RED—L TS e —— sl

IR AT

- S S

g g

--‘,,A,_-,,j,“““». SRy
Erw 114,
‘“*n.

“ g e
'M...
el
P
L




Proceedings of
SCHOOL OF ENVIRONMENTAL
TECHNOLOGY
INTERNATIONAL CONFERENCE 2024
(SETIC 2024)

o9ond _ 24t October, 2024

Federal University of Technology, Minna,
Niger State, Nigeria

EDITORS IN CHIEF

- R Naunbode



O
BN oF Enving
: nWingvumental Yech
tal Techookogy international Conference 2024 (SENIQ 204), O
024 (8 ¢ 2024), October, 2024

ISBN 978-978-54580-8-4

Proceedings
gs of the 5th School of Environmental Technology International
Conference (SETIC 2024)

Published by
School of Environmental Technology,
Federal University of Technology Minna.
PMB 65, Minna, Niger State Nigeria.

© School of Environmental Technology,
Federal University of Technology Minna 2024

ISBN 978-978-54580-8-4

s B
BRI

L7

or properte
method, PR

3y pint
L

any damage 1o persons

her for any injury and/or
r from any use of operation of any

L]

No responsibility is assumed by the Publis
matter of products liability negligence of otherwise, 0
instruction, or idea contained in the material herein.

vironmental Technology. Federal University of Technology © Minna, Nigena

Copyright © 2024 by School of En
All rights reserved.

»
-

isher prior to &0)
-

iv

9]

tained from the publ
r by any

¥ it
SERS, Eie»-d\.-

d be ob

sion in any form ©

t and permission shoul
r transmiss

ted by Copyrigh
torage in a retrieval system, ©

rding, or likewise.

This publication is protec

prohibited reproduction, §
mechanical, photocopying, reco




2
o

>

) 4F

%3
o
s 4
¥ o8

1

-,
at
s

~
»

v

”
-

Bzl o

~
ot
A
1
”~s b il
. /f:'/" 4

g

3

-
¢
-
- %

=

(=
//"4
HED -

by

3t 3210 34 1

W
»
1
o
o
-

rd
-

e
-
-

‘(Q

‘)

“

o
7

Py
i
-
=

o
<
¥
7~
-

»

.
D

/
vy
LA

i
TP
=

s A

Sy

. L W
f. YN
- -

-
. -

£
K AN
" //.4 2y
&
s At
L
- J

’

A
Aty aas

s

e
Vs

¥ ol

trids
fl

'

»

o~
=

e it

PREFACE

¢ Wrd W5

Agy MAmt atiep it G rani by YIRS 1, JTh, A gk g sk

crganized by

—

o
c
=
2
-
o
2
@)
C
£

1
>
O
5
¥

Sohool of Errviromern g Toctuss

The School of
fec

-
-

i

(38383538
- v ¥

— -
-

,/' -
- - -

| -

R

-
-
-

o
“
LD~

5
TR0

el
eI
g
~ T

Al

|

it

-

'
]
H

ot
-

e

¥

=Y
<]

-

-
—
-~ -~
——

{

.
= §
-t - -

)
-

o~ e e -~
L =
it VoL

.
(N a4
| ¥
g (1}
H -
W i
~..,. i
} \
b i
Al =
(8] tJ
- 1
1] _..r"
H ()
i ot
:w :rm
in
4 1)
o4y
i) Rl
. o ]
m i
) (&)
Al 0
o e
) (14
) .
I N
o ~ i
() g
i - o
1)) " o
) t
o .
® -
R (
e \
a
g :
o =
0 [
o m
Nla -
tn
.mk ﬂ—sw
b an
) . M
el C
%88
e -
A vw
a. i
)
() )
[ Yy ¥ i
)
A .
LW T.i

-
-

iivwu ba s

) ”. [}
:“ -+
)
ay 0n
= om
i) .l:
|
0
[}
] “ '
i {#
b i
5 p
T
"
W
e .\*
("
", -
S
:.. {
W
.ﬁ 13
d oy
tr (
i 1
Wb
i)
& W ‘0
0
(.
m
(7}] ’
W v
) 1
u &
we 8
Q)
) )

-

Ly Py >

n Y ..

s B U

e . ] "

B
i ‘x

" (
ALY
) ’
) =
i L
NS
R/
§l * )
2 i
T

-
C—
-
-
i~
-

0t 5y
PR h L
ta b .

- .
—
B

-
—

-
e

Si

—

- g%
R

Lt

——
e

‘

"

-~
—

—— -~

|-
T e

——

o —

¥ v

O

——

-~

-
L =

b g

—~
—

¢



¥ g-::‘-r:;}:f:f ; P S
= Erraaondl Conference 2024 ISETIC 2U28), October 2024

____ ACKNOWLEDGEMENT

w < N QTS e
LI wuvriooTS O D:i‘ﬁvéuzd :’T - —~ e~ <
of the Schosl of Enviren = :.“ 't upon the foundation 12id by the previous editions
Ui o d AU - “"'V—-u:’:—:::g _;;'\nn T~ 3 -~
S e ety s s Technology International Conference held in 2016,
20108, 402U, 2Nd Z2UZZ2. We owas a great d=z] 3o ins \ 2
ommitment of many. part ‘e 2 greal cezl 1o the unwavenng support and
i BAREILDRE =iil Ui SRk W . afucCiiisrny b et~ T~ AT
= e T P arty the Vice-Chancellor of the Federal University of
EE:"»’:V ogy., Wiinna. andg e Daz2n of tha chnnt
‘ i iy g = Dezn of the School of Environmental Technology,
_— ,\,_.-A e =20 : 3 A:S "\_ N2 =
an 12SiCT L e (. A.. Dr Aizyi O. G., Dr Moveh S., Dr Kayode |. Adenuga and
other esteemed colleagues whose efforis has bese
2 ose efforts has beeni instrumentzl to this success.
B e mv prnvileage. on behalf of the ferencse izl i
[ is my privilege. on behalf of the Conference Organizing Commitiee (COC), 1o
- : e~ -~ 1 - Al Smms A i~ .
exiend 2 big thank you {o zll that atiended the 5th Biennial SETIC, held bebtween
e e A FA DA 2024 W= 2re arateful |
October 22nd to 24th, 2024 Ve are gratefulforihe opportunity to witness this grand
eyent. now &NNanced Dy e hybrid format, accommodating both physical and virtual
cariicipation—an innovation tom from

n from the challenges of the global pandemic.

t=rence had serves as an international platform where scholars,

) _ and practitioners in the built environment and allied fields converge
lg iackle critical issuss around ihe theme "Global Economic Revolution and the
10 IaUAIT & 1 OIS g
Resilience of the Built Environment in an Emerging World." The conference offered

share best practices, theories, and concepts, fostering meaningfu
discussions that can shape future res—:;arch and industry practices.

o
=
O
0
O
O
2
o
2
L
O

We were honored to have our distinguished keynote and guest sp?akéa;zw
Prof. Kamuzhanje Josepn. perch Inc. Develo opment Consultancy

Zimbabwe.

