental Iﬁ\%acts Assessments and numerous strategic
studies for water transport development plans. Establ!shed hazard§ aqd
risk spots such as wrecks spots which charactepze many ngen.e(li
waterways currently, shallow areas in need of dredging and hlgh turbi
zones are part of the spatial databases on water transport. Risk zg:lpe
maps for surging seas allow for establishing areas of fqture vulnera'b.l ity
to submergence, flooding and erosion from sea level rise and maritime
activities. They provide good selection o_f de_lta layers to choose from by
users. They generate estimates and projections for co_astal area extents
and visualization of models in digital elevation perspectives.
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Most of the transport applications are operational on Google, Google
Chronfé, Mozilla, Firefox, Internet Explorer, Apple Iphone, Android, Safari,
Blackberry and Research-In-Motion (RIM) browsers. Other essential
location attractions of geo-spatial technology on road transport databases
for displays and search are basic commuter amenities and services such
as feature names and house numbers, packing spaces and transit stops,
parks and hotels, cinemas and theatres, restaurants and bars. Some
navigational packages support customized visualization in aerial and
oblique angles. They are also deployable on mobile application such as
iOS, Android and Windows phones.

A6 Utilities

Utilities around settlements areas include schools, recreational centers,
markets, water and telecommunication facilities. Specific areas of
application include planning, inventory and monitoring of utilities locations
and attributes such as ownership, age, usage and performance
functionalities, site conditions and encroachment, facility compliance and
safety code for routine management, schedules for maintenance and
upgrades, emergency response and environmental assessment.

A7 Tourism and Recreation

Geo-spatial technology is useful in tourism, recreation and hospitality
business in terms of systematic inventory of tourism resources,
ascertaining suitability of sites and sights, simulating and modeling spatial
outcomes of facilities, establishing areas of recreational conflicts of intent
and uses, monitoring specific indicators and level of patronage, projecting
revenues and other economic and social benefits, query and visualization
of database for decision supports. It is ideal for compiling and producing
maps and other spatial information for tourists in digital and analogue
maps and videos which are usually web-based; provide selective
information for route planning, accommodation, natural and cultural events
of special attractions. The beneficiaries are for both the tourists, the

~ owners and managers of the tourist facilities and quality control enforcers.

A8 Climate and Climate Change

Although, climate change is now a responsibility of all, nevertheless,
availability of long-term and high-quality climate records remain
insufficient in many parts of the developing world. Meteorological agencies
are responsible for the management of climate data for climate change
analysis, impacts and mitigation decisions by respective stakeholders.
However, the data quality is hampered by gaps in recordings, obsolete
equipment and some general issues of attitude and behavior towards
scientific and technological researches in many parts of the world.
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Generation and analysis of meteorological and climatic data as well as

‘ Improvement of the data using rigorous gap-filling and spatial time-series

analyses remain in the realms of geography and geo.-spatia'l techn_o!qu.
Drivers of climate change such as urbanization, industrial activities,
deforestation, etc. are generated from remotely-sen_sed data to
understand and predict models of the future outlook of climate and the
Impacts on the environment.

Awareness for climate change has increased more steadily que tg free
access to plethora of online spatial data and maps. Interactlve'chmate
change maps are accessible to convey contributions of pollutlo_n gnd
greenhouse gases (GHG) data based on consump}non, emission,
assumption and historical rates by countries anq regions tc_J pllmate
change. Map users can now analyze the map for rigorous stgtlsncs a_nd
have the ability to customize generated maps by varying layer information
such as year of data, carbon emission values, canopy cover and other
data layers. The maps can be viewed at different re§olut|ons and scales
for specific areas of jurisdiction. They can be pIottgd in graphs and charts
and can be customized and downloaded freely using varied tools.

A9 Air Quality ) ol
Arising from climate and climate change is data collection, monltor!ng and
prediction of air quality and pollution levels which are equa_lly the business of
metrological stations globally. Geo-spatial techniques provide fre_e a_nd open
source data on climatic elements, greenhouse gas (GHG) emissions and
carbon emissions for some parts of the globe. Sate_llite sensors have been
able to pick reflectances of concentrations of particulate matters of up to
PM:zs across some parts of the globe. The image-maps generated frgm
these are used to determine averages of the particles fqr respectlve
locations around pollutant sources such as power plants. It is feasible t'o
visualize the results for locations comparatively in the global field and in
time-lapse videos with zoom and pan capabilitit_as. These can be further
subjected to advanced programming interfaces in JavaScript and pythpn
for various objectives. Researchers extrapolate factors that determine
climate change and their seasonality.

