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PortPortPortPort HarcourtHarcourtHarcourtHarcourt citycitycitycity waswaswaswas richrichrichrich inininin floraflorafloraflora andandandand isisisis alsoalsoalsoalso aaaa goodgoodgoodgood habitathabitathabitathabitat forforforfor
faunafaunafaunafauna butbutbutbut thethethethe availabilityavailabilityavailabilityavailability ofofofof thisthisthisthis qualityqualityqualityquality ofofofof landlandlandland covercovercovercover tendstendstendstends towardstowardstowardstowards
extinctionextinctionextinctionextinction asasasas aaaa resultresultresultresult ofofofof urbanurbanurbanurban driftdriftdriftdrift fromfromfromfrom metropolitanmetropolitanmetropolitanmetropolitan areasareasareasareas totototo
coastalcoastalcoastalcoastal landformslandformslandformslandforms forforforfor aboutaboutaboutabout aaaa centurycenturycenturycentury.... PriorPriorPriorPrior totototo wetlandswetlandswetlandswetlands conversion,conversion,conversion,conversion,
activitiesactivitiesactivitiesactivities alongalongalongalong coastalcoastalcoastalcoastal fringesfringesfringesfringes causedcausedcausedcaused bybybyby increasedincreasedincreasedincreased landlandlandland needneedneedneed ofofofof
inhabitants,inhabitants,inhabitants,inhabitants, whichwhichwhichwhich accountedaccountedaccountedaccounted forforforfor thethethethe hugehugehugehuge losslosslossloss ofofofof 9209920992099209....05050505 hectareshectareshectareshectares
overoveroverover thethethethe NigerNigerNigerNiger DeltaDeltaDeltaDelta ((((GodstimeGodstimeGodstimeGodstime etetetet alalalal....,,,, 2005200520052005)))).... ThisThisThisThis studystudystudystudy accountsaccountsaccountsaccounts forforforfor
“Digital“Digital“Digital“Digital UrbanUrbanUrbanUrban changechangechangechange mappingmappingmappingmapping forforforfor PortPortPortPort HarcourtHarcourtHarcourtHarcourt City”City”City”City”.... TheTheTheThe
methodologymethodologymethodologymethodology ofofofof landlandlandland----useuseuseuse classificationclassificationclassificationclassification andandandand changechangechangechange detectiondetectiondetectiondetection
mappingmappingmappingmapping waswaswaswas employedemployedemployedemployed usingusingusingusing LandsatLandsatLandsatLandsat datasetsdatasetsdatasetsdatasets forforforfor threethreethreethree epochsepochsepochsepochs ((((LuiLuiLuiLui
andandandand Mason,Mason,Mason,Mason, 2009200920092009;;;; BhattaBhattaBhattaBhatta,,,, 2010201020102010)))).... PopulationPopulationPopulationPopulation growthgrowthgrowthgrowth priorpriorpriorprior totototo rapidrapidrapidrapid
urbanizationurbanizationurbanizationurbanization waswaswaswas identifiedidentifiedidentifiedidentified asasasas aaaa catalystcatalystcatalystcatalyst forforforfor mostmostmostmost deforestationdeforestationdeforestationdeforestation.... TwoTwoTwoTwo
landlandlandland coverscoverscoverscovers werewerewerewere extractedextractedextractedextracted (Vegetation(Vegetation(Vegetation(Vegetation andandandand WaterWaterWaterWater body)body)body)body).... TheseTheseTheseThese
featuresfeaturesfeaturesfeatures werewerewerewere convertedconvertedconvertedconverted fromfromfromfrom rasterrasterrasterraster totototo polygon,polygon,polygon,polygon, whichwhichwhichwhich werewerewerewere laterlaterlaterlater
usedusedusedused inininin creatingcreatingcreatingcreating anananan indexindexindexindex classificationclassificationclassificationclassification mapmapmapmap.... Therefore,Therefore,Therefore,Therefore, thethethethe
computedcomputedcomputedcomputed raterateraterate ofofofof changechangechangechange forforforfor thethethethe 30303030 yearsyearsyearsyears underunderunderunder reviewreviewreviewreview waswaswaswas ----
3713371337133713....18181818hahahaha betweenbetweenbetweenbetween 1999199919991999 andandandand 2014201420142014 withwithwithwith anananan annualannualannualannual raterateraterate ofofofof changechangechangechange ----
265265265265....227227227227 perperperper yearyearyearyear....