Pf@s- ldr. Sani Usman Kunya, AC
University, Bauchi State, ligeria.
Prof. Arc. Rajendra Kumah, Director of the

Lovely Professional University, New Dein elni, India. -~ riversiy ©
Prof. Arc. Efcz(pkaﬂ Ola-Adisa, De parzm-—m of Arch \

ting Vice Chancellor, Abubakar Tafawa Bal

School of Architecture and D¢

~do~atinn (T



sChOOI of Environm T
ental echno ogy Intern
! | ational Conference 2024 (SEI 4 r
1C 202 ), October, 2024
’

Additionally, we exte

the Round Table l_’;_;iliu(; a;‘blpreciation to the esteemed panelists that partici
Food Security (The Role gf ROFe ,Of the Built Environment in F’romo'(ir;a ‘SC“LDB'(?"J
Assoc. Prof. Dr. Habiba Atta (‘\?Ulld.lng Integrated Agriculture [BIA]) in ;?ﬁr;(:inuf
T, Dr. Nurzuliza B. Jamirsah (ll\%]e;'la),.Assoc. Prof. Dr. Samuel Moveh (Lajtv?a) aLAOr
riable: moderatsr, Asst Prof saySla), Arc_h. Abdulmalik Aminu (N'\géria) an'd ou;'
- novative architectural and ur-banal;ubg Aminu Dodo. The session with them on
as it addresses oty th:s;a&sg}o;:::gg;f:;food security was insightful

the twelve subthemes of the conference, SETIC

With over 150 papers covering
ssions and poster

2024 Was.engaging. a-nd enriching experience. Through parallel se
presentations, participants had the chance to delve into key issues surrounding

Global. Economic Revolution and the Resilience of the Built Environment in an
Emerging World. All attendees were believed to have made use of most of the
discussions, collaborations, and networking opportunities available to them.

an of the School of

ee (COC), and the
bers,

y sincere gratitude to the De

ference Organizing Committ
0 our reviewers and committee merm

rk in making this event possiple.

ould like to express m
hnology, the Con
eir trust and support. T
dedication and hard wo

In closing, | W
Environmental Tec
entire School for th

thank you for your
ence as SETIC 2024 lives on in

Wishing everyone the best and memorable experi

our heart.

Thank you, and God bless you all.

e E. B.

Organizing committee

Assoc. Prof. Ogunbod
Chairman, Conference

SETIC 2024



ol of Environme
ntal Te
chnology International Conference 2024 (SETIC 202
: 4), October, 2024

Copyright. Schog?fpg\RlGHT SIFATIERUSHIN
TIC) 2024. The COpyrightVflronmenta‘ Technology International Conference
~eedings remains with the O"t all papers published in the SETIC Conference
< as published in the SaEuThors. Authors may reproduce and distribute their
~ational use without writte IC _Cc?nference Proceedings for personal and
ce. Any reproduction or din tp-irrn.'ss'on' provided proper citation is made to this
.t or in full, is prohibit = ution by persons other than the authors whether
) ibited without prior written consent from the authcsrs or the

IC Conference organizers.

= every eff

- ma?(/es sgt;jasr::;r;?;d? Iﬁ ensure compliance with copyright regulations

| at the materials contained within the 1
: ' papers do not

ge on the intellectual property rights of any individual or entity globally. We

er support nor condone copyright violations or intellectual property

gements by authors. If you believe that your copyrights have been violated

o contact the conference secretariat at setic@futminna.edu.ng.

C assumes No liability for any copyright infringements or misuse of materials

shed in the conference proceedings. The responsibility for adherence 10
ples of academic integrity and intellectual property compliance rests solely with

Jthors, who have developed their papers in line with the established principles

1demic freedom and ethical research.

opyright matters or requests for permission to use
ference Proceedings, please direct correspondence

ny inquiries regarding C
il at setic@futminna.edu.ng.

rials from the SETIC Con
, SETIC Conference Secretariat via ema



Schoolof I
vironmental Technalngy internation 2! Corfarames 20
. - 1L E T e o ’
. 024§ C /I, Ochober, 3506

EER DECLARATION
REVIEW AND SCIENTIFIC PUBLISHING POLICY STATEMENT

TO WHOM IT MAY CONCERN.

This is to confirm that all papers included in the SETIC 2024 Cord
Proceedings have undergone a naorc.zs'w;;j::‘ "*‘a'\uj‘i:“ :_-::—: “":‘“‘i:i* :‘E
an initial abstract review, followed by a blind '=-;N=“: ':‘:j: ““-“:“"ﬁ:‘\ if’:i
independent referees. The reviewers' fsed’::a:?\'..'?:; - :):“:: ::‘i:‘:';i‘ ”“
authors for revisions, after which the revissd CE:;f‘::'.-‘:‘; thomugh enclied s
the Scientific Committee to ensure they mest il:e‘"*:*;:: ;“;::“:‘: o :\i‘:““:

quality.

In accordance with the policy of the School of Emvimenmean= TeTmmacs
International Conference (SETIC), only pap : : .
comprehensive review process and mut he r—e-:_u? 3

are accepted for publication in the conference procsadings. 1n2 Tna a3
publication is based on the recommendations of 220 T2 Ravewss and O
Scientific Committee.

Selected papers from the conference procssdings Wil also be consdersS Tw
publication in reputable academic journals.

Assoc. Prof. Ogunbode E. B.

Chairman, Conference Organizing Committee
SETIC 2024

Federal University of Technology, Minna, Nigena



Behon! of Enviroremental Tectmringy tetmenptmmsi 7oty I

¥
A

e ®

iy ol
NMENIAL

ENVIRONMECN

TECHNOLOGY SCIE
JOURNAL (ETSJ)
B o - N3

-  wwR
&Y P A
A - = 12 : 3
b | - e 3 .

~»

NCES

. ~ » N ™
S Wy ~Mea
3 ~ - N
e R L
TRANa, W L et
§38<
e T

SedT iSRS

fi

-~ -
-

AL
THISK AR et Y WiV
LRAT &

e ew mWF A




i " "Hitm
Be gl e Fovslenainyg il Tasd bipye Vert “”””“ resl 0,4
UL Jiney "/ 2 . :

CONTENTS

SECTION 1: KEYNOTES

ljow;:rdn a Built Environmment that we sl ' Lt
Prof. Kamuzhanje Joseaph

,Global sconomic revalution 4 the resilisnos of the Lol e onmnent
In-an emerging world
Prof, Sani Usman Kuny:

Adaptive Architecture: Building Hesilienos in the bace oA Eoonomic
Transformation
Prof. Dr Erekpitan Ol4-/disa

Tailoring Child Developrment 1o Sustainable Built Environment
Prof, Dr William Mosier

SECTION 2: CONFERENCE PAPERS

Analysis of Compressive Strength and Deformation behavion in (Jusy
Concrete Slabs using Ultra Sonic Pulse Velocity and Geodetic fanalysis
Odumosu 0. Joseph, Nnam C. Victor, Nwodo O, Geotfrey, Oyerdla O,
Mohammed B., Raph |.

Geospatial Mapping of Signal Strength of Telecommunication (1Aast) in Some
part of Minna Metropolis Chanchaga Local Government, Minna MHiger State,

Abdulmalik M. Olaniyi, Muhammed O. Jamiu, Mahmud Baba, Zitts Hanpon

Contribution of Donor Assisted Programmes to the Spatial Transformation

of Rural Communities in Niger and Anambra States, Nigeria
Michael K. Balasom, Jaiye J. Dukiya, Olzdipo J. Ajayi, Fabian 1A, Dama

Assessment of passive security and access control strategies in design of

Courthouses in Abeokuta, Ogun State
Bankole T. Elijah, Alonge D. Olubunmi

17/

11751

ysal

Al

Exploration of Vernacular Security Strategies in the yayurr Buitt Environment,

Southern Nigeria.

