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ABSTRACT

This studsy seeler B0 establiod W conent status of Hhe land wie/ cover of lme State going by Hhe Lvel of wrbanization
in Yo ety i orden To dtormine U proportion of land available or sitainable ccotowriam dwelopment in e
e, The data waed for Yin ludy were mainly secondary data obiaimed (pom e United State Geological Survey
(USGS) website. The satellite data covering the study area which was obtained [pom canth eeplorer vite was imported
in ERDAS Imagine version 9.2 satellite image processing software 1o crnate 4 False Color Comperite (FCC). The layer
Vack option in image intrpreter Tool box was wued To gnerate FCCa for Hhe study anta. The sul-setting of satellize
of lmo State ADI (Ara of Iterst). Al 1atellite dida were studied by avvigring por-pivd sigratuns and
Aiffrertiating the arta inte fiwe land we/cover dasser on e bases of Hhe specific Digital Number (DN) value of
Adiffrert landicape demerts. The debineated larses ane; Built wp area, Bare land, Light forest/Agpicultinal lard,
Water body and Dense forest. Based on experts opimion and Ltnatine, Hhe moit important land v/ cover [or
waltinable ecotowiom dwelopment s devae [orent while buili-up area dots nol spport ecotowriom deelopment. For
wdd of e predddermined lard covrfon type, Daining samples war slectd by Aelimiting polygors around
npresntative s, Spechal sigratines for We respective land cover Typer derived (pom e 1atellite imagery was
recorded by wiing Yo pines enclond by Wese polygons, after whick, maimum Lihelibiood algerithm was wued for
clled 4 confpsion matrin). Tlis i becavae image darsification wing diflfprnt assification algorithms may
dasiily piels or poup of pinels To wrong dasses. The study revealed Yat Ligft (orest/ [prm land  conititute Hhe
langeat proportion of Hhe 1otal Land anea (S9.5% ) of Uhe 1otal Land anta, [ollowed by built wp area (21.3%) whick bas
no value [or ecotowriam deelopmert, then derae forest (12.8%), the valuable ccotouniom. Water body comprises 0.4%
while bane land made wp (6.0%) e remaining proportion. The study suggerted Yat government should make and
Keywords: Suitability walvation, Land wie Land cover, Suitainable development, Ecotowriom, Ima State.

INTRODUCTION

e land cover s Taber 4z ome majon parametin Hat affects e wilalility modeling. land wie Lo He
way i wlick, and Ut purpose or wlick, bumarn beings employ He lird and b resomcr.
Examples include [prming, miring, and Loggng. Land cover s alve Mt plysical date of Hhe earth's
W.T&W, mW,WhWWa{VWWWM%WW,MM
boadered wbreguntly 1o incude bumar shuctines, ek as buildings or pavement, and other
arpects of Hhe phyprical ervironment, b ar soiks, biodiversily, wafpce and povwndwater. Land v
Lind cover map o watful [or resources avsrimenst, land v planming, lind walvation, and land
wie/ land cover hang detection, de. Likewine Auele, 2006). Land wae land cover walvation Lo he
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dbarsctniyation of lard vt lind cover in 4 gwen arta fjor speciffic land wae ( Kbwarnmtbas, 2012).
Tbe sectns of land wie land cover widability wilvation i band on Ue nformation oflained
evinonmental ssomens. The apecific purpore of land wae | cover witability walvation o shongly
related 1o Hhe confjormity of We land wae with other comtending land wus (FAD, 196).

That e land we/cover of place can fpvor or deter witainabile ecotowriom developmerdt. Vegetation
bar been outlined a1 W most important land vt [cover Type Wat encoumages watainable ecotowriom
deelopmernt (leatunw, 2011). Swstainable ccotowriom deelopment s Hat wlick meets Hhe needs o
et Towrists and boil regon while promoting and wbancing opportunitios for He [ulure, i1
W%WW#MW%MAW@WW,MWW&
weeds can be fulfilled while maintainming cwltinal integpnily, wantial wological proceses, biologieal
diversity and Gl system (WTO, 199€). Therdfore, to achieve suwrtainalle deelopment in ecotowriom,
W lind wit/cover Types, epecially vegitation which [orters ecotowriom dwelopmearnt wed 1o be
presewed. Unfortunately, Nigria bas e lighest rate of deforestation in e world (FAO, 2005).
Nigria Lost SS1% of s primary foreat between 2000 and 200S whick wade Hhe rate of [orest

cbarngt To bane imentared by 31.2% yearky Wibipedia, 2006).