A10 Health and Healthcare Services :

The challenge of matching supply with demand of health services has
always been an issue for the profession. Amongst others, cases abm_md
on the types of hospital and facilities to provide, frequency of n_1ed|cal
supplies and number of health personnel to'deploy to'corpmunlty and
other geographical regions based on the specific pppulat:on in care need
at normal and on emergency periods. These are issues of what, where
and when.
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The most common areas of geo-spatial techniques in medical geography
include:inventory and mapping of existing health projects, resources and
status, priority public health problems, populations at risk over time and
space. Public health, disease transmission surveillance and progression
assessments as well as environmental health and sanitation
characteristics are all geographic and better understood through spatial
techniques. This also applies to finding optimal locations for new ones and
determining how many more to establish.

Market research of catchment area analysis of distances to residences are
achievable through geometric algorithm of thiessen polygons while the
analysis of potential demand for services are determined with interpolation
of demographic data with that of facilities. Further, epidemiology studies
for diseases risks and behaviours, history and distribution of diseases
endemicity and factors, capacity for bed surge occupancies of in-patients,
fluctuations of outpatients, effectiveness of preventive control measures
and diagnostics/drug administration are better understood with geo-spatial
technology. As such management of electronic medical records with
spatial entities have become popular a health decision support system.

They are being implemented using mobile GIS for health control and
management.

A11 Hydrology and Water Resources Management

Hydrological stations are established to characterize flows and discharges
which are required for making decisions on the entire components of a
typical hydrological cycle. Amongst others, the data collected are meant
for understanding, design and/or management of watersheds, aquifers,
reservoirs, water supply schemes, runoffs and characteristics, drainage
channels, sediment loads and movement, floods and other maritime
hazards, marine transport, navigation aids and irrigation programmes.

Hydrological studies have developed from traditional field measurements
and calibration to the use of digital techniques of sensing radiation and
energy reflectance from waterbodies to determine the parameters directly
or using surrogates. Modern day hydrology uses geo-spatial techniques
to experiment for wave characteristics, marine and floodplain ecology,
aquaculture and bathymetry. These and other basic characteristics such
as temperature, relief, bottom sediments, turbidity and pollution levels are
being modelled and produced in maps in numerous computer-based
packages for researches and management decisions.

A12 Crime and Policing

Profiles of safety and crime importance are spatial in nature and for which
geo-spatial techniques are designed to address. They include
characteristics of the living environment, population and peoples’ attitudes
and behaviour, demographic attributes of occupation, literacy and income,
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unities and access to social amenities and sophistication of
lihood. Geo-spatial technology is ideal for creating_ datapases on t.he
human-based geographical profiles and linking thqrp with crimes statlstlps
such as the types, numbers, seasonality and resilience (e.g. community
policing) by communities.

nology is significant for evaluating vulnerability threq(s of regions,
mtne'nﬁ:ingos?t)rlategi% positions, jurisdictions and functionalities of crime
fighting institutions and operational facilities, access by crack teams' to
orime spots, track offenders and post-attack appraisal fqr 'further acglon
f formulation and implementation. These account for why _|t is a paradigm
shift towards effective policing through training anq retraining of personnel
a8 well as funding in related science and information technology.

A13 Security and Modern Warfare 80 :
Breakthroughs in military navigation and commumcatlons have_ improved
tremendously since the launch of a first reconnaissance satelhtes. by the
LUSA and Russia at the close of the 1950s. Civil and military satellites are
now designed to carry payloads which generate I_arge volume of data that
are automated with relevant collateral information from maps, ground
~ reconnaissance, internet sites and administrative records using geo-
spatial techniques for tactical decisions duripg war and peace alike. War
missions require good judgments of the terrain. They t)ave bee_q eqhanced
by ground-breaking geo-spatial technology for tactical positioning and
repositioning of camps, routes, bridges and covers for batt}eﬁelds
maneuvering of troops and circumvent obstacles, supplles of equnpfpgnt,
ammunitions and other amenities to personnel, evalua}mg th'e capabilities,
positions and routes of enemies as well as for tactical withdrawal and
evacuation.

Information in military databases are employed to appraise advapces of
operations, monitorrgost-operations/ post-attacks for reponstructnon and
map historical battlefields for mines and enemy traps. Smghal (2004) hgs
opined that the future in battlefield scenarios is vastly dlﬁe(ent from its
{raditional version as technological superiority, weapon effecglyeness_ and
force mixes for rapid response and precision strike' in the military will be
more important than conventional numerical supenou:lty. Eme_rgent fu!ler
wontrol of the spatial data with high resolution space imaging is 'teachlng
the world to expect the skies to be more and more open and with better
and better technology to penetrate attempts at avoidance of war and use
of camouflage and other deception.