Ebri A. Okon, Muhammad |. Bala, Eno-Obong S. Umoh, Maureen E. Effanga,

B ke o T gt

4



gohoo! of Envionmental Teehnology i
arnational Conforenos 2024 (41
A (B NG 2024), Octe
,Octahar, 2024

“Q ¥ HLY A 14
3:.7._:;:7, 7:5:2 ol Application ol Zota Pot
x.::,_:_:::nr.:_ antial Methods to Gement and

P £ 3 Q, :: . \
Ya ubu A. ::13. Samuael Movoh othy O. >_:3_ Z;t:_::: D, Usrman of
T ! 50

Adaptation of Bioclimatic Architecture Princi
' & ’ 4\ Q —:: > S i fimiat T "
o 2:5: Hotel Buildings in Abuja Z::,:...A iples for Optimising Mermal Comfort
Apochi D. Friday, Oluwafemi K, Akande T
E

oo

Assessment of delay factors that influences cost performance of Building

Maintenance in Nigeria
Nuhu M. Buka, Blessing O. Okosun

65
Assessing Cost-Based Factors Inhibiting Adoption of Knowledge Management

Cost-Based Models in Nigerian Construction Firms

Abdulkadir S. Rasheed, Lugman O. Oyewobi, Wasiu A. Ola-awo 71

Influence of mobile social media applications on performance of construction

project stakeholders in Nigeria.
Oladosu N. Temitope, Saidu |. 78

Impact of lean construction approach on improving health and safety in

construction projects in Kaduna State
Yahaya N. Saminu, Lugman O. Oyewobi 85

Analysing the physical condition of Buildings: A Case Study of an \nstitution

of learning in Nigeria
Abdulshakur Abass, Ezekiel B. Ogunbode, Oluseun 0. Olubajo 90
Integration of Passive Fire Prevention Strategies in the Design of @ Shoppingd

.

Mall in Abuja
Ayere Humphrey, Abubakar D. Isah

An Evaluation of the Determinants Causing Variation in mmm.am::m, Property
Rental Values in Minna, Niger State, Nigeria
Bala M. Kuta, Mohammed S. Musa
Systematic Literature Review on Application of Cashew Nut Shell Liquid o
Constriiction Industry

wr rharitv U, EkekeZie,



School of Environmental Te o
*chnology International Conference 2024 (SETIC 2024 L)
2rence SETIC ), October, 202

Assessment of Community | n P
: . y Enga : ; icipati
Planning of OE.Q@ Oba ﬂmm:<m.m__ __mm_w__m%%ﬁ_.www Stakeholders Partapation n
Akorede N. Somide, Medayese Samuel, Idowu O Owoey
, s e

Strategies for achieving sustainability i
: : ability in s .
construction projects in North Om::m«_\_ z_w@cmc%m“< FISTERRIRERIEIEES

Mohammed D. Tumaka, Ganiyu O. Bashir, Wasiu A. Ola-Awo, Blessing O. Okosun

Impact of Entrepreneurial Activities on Housing Transformation in Public Estates:

A Nigerian Perspective
Bilkisu Sa'adu, Joy J. Maina, Halima Sani-Katsina, Mudashir Gafar

Influence of Rice Husk Ash (RHA) on the Sorptivity and Water Absorption

Characteristics of Sachet Water Waste Fibrous Concrete
oluwafemi D. Ajala, Ezekiel B. Ogunbode, Charity U. Ekekezie, Christian M. Onogwu

Napeloen D. Usman

Assessment of Fire Safety Measures in The Design of Shopping Malls, Abuja

Mohammed Nasiru, Charles Makun

The Impact of Co
Safety in Port Harcourt, Rivers State
Michael U. Oguzierem, John A. Tsado, Olaku P. Alumbugu

afety in University Buildings:

Assessment of Passive Design for Fire S
in Minna, Nigeria

The case for University Students’ Centres
Yisa Godwin, Oluwafemi K. Akande

Conceptual Framework for Sustainable Materials Waste Management in

On:m:co:o: Projects in Nigeria.
Aliyu B. Abdulkadir, Saidu Ibrahim, Anita D. Adamu

Assessment of Environmental Management Practic

in Lokoja
Okuku M. Adams, Chukwudi B. Ohadugha

Reviewing the Need for the Adoption of Computer-Aided Visu

e in Secondary Schools

131

134

142

151

158

nfined Construction Sites Condition on Project Team Health and

16:

al Zm:m@mama



]
T W TEE———

-¢—A—: -- { — v G LLERTIT ttlaniien Jlis4 + f 1
€ i) ] _:<_:_-=:._=__; _-: —_._—:_:— ____-—. 1] { ] { k i { Aj, i di ui, 1674
e
1k
— : My w. i ! Il (

gsessmoent ol B Y
Srojacisln >__:..:_.2___,“.._.“__:_.: Supply Chain Management Hrac
) ractioe an Constractiorn
Y, S A0

Alhassan E. Abraham, Ola-Awo W, Adean
L ALIRETR]
217

Assessmont of Imp: :
. : ywacl ol Sury
Firms in Nigeria val Managoment Stratagios on Quantity Surv
I | ( ; surveying
Unubi E. Abel, Polycarp O Alumbugu
216

Fresh Propetties of Sell Comp:
4 Calci SR sompacling Concrote Gontalning
and Calcium Carbide Waslo sontaining Sorghum Husk Ash

Oluwafemi D. Ajala, Joseph A, Apeh, Sikiru A, Mudashiru
: el
Framework for Integrating Bio .
( philic Dos T .
Nigeria lgn In Cancer Treatment Centers in Horin,
sanni O. Abubakar, Stella N. Zubair
237

Evaluation of the drivers of PPP infrastructure projects implementation in Migeria

Abdulganiyu A, Oke, Maroof O, Anifowoshe 244

Ogunlolu A. Taye, Lugman 0. Oyewabi,

ssment of Yoruba Cultural design elements in the design of a community

re for Ibadan, Oyo State, Nigeria
e, Remi E. Olagunju 267

Asse
cultural cent
David 0. Omolaiy
Influence of Social mmmno:m,g:z on Construction Project Management
Performance

Sadeeq Yahaya, Blessing

0. Okosun 263

Influence of Fluctuation in the Cost of Building Materials on Residential

Property Development in Minna, Niger State
Muhammad B. Yabagi, Abdulkareem Sekinat 269

The Impact of Supplementary Cementitious Materials on the gustainability
and Performance of Self-Compacting Concrete: A Literature Review -

Bahago Yahaya, Joseph A. Apeh, Abba M. Usman

Quantitative Analysis of Incidence of Crime in Unilorin student Residences:

Causes and Prevention Measures \

Babatunde S. Akinbami, Abdulhakeem A. yusuf, Ajibola O. Hazeez, Misturd |, Yahayd, o 287

Ayinde H. Mohammed, Emmanuel S. Adekanye, Boluwarin A. Olubodu ghola E. Ojedei
Maintenance