Keay (1995) ancertained Yt 4 combination of bigh demsity buman wtlement in He tate and
conconilant lind v systoms of [aming bave coavud vgelation changes. Nyt (2012) comolorated
Win anntion by atributing e natwal veglation depletion o variows land v abuses, edling
in biodiverity depletion and b implication [or cotowriom dwelopmerd. Ucleghe (2013) indicated
Wit argt in land cover affects ecotowniam dwelopment, while Ligflichting hat vegelation removal
[or wrbariyation and agpicillinal purposes do ot fpvor ecolowiom. He went [uithen To slate Uat
nelts in biodiversity depletion whick L one of Hhe Lle-wines of ecotowriom development.

A%MOW(ZO72)MWW@W%4VWWM%WWMW
wit policy and other [orms of land vt such s agienlline, wlaniyation and nduirialiyation.
Thertfore, Wi study medigated inte We proportion of land availalle [or swatainable ecolowriom

STATEMENT Of THE PROBLEM AND OBJECTIVES

Ecolowriom (s 4 sul-sector of Hhe Towriam induatry wlick dyends for s very veirtince on quality
MWW,M%WVWMMJWW%%WWW
ao0citty of Ye Local ibalitants (Komla Y Veinier, 2012). The rate of destruction of vegelation in the
A, &then [or wlanigalion, [pming ind other purposs leaves 4 Lot 1o be derined, bmowing e
importance of vgelation To walainable ccotowiom dwelopment. One begins To wonder I there would
be enough places for witainable ecotowniom development in Hhe slate 4 We corint 1ate of vegilation
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destruction contimues wnabsted. 1 terdfore becomes very imprative To waliate te land wie/cover o
We Aate To ascrain Yt wilability for wtsinable ccotowriom development.

The following objectives were pursned in Mt cowrse of Whis study:

3 !W%WWm/mmmem

i) Product Land wae/cover map of Hhe study anta wiing 2019 LandSat imagry of Hhe state

k) Asertain e propertion of land wie/cover availalle [or ccotowriom deelopment in He slate.

MATERIALS AND METHOD
limas Sttt 12 Located betweon Ltitides §US'N and 1SN, snd Longitides €°SO'E and 1° 25 E.l2
bur & 1otal. population of 3,934,999 people (National Pepulation Commission, 2006) witl « Total
lnd anta of aliowt S136.0S2Um’ and an swrage population dewsity of IO peoplel bon. 11 i1 bordered
by Albic State o the East, by e River Niger and Delta State om he wet, by Amambra. State 1o the
wortl and Rivens State 1o the souf. (Figune ).

ATLANTIC OCEAN

Figue 1: Location map o o Stste

e date i ek i matinal rtsources imdiding crede oil, vatunal gas, liad, yive. Ecomomically
Howewer, with o bigh population densily and over [aming Hhe 10l bas been degpaded and muck. of
Yot native vegelation bas Lsappeartd. Deforestation bas higgred 10l trosion snd Lovs of ecolowriom

rsomcts.
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The data wred in Y restarc were mainly stcondiry dita olbtained wing 2019 LandSat imagery
[pom e United States Geological Suwey (USGS) website(ftip:/[earthoeplorenr wags qov/) (pom whick
Yot Land vt land cover wa of We late war eoractd. Landsat Tematic Mapper a1 30m resolution
wir wied (for land wie/cover dasiiffcation in PrGis emirenment. The 1a1ellite data covering e
ey it wan imported i ERDAS limagine vervion 9.2 1atellite image processing software To create
& False Color Composite (FCC). The lar dlack option in image intrpreter Tool box was wed 1o
geerate FOCs for Hhe studsy arca. The sl-setting of 1atellite mages wis performed [or extractiong e
dy area [pom boll. images by Tading go-referenced out polygon bowndary of Ima State AOI (Are o
[ntrent). AU satellite data were studied by aviigring por-pieed sigpatunts and Affrentioting the
arta it [iwe lanses on e bars of e specific Digal Nomber (DN) value of differest bandacape
demerts. The delineated lasses ane; Built wp anta, Bare land, Light [orest/Agiculiunal land, Water
body ard Derse [orest. For tack of e predetermined Land wie/ cover Type, Daiming samples win
selected by delimiting polygors mound rpresndative 4. Specthral sigratunes ffor Hhe respective
land cover Types derived [pom He 1a1ellite imagiry was recorded by wiing Hhe pieels enclosed by Hhese
polygoms, after which, masimum Cileliood algorithm was waed [or supowind dariification o he
imager, 11 o Hhe Type of image dasiification wlick s mainly cowrolled by He analyst s e

I order To detrmine dansification acomdcy, A i wectsary To detmine I e outpud map meets,
excteds, o dots wol medl antain predetmined dasification acombey itnia. Ome o the morl
common mithods wutd To s dasificalion acomacy i1 e wae of an enor matrie (sometimes
WAMWW)MWMMMWWW Comently, acanscy
%MWMW%WWWMMWa{Mh
wrong