A4 The Environment f

(Geo-spatial techniques afford users the abl!lty tq have access to
snvironmental data from different sources and in varied models thereby
encouraging systematic approaches and reducing overall costs and
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institutional overlaps in information collection and management. It
enh@nces comparability and compatibility of diverse data sets and
encourages spatial analysis in environmental studies which would have
otherwise been easily ignored due to quantification phobia and cost. Until
recently, the use in environmental studies has been reserved for
evaluating very large and geographically expansive projects such as
hydroelectric power and large-scale urban development where high
values of lands justify the expenditures on elaborate data from mapping
and remotely-sensed satellite data..

On impacts assessments of programmes, the technology supports
mapping and description of baseline characteristics of natural resources
at different levels of magnitude, resolution, aggregation and evaluation of
environmental stress. Because it is useful for integrating diverse
information, it is employed for assessment of the actual response of the
environment to stresses and evaluation of the probability and magnitude
of risks consequent upon new exposure to the proposed project activities
feasible alternatives. The data provided are useful for monitoring and
evaluation of the ever dynamic components of the environment and view
of scenarios in map models thereby presenting decision makers with
better information for feasible options. Assessment reports, maps and
statistical summaries are created with ease for technical analysis and
public briefings thereby increasing transparency and broadened scope of
public participation in project implementation. Some packages generate
maps for visual comparison of bio-capacity to ecological footprint which
are sound basis for deciding project impacts and management

A15 Forestry and Ecosystem Services

The broad scale of ecosystems services from mangroves, forests and
grasslands range from provisions of food and shelter to supply of fresh water
and fuel, vis-a-vis the cultural benefits of recreation, aesthetic, inspiration and
education. The parameters for effective management which are geo-based
and are supported by geo-spatial techniques include forestry cover inventory
as well as evaluation and monitoring changes in species, taxonomies,
families and diversities. Geo-spatial techniques are good for monitoring
deforestation, climate change impacts, afforestation programmes, stock /
yield assessment and carbon evaluation. In the area of forestry resources
management are the design and monitoring of plots, operators’
compliance to regulation as well as the businesses of production,
marketing and supply/value chains.

Geo-spatial techniques are also useful for vulnerability assessment and
management of ecosystem hazards, ecosystem damages resulting from
impacts of bush fire, pests infestation and natural resources exploration
including solid minerals, oil and gas. Palaeobotanists now study chemical
composition of gasses extracted from ice and wetland cores to construct
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models on climates of the past. Itis in these perspectives that the products
of geo-spatial techniques are in mapboxes and OpenStreetMaps_ for
understanding ecosystems destruction and effects_ on _mammgls, b|rf:ls,
and amphibians as well as other habitats, survival m|gra.t|on and in-motion
displays. These allow extrapolation of such factors of‘clumate change and
their seasonality to understand erratic weather behaviours.

A16 Disasters/Hazards Risks and Humanitarian Serviges Phut
Even though cases of large-scale natural disasters are few in Nigeria,
volcanic disasters such as earthquakes, volcanoes and Iandslldgs are
few in Nigeria, cases of technological and human-induced categories are
persistent ranging from accidents of all known_m_odes of transportatuo_n,
explosion of oil and gas exploration facilities, buildings collapse, industrial
accidents, fire outbreaks, ethno-religious and communal clashes.
Incidences of some natural extreme events such as ﬂood§, erosion,
submergence, disease outbreaks and tremors are also increasing.

Disasters are triggered spatially and often associat_ed \{vith qevelopmgnt. The
key aspects of geo-spatial techniques application in .pre-dlsast.ers
preparedness and management are modelling and forgcastmg poter_mals
for, mapping level of risks and exposure of |ocat|on§'and regions,
evaluating boundaries of risks and degree of vulne_rabnllty as weII_ as
establishing areas and population groups .at' risks for reqwgte
management decisions. Spatial-based apphcatlp_ns are becoming
fundamental in plotting and predicting weather conditions and hazards of
floods, droughts, hurricanes, and unusually high or low temperatures.

During disasters, the techniques are used for exe_cuting humanitarian
services and logistics, establishing emergency points and response
facilities, determining areas for evacuation, defining the routes of.acgess
and communicating disaster information within and between organn;atuons
and the general public on internet, extranet and intranet. For post-disaster
periods, geo-spatial technology assists in are as_se_ssment qf causes a_nd
damages at respective locations, and for designing and lmp!ementlng
resettlement and recovery programmes. The techniques are in use for
estimating magnitude and severity of impacts and valuation of du_saster
elements for the insurance industry because they are predominantly
spatial-dependent.

A17 Population Census ]

Mr. Vice Chancellor Sir. Nigeria has never achieved rgllable and
acceptable population figures for its administrative units ofﬁc1a|l¥ due to
insufficient attention to geo-spatial techniques for the plz_annlng and
implementation of censuses activities at desirable disaggregatlpn levels of
households and enumeration / supervisory areas and community. Yet, thg
appropriateness for the country have been demonstrated by Adeniyi
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(1987) for FESTAC Town, Olorunfemi (1984, 2007) for llorin, Eze (2009)
for Enugu and Ukor, Okeke, Alaga and Rakiat (2016) for lle Ife. Aiyedun
and Olusaga (2012) experimented the techniques for dog census in llorin
and Ohojeghuo (2015) for primate wildlife population in Calabar.