Barriers to Community Participation in Infrastructure Provision and
;--i . 294



Bohool of vl
ronmisntal F
Tochnalogy Widarnational Gonte y ; /
: sraie e 2024 (S 116 207A), Cietebhur, 107

::_:.:_::._: (
. allzotion of Archi
hitactural Forme Ui A .
Y ¢ 19 N Critics 7 3%
___v______:_:_:.__ _.: A::_.::::: ::?:_: i J il :—_Zr,:_c and :P;_C:
ahim T, i
>:..:::. N7z Y, _,_:.:::_ Salom 6, \,_.\.\::_. FLarmi A, fl-Tall

_ i (¥ > L}
-_-: ), I . _ —S. ’ tAiae
M bl v> >
\.\w

The Role of S
» of Sustainable fn i
il .v istainable Interior Design in Advancing Saudi Arabia’s Vision 20320:
5, Strategles, and Case Study Insights
Hola A Gnaba A.
219

m:n,O— Oq :i astr i f o
= rastructure _:CX_:_:< (6] q i i nn
' n —CMU_QCZ:L_ 2ro ua\.:, <NLCOC o
z_ﬁ_ﬁ.._, w—J—T. f \ in Min a4,
D i s N E

i)

Trend Analysis of Cholera Cases in Bida Metropolis, Niger State, Nigeria
(2000-2020): A Retrospective Study

Musa Farida, Maikudi Mohammed, Jamila N. Abubakar a3
Drivers and Barriers of Urban Densification in Kano Metropolis, Nigeria
Martha M. James, Halima A. Idris, Abdulazeez U. Raji, Aliyu S. Barau 336
Assessment of Strategies for enhancing hazard recognition amongst
Construction Contractors in Abuja

342

Yahaya M. Kamaldeen, Blessing O. Okosun

The Role of Art in Shaping Economic and Environmental Resilience in the Built

Environment
Adams L. Agang 246

Effect of Kenaf Fiber Content on the Performance of Rice Husk Ash Blended

Portland Cement Foamed Concrete
Shamsudeen A. Agboola, Abdulhakeem K. Musa., Moshood O. Shabi,
3563

Ridwan A. Abdulsalam

Assessment of the Impact of Kainji Lake National Park on the Host Communities
Benjamin Peter, Idris |. lliyasu, Abubakar S. Usman

364

Appraisal of the Role of Urban Governance in Tackling Insecurity in Abuja
Municipal Area Council (AMAC) of Federal Capital Territory (FCT)
Adekunle S. Adekunle, Chukwudi B. Ohadugha =

Evaluation of the Integration of Passive Design Techniques in Hotel Buildings

for Low Energy Use in Minna
John A. Bawa, Gabriel H. Zhiri |

Eomliemtiag ak Pia tita - A
£V nilimemm Obvmbamina fAar Elnnd-Prone OC_ﬁC_.m_ —nwjamomﬁw



”
School of Environm
E anta i ati .
V Tachinaleagy Intarnationm Confaranes L0LA (SETVG 25aA), Getaimnt, 1914

Assessi 2 impe ;

/ —\ W_:m 4.30 _SUQOA Oﬂ :mNMu_‘Q —‘,_\_Mn:“h@w\.ﬁﬁ_m\-zﬂ ﬂwﬂu»N\AwO\qu on A\\.?W\M«C,\\\ﬂ.\\z w\wm.ﬁhw\
in Kaduna state, Nigeria

Yusuf Y. Garba, Richard A, Jimoh, Rasheed B, 83, Ara fdefemi

w
wY
‘\A\

)m i " 1 HH
m:wm%m_:@ the suitability of course contents and learners’ satisfaction in open
) ._mﬁm:nm learning programmes in Dual-lode Universities in Morth-Central,
Nigeria
llufoye T. Olawale, Adamu Z. Evuti, Scbowale F. Mosunmolz, Tafidz A Gogo

[N
WY
(@)

Assessment of Sustainability Principles in Design of Visuzl Art Centre Lzfiz,

W

Nigeria
Labaran K. S., Abubakar D. Iszh 40

Influence of Adoption of Natural Language Processing on Construction Site

Management in Abuja
Omar A. Muazu, Abdulateef A. Shittu, Blessing O. Okosun 410

Potential Impact of Smart Building Elements on Commercial Property

Investments in Lagos State, Nigeria
Joy E. Omoare, Ungkwu J. Adama, Namnso B. Udoekanem, Rukaiyat A. Ogunbaj 419

The Influence of Organizational Learning on the Performance of Small and

Medium Sized Construction Enterprises in Nigeria
Bello A. Dorh, Anifowose O. Maroof 4731

Examination of the effectiveness of facilities management system in tertiary
y, Minna, Nigeria

institutions: A case study of the Federal University of Technolog
Emmanuel B. Gana, Sekinat Abdulkareem, Maimuna L. Ahmed 439

Assessment Of Maintenance Management Practice for Office Buildings

in Public Universities in Kebbi State
Jonathan Rose, Anita D. Adamu, Abdullateef A. Shittu b4

Impact of Urban Expansion on Agricultural Activities in Gidan Kwano Community,

Niger State
Omeiza A. Adaviruku, Dennins J. Dzungwe, Umaru E. Tanxo

Impact of Stakeholder Management on Public-Private Partnership (PPP)

Construction Projects Delivery in Niger State



prr T dusseforyy Sadias o
: Attt £

o foy "y 5

g N2 A s

G *4u8

b e
m\x\x&n\ I
n\\ ¥ o r? T Sholear &

e suzl v.n_\.:x..,:o% for Sustainatie Se

mbnm:\_kﬁx:\\a vﬁ.\\u.ﬁ\u\\%.\\ in .mmmm“n« z e ISR \\k A»s\\\:,u.iv TR

\.‘umﬂnm s. Mus3, Saidu ., Midhammed Y O, pis T —

., PO &
» SRR Tz =gz

gynergistic Effects of Fly Ash znd Rics o €74

ysman 14, ADDZ. Joseph A. kpen, Ezev e n\ £3h on Sefirn Trre

55did 112hmood B Ogurtnne jore £ Wazres

AN assessment of building collapse cases in Niger -

Jos 1etropolis. Plateau State ses in Nigeriz. A czse sudy &F

Joshuz 0. Joseph, Yahaya M. Aounzezs Wirzromes S

Joy N. Uwa. Nwandu E. Mogbo uhammed b Belio. Muss H. Aoadi=r

Optimizing HVAC Systems for Sustainzble Lecture Rooms: Hames

m:SS:BmEm_ and Occupancy Data for Comion e e e o

Data-Driven Insights EERR fopmme L S
gacy.\m:mma B., Titus D. Musz -
Thermal Comfort Performzance of Thermoelectic Deiier Module ReTigs=o0

System in Built Environment
Titus M. Dada, Eiigz A. Ejiga =00
] JIC 50
Effect of on:mNm:o:m_ culture on the safety pracicss of construcon
firms in Abuja
Yusuf A. Ganiyu, Abel J. Tsado, Muhammed O- Jamiu =<3
Assessment of Electrical Energy Consumption in Some Selected 187531
it e ~ A = - r Qtate
Institutions Administrative Buildings in NIgsr === _ =~z
Titus M. Dada, Williams P- Akanmu, Richard A. Jime?. Eigan === sl
: —nn Object-Bassd masT