RESULTS AND: DISCUSSION

Major Land wse/ Cover Types of Imo State

The major band wie/ cover Types of o State and e rating as idetified in We coure of Wis study,
sccording o bio-plysical veglation daracnistior of eotowmrim potntial rromcts 4s sen in
Table) are Desae [orest, Water body, Light forest/ Farmdand, Opern apace/ Bare land, and Built wp

A4

Table 1: major Land Use/ Cover Types of Ime State for Suitainable Ecotowrism Development and Rating for

Lte Rewk  Suitubility

63|


http://earthexplorer.usgs.gov/

Intrsational Vourmal of Sciemet and Aduamced lnmovative Restanch

1SSN: 25369315 (Prisnt) 25361323 (Dsnlise)
Volume S, Number 2, June 2020 ‘

Desse forest S Higlly important [or ecotowriom,
Water body 4 Very important [or ecotowriom. (1 can e as 4 scrtation an bosting, parks and ratunal
Light foreat/Farmband 2 Very important ffor ecotowriom, ara needs o e managed and comewed preperly 1o

hact eco-touniol s well as greral Touniol,

Bane Land 2 Bane land can be corwerted 1o play prownds for sports and otler activities

Built wp ares 1 Developed antan are good fjor eco-Towriom.

Sowrce: Authon's Compilation

Desae foreats ane e most witable land wie/ cover ffor witainable ecotowriom development bemce Hhey
wre ramed liglest (S), (ollowed by water bodies (), Light forest/ [prm Land (3), Bare land (2) and

built Esvinonment (1) wlich. bas o tcotowiom dwelapment value a1 all.
L Vse/ Covtr M of ono St
FWZM4Z&WWWWW&;0{meMAMWWWZO’WW
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Fig 2: Ime State Land wie/Cover

Sowce: Author's Fildwork/GIS Avalys

Acorracy Ausessment

In order 1o Addermine dasiiffication acomacy, A i1 neestany to dlrmine I Hhe owtpud map meets,
excteds, o1 dots wol madt erlain predetmined. darification accwbey oidmia. One of e morl
conmon millods wud o avnns dasvificalion scewracy i1 Hhe wie of an enor matiz (sometimes
cilled 4 confprion watrin). Corvently, acamscy atmant i conidind s an il pant of
any image davification. Uin s lecavse image dassification wing diffirert darification
lgorthmas many davify pitds or group of pinels o wrong classes. The modt olviows Types of emror
Wi ocomr in image dasiiffcations st enors of onission (poduen secricy) or (i sccuracy)
(Alebachew, 2011).

Mvu&mt,%WM,WWW,W%MWM%W,MWWc«WWW
cakewlated (Table 4.6 ). The evor matrin was oblaintd (pom reftrence data [grownd control point
(GCP)] with e lelp of Arc GIS 10.S software sccmacy assessment opprations dats minagement
eelensions, The resanclen eeecnted [(ld obswition and ravdom gownd Duth data collection wiing
GPS fpom well-lomows asample 41 o aive 41 rearonable validation datintics. The study arsnd
e image dassifpcation acomdcy by wing M random GCP [or sl land wae dasses (16, 12, 1S, 1
and N) for fprmdand/ Light Forert, water body dense foreat, built evirorment, and bare lard

repectively)

Table 2: Error Matnin Talle

Class catrgory Refpresce (GCP) data Producer User
12 3 4 s Tat ™ sccunacy T

Farm Land/Light foreat (1) 16 0 1 0 1 18 96.36 40.19
Witr body (2) 0 12 1 0 1 % 98 99.23
Desse Forest(3) 1 0 1 0 1 n 96.36 40.47
Built Envirerment(ly) 1 1 1 77 2 1€ N 70.5%
Bare lasd (S) 1 1 0 2 n 2 N2 8095
Total 19 % 18 13 2 %K

Soucts Rensochen's Compilation (201)

Overall Accunacy

T&dWMWM&yMMWWWWO&W&LWO{WW
(16+12+15+11+171= 1) 2o Uhe 1o1al rumder of pinels in Hhe matriz [gpand Total (86)]. 12 can le

oepressed by Xii and N sa:
OvmaAwMAoy=ZXu/N
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Whens, Xii. = Numben of comectly dursified piels, on the diagoral valuc and
N= entire sumber of parels in e matriz,
'Mvu&mt, WMWWMWWM&;, 92.6 %; whick w2 (01/86)*100