The specific areas of suitability identified for census activities include
demarcation of enumeration and supervisory areas, field components of
logistics planning and assigment of tasks, and the actual field enumeration
and trail supervision for completeness monitoring. The supports for post-
enumeration activities are records processing including collation,
geocoding and networking of field records, geo-statistical analysis,
visualization in varied cartographic formats and dissemination of results.
Itis used for creating databases on address matching and geo-refencing,
web deployment, records maintenance, storage and revision of population
records. Both census and off-census exercises of vital statistics
registration are spatial and the challenges of accuracy, credibility,
completeness and integrity can hardly be resolved with openness outside
the geo-spatial technology domain.

A18 Election and Electoral Matters

Geo-spatial techniques is applied to a multitude of spatial management
activities which are required for election planning, logistics, registration,
results and processes. The technology is a key tool for redistricting which
is the delimitation of boundaries and redistribution of electoral units. It is
ideal for optimal location of sites electoral materials and results collation,
determining the number, locating and geo-coding registration/polling units
objectively based on the number of voters to be assigned, determining
accessibility by voters to polling station, correcting errors in demarcation
and production of geo-coded and geo-referenced stations digitally for
election logistics and management. It is utilized for planning logistics and
monitoring effectiveness of political mobilization and information,
distribution of voting materials, personnel and security apparatus for
electorate registration as well as for returning results of voting.

Geo-spatial technology aid politicians in their database management
system for monitoring registration, election performances in terms of
voting numbers and patterns as well as effectiveness of party activities.
One of the post-election uses was to create electoral atlas that includes
demographic analyses of elections results. Web-enabled spatial data are
utilized for analysis and disseminations of results, predictions regarding
the likely political impacts of electoral decisions, performances by parties
and candidates, areas with impediments and the factors. Satellite systems
mounted on vehicles and at collation centers to record and transmit video
information of all events during election periods are for identifying culprits
of election malpractices.
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Appendix 2: Names of the Departments of Geograph_y and
their Domiciles in some renowned Universities

University

Name of Department

Domiciliation

University of New
England

Dept. of Geography &
Environmental Science

School of Geography

School of Resource

Carleton University

Dept. of Geography

® |Australian National |Dept. of Geography & Management &
E University Human Ecology Environmental Science
2]
3 . ) Dept. of Geography & Ity of Arts
<C [ Monash University Envitonismantal Science Faculty o
University of Dept. of Geography_& Faculty of Science
Tasmania Environmental Studies
: ; Dept. of Geography, Enciiti of Natorel sd
. : y of Natural an
gg\t,:rrizny . Geolinformatics & Agricultural Sciences
Meteorology . -
i i th School of Environmental
_S x;:':zgrs“y or s Dept. of Geography Sciences
E University of the Dept. of Geography & Faculty of Arts
£ |Western Cape Environmental Magt.
3 : . School of Geography,
Qi svorsity of the Dept. of Geography Archaeology and .
Witwatersrand Environmental Studies
- - 3
Walter Sisulu Schpol of Science, an
University Dapt. of Geography Engineering
E |University of St. Dept. of Geography & School of Qeography
'§, Andrews Geosciences and Geosciences
£ | University of Dept. of Geography & Sehiool of BeosHencEs
§ Aberdeen Environment :
£ | University of Dept. of Geographical & Faculty of Physical
S | Glasgow Earth Sciences Sciences
i i f Arts and
University of Débt. of Gaooradh Faculty o
« | Toronto Pk arapiy Sciences
® [Wilfred Laurier Degt. of Geography_& Faculty of Arts
@ University Environmental Studies
o Faculty of

Environmental Studies

USA

University of
Wyoming

Dept. of Geography &
Recreation

College of Arts and
Sciences

San Francisco
State University

Dept. of Geography &
Human Environmental
Studies

College of Behavioral
Science

University of Texas
(Austin)

Dept. of Geography & the
Environment

College of Liberal Arts

Western Kentucky

Dept. of Geography &

College of Science and

University Geology Engineering
Northern Arizona | Dept. of Geography & Facult_y of Geograpr_\y,
University Public Planning Planning & Recreation
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University Name of Department Domiciliation
Eastern Michigan [Dept. of Geography & Faculty of Geology and
FUniversity Geology Earth Sciences
University of Dept. of Geography & School of Arts and
Louisville Geosciences Sciences
John Hopkins Dept. of Geography & . ;
University Environmental Engineerin Bchontiof Engismiog
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