Assessment of Urban Development Expansion Using Q8= 27) g

Classification Technique. A Case Study of Asokoro Gty Fegeral V=

Territory, Abuja, Nigeria. .y Bako

Liake Micheat B3 -
Abdullateef |. Aremu, Mahmud Baba, Abdulrahman delere, 531
Albert I. Nwose
; . . ¢ Ni Plail Commutt tes

Spatio-Temporal Analysis of Perennial Flooding of Niger Pi&



i
A 4
.;.A«. .
P
#
o o
Fg 4ok 4
J A Foa® 2 £ i
\mun&* \ﬁ\ ¥ ¢ & a4 ¥ B .
i ! , fm,\x y
s - 1 3 o d &5, "
fidd \..am 144 S 7 .M,. ..\4\
¥ § ; o .
kil g T T o
o is SAar N W H st A, k\v s ¥ A .
. J P v gL

7

_\m s > ’ # ’

: 3 i Yay A iy e A .
of YR HE G H oty g # 2

a_\\ ¥; T aone o po
z.;.., 4 4 Ty e ’ - H»..u o o Wttt o
Sy 1\ i 2¥ew 4 \4\;\... & ) - i
; \ﬁv,: \ “ WL ¥ v L » .;\\
4 W ¢ ” - d ~ -’ »
i i~ sl Vi o Bty
Y/ . T
:\.Q\K\u S S et e
e i s 2P ¥ - @ B oo i
w}d\v\r\»\— 7 v ’ ..\\\\ m.‘.\uu\~ <
. ; o fores o WA T
. 4 i F o’ 5. 1 j ! -
Q*“;\.\\\» K.V, 2 \\,\w\“, e B Rl R W e it
4 p s -~ s ” P R i -~ e gt et
/ £ \“\\\ -~ Py g e o o
. £/, W P B et i R
P % | Wiing, <o~ < L iz s
j = it =
< i —
; -
P -
i v » \\m ¥ - A
o of oz Excansson on Sgomues
4 e - - e o
* >~ - - - - g
oo sl TV - - sl & ez o - —
et Faive warna T W = Smm W=
- Siilrs -
L s < AT S0E = e < i
.m.,.t._\,\‘w e Gk S i At A Dl \..\'.l e o e T e o =
i =t s TN e AN o —
§ o P -
Wozle
adier £ P ey e T €2
s L. s L C2isLE . ==
. - - - -
ey s W= s et =YY T T . Rl 1 ey ——
impaCL Ol 1o= SUDSON /=T0ea. J1 SRR T b =
4 -
- .5 D § T e
Nods B. Banmu, S0 A S
- - = o —E DT s o COTITEE s —_
sssoczted Chalengss T 7= soiEs = CoTTE S =00 T
= e -
T oy - . - LT JUAI-”
w/.ru.ﬂ S, N =
1R~ar O ™ e AN = ==
Idoau 0. Cae=t= ™
S OIF T T — s STORTIETCS
o . ] 4 wi‘ﬂ‘rl ‘Im»)rlrlv l'.rn»r" g 3 — T - * - — v+
- ’ S - - "
impact of Logst= '
IDGUL Ul &3
-
3 y 2 D ,ial/vlﬂlcf.rﬂ P i
2 R a - % -y — -
m ADUS, v o~ g IO N DR
~ 3 ~ T~ 4 b ~
Aicha Megah, POYSE+~
P A A\ < <
a, o e S S,
™ -~ Y by .~ NIt it e
~ SN~ bg 4a AA 3 - RIS S S
" /fIMTII. Jﬂlm IMJ/II.fIL—V”/ .’/Vw Y SRR ™ =
e N® QX N -~ . E R, ™, N
~aa YY) N = e ~ AR NOES W - S it NS
Assossiwnn s b St L o SRS et == ~SOR R R
- 3 -
< ~ - XNy AlN 2
| RN AR bR QAR ~ X s b 0
v . PSS A - < n{«l A
mW,M’ - . !leﬁﬂllhﬂcl ¥ N r N
4 & '@ e, ly!.hﬂ .
. o IR !
Qhwere T - .
g e T AN 3 N 11 ¥ g B th o A
O I/_IJF,.Ih i NS J/ﬂ/ /J SR N SRR G TR S
e T 1 p
i & :
: o NIRRT Lt
anratily ¥ s . e X B\
ﬂﬂ/ﬁﬂ.ﬂhw Ilr,»rl .70-/ fll/hﬂw wl/f f QN
. N .
5 :. Thtaihd



:.:c_:._ Conforonce 2024 (SETIC 2024)
= = . <A:N—3—.$ “
r, 2024

Len Health and Safety Maturity and
anc

isations in Abuja, Nigeria
ed, Abdullateef A. Shittu, Abdulganiyu A. O
. Oke

N
(o2}
N

g 0
A qan®® _an, YK
in Government Parastatals;

sin development Authority
867

ment Practices in Abuja’s

,%mmm_s. Nccm:c_
in Manageé
872

_Ayegba
f Office \Workspace in ._.m_mooa_jcaomzo: Offices
679

orah O. Along®
ocal Oo<m33m2

_Yusuf, Deb
Mappind of Malaria mcmom_o:c::«\ in Suleja L

igeria
mw_.“,_\mm pPius O. A. Yaman 685

geospatial
i t
of Niger Sta _<_c3m33ma

g%maamq A.

|brahim,
Land Us€e and Land Cover Dynamics in
er State, Nigeria -

anization on
t Area of Nig

| Governmen
hatu B. Hassan

Impacts of Urb

chanchaga Loca
Hauwa M. Kulu, Ais

utdoor Landscape
ed Public Primary Sch
d |. Bala, Abubakar D. |

on Children Learningd m:<._8:3m2m”
ools in Niger state -

Affordances of @)
sah, Ayuba Philip

A Study of Select
Isyaku M, Muhamma

Pattern of Crime in Relation to Neighbourho

_zox&m_ Kogi State, Nigeria
azir B. Mohammed, Maikudi Mohammed, Jamila N. Abubakar, Uma

nt in Traditional

od Developme
rS. K.

Factors Influencing Ene
Mcaa Dry Zone gy Efficiency of Buildings in Nigeria's Tropical
lade J. Morakinyo, Ebene
zer R. O_NGCD_C. Akande O. xm—ijﬂm. Eze 5 1 O_JC_A/ZCQC—,S .NAL.

. vt betfinatinl.