Productr's Acorracy

This refers 1o the prolalility of a reftrence ined being darified cornctly. It i alre bmown ar
omirsion mmor becanae 4 only Guer e proportion of Hhe covnctly dassifped pinels. 11 Lo ollaimed
by dividing e sumber of correctly dassified fizels in He dars category by Hhe 161al rumber o
pirels of We category in e data. s dearky ndicated in (Talle 4.6), Lower producer’s accwracy
vty for bare land dass (N.2) %). The remaining 2273 % percent i1 emission enen. This i
probably due 1o e similin spectral propertios of piels in Wis Lind waelland cover lasses with
1ome of We other [tatures. For indlance, bane land s sinilan To gpassland and pastune land in dry
vason avd fpm lard wnder crop bawerting sason, and [llowing time may bave 4 rdlative
dimibar spectral property and wight maie 1 diflficuld for the researcher To idewtifyy a1 piels Level.

User Accuracy

Tlis presnts te prolability Hhat te pinels in We darsified inage of W tudy area represnt ot
ars on We gpownd. 11 ollained by diding te 1o1al rumber of cornctly dassifped pirels in e
cattgory by e 1otal rumber of pixels on Hhe dasrified data. Ao in e cane of Wis tudy, [pom e
win's acomndcy point of view, buill environment preantid bow acomnacy (10.58 %). This implies
W, 1o some eelent, 1 i minclassiffed. This o probably cavnd by He presnce of built evirerment
in other band wae iy in Wt Study arta.

Ketpa Codfpcient

Ve Kappa codffpciont which meamnes darsification agpumnd, can alio be wud To armrs e
darifpcation scembey. 1 otprsss Yo proportionate rduction in tmer guerstid by 4
&WWWWMW%WW%aMMWWM(ENW,ZM?;
Congalton, 1999). The Kappa codffpciant (K) i1 calosdated wiing te information in Hhe enror matrin
1lle (Table 4.6) and wsing cquation gwen by (Congalton, 1999).
W&WZ:4=«'4M£M4M06W4«'4Ammam;x{~'=uifémn~5matoﬂ4u4/41€a4«4(4~w¢iw
column i (along e major diagonal); Xit = the manginal 1otal of row i (night of He matriz); Xit1
are W manginal 1olals of colummn i (bottom of He matrin); N Lo te 161l mumder of observations.
Therdfore, 1o gt Y bappa cotlficiont of We darsification process, e Congalto [ormula was applied.

(total * sum of correct)—sum of all the (row total * column total)

K=
total squared—sum of the (row total * column total)

Thertfore, K= 0.90 immplics that the dasiification was selatively good. 11 ia reasonable o emplo the
gnirated wap for further analiysis and Aodiss of potential ccotowninm dovelopmert,
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Proportion of Land Use/Cover Ausilable for Sustainable Ecotowrism Developmert in lme State

Table 3 Propertion of Land wie/ Cover Clasiiffication Ana Covrage

LuLe Rank Area Coverage (Hee) %
Desae forest S 6S747.34 12.8
Witer Loy 4 2163.8 04
Ligft forcotlFarmband. 3 305365.50 54
Bare Land 2 30656.92 6.0
Built Exvirorment 1 109601.49 213
Total §13535.09 100.0

Souncts uthon's GIS Pracgliia (2019)

The nesndt ine Table 3 revealed Hhat majority (S9.5%) or 305265.S0 Ha of e land space were covered
with Lglt forest/Farmdand, followed by 21.3% o1 109601.49 Ha #at was covered with Built
uwirorment. Dot forest which o e best land cover for ecolowiom dewelopment covend only
12.8% o1 6514).34 Ha of e study arta. Howeer, water cover amounts e least with enly 0.U0% or
2163.94 Ha o e arnea covrag. Built umirnorment covered 21.3% or 109601.49 Ha and las wo
vl for ccotounism developmert,

CONCLUSION

The purpore of Uis study i1 to walsate Hhe land wie/cover of Ime State wilability for swtainable
eeotowriam dewelopment. Buill emvironment bas adken over 4 lange ok of e land apace in lmo
date and Win dots wot [pvor sustainable ecotowriom deelopment. Water bodies flasy important part
i teolowriam in B of boating, rcrtation and vatunil yoological parks e, Hhe proportion i
ol encomaging for eotowriom. While Light [orest/[pnm land cam tncomrage ecotowniom, tey red 1o
be maraged and corwed properly and He opportumity wegled. Since dewae forent plays 4 major
role in tcotowniom, govrmment dould come wp with 4 dear el policy on [oresl comewation 4
only 12.8% of e entire land arta in made op of dewse forest a1 presesst. | tere (s me adequate
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policy o put in check We destruction of vgelation, Yis preentage will continue To dgerirate, going
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