O unnll LA
rennwer: Ni i
INaria’'c llnbmwmee 11



;,onme“tﬂ‘ Technology

A7 onal conference Proceedings

+4 Denber 2024
14 OCtobET £ . BremTRl
2 - et AVLeT, nva :—:'_.‘,_-

Urbaniza’cioﬁ- S

mP on Land Use ar

| g iN chanchaga Local Go and Land Cover
vernment Area of Niger State,

Kovembd

£
I x * *
_ Nigeria
L Kulu {ishatu B. Hassan
) I Federal University of Technology Minnz, Niger State Nig

.erally is brought 2 yout by many eco-
area. This study y impa f Urbanizatl
rea. This study analyses the impac of Urbanization on Land use and land
to determining the offects of changes

Srate, Nigeria. From 1993 to 2023, these were done with the view 10 s

1and use/COVET of the area. The primary data were coordinates of geographic 'Ee:.t*;r-ei within t

ugh the use of global positioning system. The secondary data were ian}isa.t imagery, ?:;m-é.;at )

, ochs (1930, 2003, and 2023). Individual components (ouilt-up. grasshnéz. f.x‘m\\;mds and suriace Wi
~cults revealed that the study 1reahasbeen growingtod relatively compact urban clustet area. The cone eﬁtn:l

srez at the western and the central part of Chanchaga which is study ared has been geting larger and mowE

Ruilt-up area increased by 23.46% from 1675 km2 (24.20%) in 1093 1o 33 km2 &7 £6%)in2023 \\:n‘\‘\,—: grasslan

v 30.48% from 55.78% in 199310 25.30% in 2023.The land cover trend of the study ared from the peric dof 199
the dominant land cover types. Findings show that uncontrolled devel

opmental activities
~zribute signiﬁcantly 10 environmental deterioration in the study ared. Hence, there 1S need to implement and enfore
=ezinzhle development meth toring of urban growth activities through strict adherence 1@ master plan

5

fbe

44

-

ods, effective moni ol

and Land Cover, Remote Sensing Geographic {nformation Systewit. Landsat

Feywords: Urbanizaton, Land Use

image, OLI
1. Introduction
ver changes are directly related to urbanization, which include the rep\;\cm\ent of nat
jous surfaces 1ike

The Land use and land €O
over, and porous surfaces, such as water bodies, with imperv

surfaces, such as vegetative C
buildings constructed with warm concrete (Lu0 et al, 2022). Factors driving
e. Despite the social

human population :on response 0 €
change, this conversi sually has an unintended consequence on the nat
LU/LC change has been shown tO negat'we\y impact on stream water quality /quant‘\ty and stre
(Akinbobola, 2019). Changing LULC has also been shown to influence weather patterns qnd the geners
streamflow (Jande et al, 2020)- Developing countries areé experiencing significant population growth, partic
sub-Saharan Africa where the annual rate population growth exceeds 2 % (D‘mmwoh‘\ et al, 2021).
B gl aae pfland use [land cover change is jmportant to understand some occurrences the earth's b
T 1 types of land to uses associated with the growth of popul
caZ, Y an lands termed cities «

LU/LC change include an ineres

and economic benetit of \

Cconomic respons
ural c\\v‘\\'m\mcm. For exX

anm (‘COS}‘SR‘\\\



jssue ane
jssue and onavepional seale s one of the major e I e
i e ch endeayars I ot

ey (\m-irmm\m\\\\\

x“ . ‘

L w ('U\“ RER n“\ e wew ‘

it -‘\‘1““‘3““" | preatest environmental concerns (1

o ity [0S and the pollution ol water, solls and af e Hlm.mmuml.nlunntmhy,iurlruhuu,
4 ‘ j ‘ , SOUS andaalry v

\‘ﬁ l\imi\ t N\\“\\fp modil"\y;\\im\ of Barth's ecosystem '|'| ! :"”.(. change ctudlon have et e
W' W\ D Al SVS MY Wi ’

¢ et . _ . g The dmpact ol Luman actvities . ,

J atut \t‘l\\‘n‘mmwnl.Om' ol the most impor an activitles [ becoming more
‘i;,w“‘ he paturd he mostimportantand obvious areas of concern of these it Hyithes
con 1993 and 2023 for the atudy area, This study

e and land cover pattern hetw
gation on land use and land cove

s i land\
A local V,lavurmunm

ts of urbani

Nigers ugh a geosp
{ extent of LULC classes in the study area

¢ dynamics (n Chanehiag,

¥ (h;\\‘}
ese specific ohjectives:

o .
‘ Jf impat
atial '.\pprnm‘h 50 as 10 achieve th

’m‘v W
h o ¢
\ap the types anc
i Analyse the rrend and rate of LULC changes between 1993 and 2023,
areh method ology
[ :\rt‘ﬂ
o twenty-five local ;;uw:rnmcmz areas in
Minna les petyeen

fion of the Study Aread
vhich is the capital of Niger State. It is one of th
palil et al, 2015).
(Figure

sted in chanchaga
with it neadquarters in Minna with 2 Jand mass of 1,592 km? (
~ . o0 onr! Nae . L Cree . . ';l
33‘;md 9°40' North of the Equator nndl.om;nudcsﬁZ‘)’ and 6°35' Fast of the Greenwich M(,rl(]l(l; i
i ity o Bast, This ro s from ‘hanchafy
2 cp'mned along the main spmcmad that separates the city into West and fast. This road is from o
i, y T ofiast patte qpannt
1 cele 1 i ane a distanc “hout 20 km. I'he West-East patterm, sp
hto Malklmkele in the North, covering a distance of ab.( | ' o g - k
is in the West, t0 Mnitumbi to Gwada axis, in the Last, over a dis ance 6 e (K16
e T q
i
“
5]

|

i

Fnghan [ay
k]

- ®
‘x ‘ P i
pppakl i » €
# ) ‘
M by, {
Eaza'rzir( Gale '

CAURA K.’l?’uj."i\“ vy
&

(1] F.lnx[u-rl (T

|
!l e WA
l
!

l
i
!
{‘.hma.n;«r/xl N ‘
i
|
t

Aapgen LOS

eqend
» )
e {



‘r“ "'i"‘;l‘l’( ; ‘ ! "
UVI,’I' ” o ” 1/ ! | ‘ ”'” ) ,/ 14 'l“i tah i f i ‘ ’ /
| ”' 1"’“' “‘/1”“.( AN ',/"') " i ( [
] sk £ 08 J’/'Y /i
] 1 I‘X AL ;J Ji ‘J’)

1)
w0l uy«\rutnnrph

dl)h‘"fml
i i o
IRCTR EA7 % i
sV hese include the Fer
. I NOUS T
YPrtran H”);l/.h": ’:’l;il,,

“ il W v
nltl’
[\“!""’("‘ ',"n', are ‘)][‘l( l'/ 'I s
’ ,' e he §
f i{)”;{. ",/"Ifn't),i'/"":( o4 ol
MEEAY ALY 31;513:1 ’n‘

L uf" “,vl 7"” ‘ )’
M ‘\("”y syt whic)
'.‘ﬂ( v'n\l\l'«h-\ AN | Vs chracterizean;
i ,,n.ﬂ"V rined by grasses o
A0 ' ( H\lwl il W\\‘(h oo g s ahirubs and trees, The study are li
I e | > DL area iies shriin
. 'nNu»m;. {his in characte et
iit! :
¥ n|\‘ )
i hway cpeated natur -
" pathwis « naturally or artifick
it i The nm-nﬂ whether m/m wrtificially to address the increasing probles £ dif
el 0N aher deliberate or ace JCARTD s of diffuse 528
nvh‘mmwm (Dali) et al, 2 :jm, or accidental can be 2 major cause of i 5“ N nd ol
; ' Ly £ " RO oding an ol 2
i ,2010), {'ys0 kinds of Aratnage System are il HJ )’ m},,and polluted
atem (conatructed drainage sy o Gysterm are avalabie in the entire BOs
fnage systenm) and the natural drainage GYSUm (origin at?f)i
AR 19 7 ¥ AL

and
nd the guines

yieen ” 71
‘ e ll““h”“'
4] ()( ‘“”ﬂ i
o rn »U”"f ‘
5% Ja a
1t { (6 7 3
lh iz frees l“l’l:’t;’( tne

l“‘nl““,“"] 7/ ”“ ‘“t

/, y lll” alheth 1 ‘
” ( d “/ V' 1 £ //“h hi’h i‘)r‘:( t, "'/"” y dl’ 1{
/] A AY nEs]

73l
ey

il at
Mt;l han ¢
il ,"-HI'\C‘“\ drainape 5y
ceof erosion OF flooding).
and secondary 50U The primary data consist of first-hand
o and taking of location of points using handheld

assification. The secondary

ing during im
d include M (1993 and 2003)
downloade he United States

and Collection
dertved from primary
o ane ersonal ohservation, taking pleture
np System (('.\’S).’l'h(: (s was also used for pround troth
(,fs;\\(:\\i\(t Remote Sensing, fmageries. The Satellite imageries use
p('r.'l\\()l\':\\ fand hnmv,cr (OLY) (2023). The Landsat fmapery d‘:n;u;et were
“m\ gurveys (US(’.S) using the farth explorer online platform
re acquired (rom January to M

SN jmages of the three data sets We

jre pr(:vu\(:m during the rainy season: 1} the images aré from the
ons, it enhanced the classification a5 the spe ection of MOst
ent images: 1n addition, high resolution Google carth ir used to
mnaty of the ristics of the gatellite imapes:

“|u~quirv|m-,n\
o this pesearch wih
rees.

‘J(()\'
| comprises P
age )

d l,and.','at'i'
d from t

rto reduce the effects of clouds
nd comparable climatic
ble across the

blel shows the

arch in orde
geason 4
vasily compara

aid in classiﬁcation. Ta

eeause came
ctral ref] features are ¢
nages were

characte
Scale/

d
Rcsolution

gource Year of
Acquis

parth explorer 1993
Farth explorer 2003 30
2023

[lite Datd Jse
path / RoW

le1 Details of Sate

M 189/053
) ETM# 189/053
189/053

he tools used for carrying ou
ArcGl: 2 used for p
. used for chang
liment image analysis
i d data yalidation

iv.
extent of LUL
T™ of 1990,Landsat

3. Mapping th
This objective was achieve Yy
acquired and their gubsequ® classiﬁcati n
subjected to these process
i) Data pre-proces ing: the 1,andsa
irect rocessing of t

required for further dire
obe Jayer stackcd. This i

bands and nee

form a single ™

23) were corre
~ ment: Image e

dures.

d, so that inherent errors and formattng that aré
ded Landsat images were in separate
i - ined together to
dsat OLI

h haze remo

cerned with the alteration of images t° make them more suitec

of digital interV ion, visual interpretation plays

S v to improve visual quality and outloo
g differel

ultis




L are qssociated with certai

) ot certain surf; '

e .-‘M-md\:'\‘M IAges ¢ ' ¢ iU LT

.Wmsn\ and B ages and 5, 4,3 for 1 I

\e.‘ '\' A ) s § \ . ‘ ‘"n inati

G and Jelineating land, wi 1 images as thi ey "

m\\lic;\lmn pland, water and vepetati Bes as this produced s B oL bl LG RA

A (,cal\m\'- retation boundaries ed superior results, 1t .
'S, 5. 1tis suitable

A per»p'\xc\ image
v classificats
fication algorithm W\"\Z‘\\ _";"::h(-dh()\\ method for ground
Soasst = s a procedure jround cover ¢
L cites Of SE—— e for categorizi ver analysis was us
KT ts and then generali rorizing spectrally similar 5 used through
izing the ‘ arareas onan i ;
< )se qp(\ctr " 50N an image },
b > a‘ S‘pn,lt " F’)(' ~)‘/
natures to othe
her areas of

Cknown (Hashem

" Jokno and Balakris

w\.xtcgorizc samples whose '\d(;x‘\t'\imh“an' Ll

'u"h B . i : oy |

{wnwas adopmd s R mth}; }s (\mknown. A Maximum q1 (;: “lsmg samples whose identit

at ) G r's N . Akeli i P b

A.qaccomp\\s\\ and more s amiliarity with the terrain Th‘hood lgoTithn 0 Buperisss

ain. This method wa e
s chosen bec '
§ pcause it

i

0, the lar
k ; _ ge vol i
" reen interpretatio ume of images to be interpreted
ed could notw
arrant the use of

ns. Th -
oS e Maximum Likeli
. which uses the Gaussian Likelihood is one of the most
g st commonly
used supervised

et o ald tored ine .
¥ _Mamm.um L\\<§\1\100d classification assumes t;: Cl\ ;\ass signature to assign every pixel acl
A d-igmbutxon model (Richards and Ji at the probability distributi a class (Huang et
! ia, 2006) ty distributions for the classe
. s follow the

s of the extent and rate of urbanizati
 of Jand use change was analysed by
ed mathemat'\ca\\y as:

on in the study Area

subtracti
ing the reference year (2020) from the base year. It is

_the base year (1993)
e reference year (2023)
-=total extent of forest land

sange analysis by area calculation

eie three steps in calculating change detection by area calculation

sfirststep i i i i

e pisthe calculation of the magnitude of change, which is derived by subtracting observed change of each
iof years from the previous period of years. eotet

e second Ste€P was the calculation of the trends, that is, the percentage change of each of the land-use by

macting the percentageé of the previous Jand-use from the recent land-use divided by the previous land-use and

gplied by 100 (B-A/ Ax100).
Tne last is the calculation of the annual raté
.pumber of the study years, thatis, 30 years (1993-2023).

of change by dividing the percentage change by 100 and multiplied by

. Results and piscussion

1 Analysis of the various Land use [Land cover (1993,2003 and 2023)
e dassification results for the LULC changes of the study area (Chanchaga) was presented using charts and figures
orillustration and inter land cover classes of the study aréa:

411 Land us¢ and land cover Analysis 0£1990 imagery
nd cover (LULC) change map of the study area in 1990, it reveals that grassland which
i found on

Figure 4.1 shows thelanduse 13
ntland cover features On the study area. This can be

covers an area Of 18,63 km? (55.78%) was the domina
every section of the map put more atthe centres of the study area. Thisis followed by built up areas land cover features
covering about 16.75km? (24.20%) of the area:

stern and northern fringes. gimilarly, on the other

Most of the cultivated lands were jocated majorly at the south ed
19.63%) at the base year located centrally and in other sections of the map

farmiands covers an ared of 13.59km? (
27km? (0.39%).'1‘he total land ared of the study areais 69.22km?

areas while water bodi€s covers 0-
d landcover Analysis 0f 2003 jimagery

Landuse¢ an
- 1 1and cover (LULC) ma



. 3% J‘e ‘d.ne;n easSiern ailu s Bt

is 0f 2023 im'wcn
LC) map of the stud
d use and cover cruﬁgmaes m ng esp eda’;‘;

y from 20. 00 km? (28 g%} in
tup areas can

nd landcover Analysi
and land cover (LU
ong the vari ious 1an

panduse 3
aly sed landuse

stic changes am
areas continues 10 increase drastically
te land cover features. Tne increase inbuil

conomic and admxmstratu e activiti

r reduce clightly

km? (33329 %) in 2023 but ,ed\,mm 1o 18.
« fringes areas- Finally, water podie
jstics for each of the 1and use dla..d cover
e land usé andland cover O end chart for & he

g the and

L Gfe dr3

,,3' :‘:'3' .that

3 ﬂ\ most domina
me capital, centre ofe < 25 wiell 35
26.09 km? (37 68%) in 2003 but

anareaof 23.08 km

ocated parches 2
_ The areal statl
re 4.4 shows th

- covering an area of

e other hand cOvers
Ml 7 f the farmlands were 1
) 192 120 indicating 4uction of 0.38%

_Furthermore figu

i
1675 2420 20.00 o
55.78 26.09 :
3332 1838
035 050
100.00




i
i
i

169

LA M
=¥ 1
spesy P P R
P A i ‘
ﬁcwoﬁ




(a of Change in Land
- puilt up area for 10 yt‘l:f(‘/“anndnver between 1993
ars betwee , i . nn(l
9.36%) of the total chang ‘,r; 1993 t0 2003 shows ‘\2(:(\)3
e ',(: o Y . N Sihat i . it
or the period as shown on 3[l‘“:t\up aressinicrensenty
able 3. farmlands ha
ands has the

e
(Chaﬂg
a Change (1
98% while
swater bodies |
's has the least
¢ least annual rate of change of -6.85%. Tt
e of -6.85%. The period

ting
cent! ¢ change of 6

P res
;‘”irnﬂﬁl e cease N grassland. The grass
L d » prassland decreas
-mcssc rereased by -3.24km? repr
A’. LK wresenting -32.44%
va % of the total
p) - y ? . d
d percentage of Change in LULC between 199
: 3and 2003
percentage of Annua—ﬁlate

,,,'rude ar
(09 1993 2003
. Exte
s nt :
iy Extent Magnitude of
Change Change
of Change %

(km?) (km?)
pAreds 16.75 20.00 (tom?)
: ' 3.24
qand 38.63 26.09 T 1936 194
nds 13.59 23.08 ' ik -3.2%
13 9.48
= -68.46 -6.85
wde and Peice“mge of Change in Land Use/Landover between 2003 and 2023
agmtuzde of ¢ a“tg_e of b\;‘\t up areas for 10 years between 2003 to 2023 shows that built up areas increased
01km representing ac ange (9.77%) of the total change with annual rate of change of 3.25% for the period
wnonTa le 4. Water podies have one of the highest annual rates of change of 15.43% while farmlands has
ge of -1.02%: The period also witnessed a decrease in cultivated lands. The grassland decreased
ge with annual rate of -1.64%.

jrate of chan
-1.64% of the total chan

) g6km? representing
entage of Changé in LULC between 2003 and 2023
202 3Extent Magnitude of
Change (km?)
-1.64

to 2023 Findings
ch has the

. _eyvirhan expansion and its impact on
-y C chi




controllir
olling, the microcimat
’ AL V1 v aa

W Fming thereby
Ay t wel0)
0 " el p\i\““‘“ ')mm development repulations wi
(f 0 Dh)rﬁl v s within the study area
ation and Management for

r
W
{-harvest waste pener

{

usa, ) 1. (20 11). I\p,l"\(:u\\m'n\ pos
piral Nigeria. |
1, & Adabembe, B. A
e industrial wastewd

oo v o
gsessment of heavy metals U prake by

(2018). A
ria. Arid Zone

ter in Minni ‘
n Minna, Nige ]uurnul of

. 3
05 od 0% = :
l\d(‘h ?:‘ M'\l\“a' Nm‘\\\ ce
AL {hrahin,

M gl
A0 ath B

Onitsha,

'
il rccc'w'm
ature in

{l‘( q“d“' v
:\lq ‘_\m-\\,;\md on SO
e chnolof and Environment -y
!'L'""m‘q' lChng‘m:ul\)\,\'\\'\ng land u)':: "’“»\14(5\,. i4),101-110.
e 019 ‘ or changes and their impas
et - , pacts onland surface terr er
.hliﬂ-“ Niger¥ .A\t\m:)(sphcrlc a\r;d Climate Sciences, 9(02), 243. "’
VAt _Yamman ‘M., Husaini, A. o
’Moh‘._ A 1\\ys'\ca\ selopment ',&M()hammgd,s_ [, (2015). An assessment of flood
ncr;\\““ onpr ”p along drainage channels in Minna, Niger State Nigeria African Journdl
:m,l.m,,manmlScxencc d lechnology,9(1),38-46. S
' DR clva Tutorl ‘sl :
R : 'i}ﬂs\\m : muto;\\:a\.\dnsx Product\on,C\arkLabs—(l\ark University (Vol. 45).
o a an, ). nnals of G1S Change analysis of land usc/\and cover and mode\\ingur‘oan
wthin call D ha, Qatar nnals 0 G\S,21(3),233—247
," 1,,,\)\{ \gj,, H Budd, . (2009) gprawlin [aipei's pcri-urbanzone: pesponses 0 spatial planning
nd'\mphcat\o s fo adapting gl bal cnv'\ronmcnta\ nange. b2 dscaped Urban planning ,20—32.
,0,0.,Ba< AL AdulojW B. (2020) Analy fthc'\"rcnd of Per Urban Deve\opmentinM'mna,
g',gchtatc.}ourn [ of Geod™ phnclnformatnon Syste ,12(05),
c}],A,Nsofor,G . & ohamme M. ( 0).Pred\ct\0n of Land U Changeé in K ina-Ala through 2
Geospatia\ Approachj urnal of riculture and S tainability:
ra, Ve N i , & ohan,\(.( 14).P edictio and ges B onL Chan o Modeler (LCM)
Using Re Sens! g-.AC se Stu f Muzaffarpur nar), ! dia. Journa f the G€ raphi al Ins cute Jovan
Cvmc,64 ) ~127
ogunloye: Kon , En'\\o\obo, 1abi, T Jami, ,cole, di, J- bitoy® aruba, 2t
| AfabOT: 2 }."La dus 4 cover e monitort gand P diction kurdi 10 al goverl ent area
Nigeria, usiné remote sensingand rechniqv '
.ichards,\. A.,&\'\a, i 06) Rremote Sensir\gDigita ge AN sis ew‘lork-. Spring
nday, A, AD qulka dir, nene,N _(2020).Simu\at'\on and Predxct’xon zi\érbalnz'\z;l\ M Kkurdi city,
A i t ) - .
N'\ger'\aus'mg p-Marko Technd e. FUT Journ e En en ) -
' . kele and U Lan Cover ange Modelling and the
Yirsaw, Ex u, Wo Sh\,X.,Temesge“v g Bexe™ ic | Coastal srea of Chin S ’i-Chang
prediction ofSubsequ t(‘,hang,1 n EcosY® '
) wility, 2 1204) = :
: Regmn.sfu\l}“ab‘g?gesie G 2022),Transp0ﬂ' astruc onnectw'\ty and conflict resolutio :amachme
o b e
\earnin® s & Lome 3., Daba ArgW , & RODA (20 4).1 pactof\ useand\an cover
Gemeda ' eraturl ative udies in four cities 11 sthwestern
chang \ a surf
. nme hallengé>’ 01002
gehiop! yiron . \
; 5o dichie AsongW .(2021) Popu\anond namics an em/\ronmenta
Dimowobh > kesiob™ 7 149172
Africa scien f eT al yironment :