17-06-2015

3rd FIG Young Surveyors European Meeting 2

PeriodicPeriodicPeriodicPeriodic andandandand preciseprecisepreciseprecise changechangechangechange detectiondetectiondetectiondetection ofofofof Earth'sEarth'sEarth'sEarth's surfacesurfacesurfacesurface
featuresfeaturesfeaturesfeatures isisisis extremelyextremelyextremelyextremely importantimportantimportantimportant forforforfor understandingunderstandingunderstandingunderstanding
relationshipsrelationshipsrelationshipsrelationships andandandand interactionsinteractionsinteractionsinteractions betweenbetweenbetweenbetween humanhumanhumanhuman andandandand
naturalnaturalnaturalnatural phenomenaphenomenaphenomenaphenomena inininin orderorderorderorder totototo promotepromotepromotepromote betterbetterbetterbetter decisiondecisiondecisiondecision
makingmakingmakingmaking.... RemoteRemoteRemoteRemote sensingsensingsensingsensing datadatadatadata areareareare primaryprimaryprimaryprimary sourcessourcessourcessources
extensivelyextensivelyextensivelyextensively usedusedusedused forforforfor changechangechangechange detectiondetectiondetectiondetection inininin recentrecentrecentrecent decadesdecadesdecadesdecades....
ManyManyManyMany changechangechangechange detectiondetectiondetectiondetection techniquestechniquestechniquestechniques havehavehavehave beenbeenbeenbeen developeddevelopeddevelopeddeveloped....
InInInIn thisthisthisthis paperpaperpaperpaper thethethethe NormalizedNormalizedNormalizedNormalized DifferenceDifferenceDifferenceDifference VegetationVegetationVegetationVegetation IndexIndexIndexIndex
(NDVI)(NDVI)(NDVI)(NDVI) whichwhichwhichwhich isisisis aaaa simplesimplesimplesimple numericalnumericalnumericalnumerical indicatorindicatorindicatorindicator thatthatthatthat cancancancan bebebebe
usedusedusedused totototo analyzeanalyzeanalyzeanalyze remoteremoteremoteremote sensingsensingsensingsensing measurements,measurements,measurements,measurements, andandandand
assessassessassessassess whetherwhetherwhetherwhether thethethethe targettargettargettarget beingbeingbeingbeing observedobservedobservedobserved containscontainscontainscontains livelivelivelive
greengreengreengreen vegetationvegetationvegetationvegetation isisisis beingbeingbeingbeing usedusedusedused.... LandLandLandLand useuseuseuse landlandlandland covercovercovercover
changechangechangechange studystudystudystudy isisisis aaaa diagnosticdiagnosticdiagnosticdiagnostic tooltooltooltool forforforfor determiningdeterminingdeterminingdetermining
sustainabilitysustainabilitysustainabilitysustainability andandandand hencehencehencehence itsitsitsits preciseprecisepreciseprecise andandandand properproperproperproper executionexecutionexecutionexecution
isisisis importantimportantimportantimportant forforforfor sustainablesustainablesustainablesustainable developmentdevelopmentdevelopmentdevelopment ofofofof mountainousmountainousmountainousmountainous
regionregionregionregion ((((PradhanPradhanPradhanPradhan,,,, 2002200220022002))))....

INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION
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CityCityCityCity growthgrowthgrowthgrowth isisisis aaaa majormajormajormajor indicatorindicatorindicatorindicator ofofofof industrializationindustrializationindustrializationindustrialization whichwhichwhichwhich hashashashas aaaa negativenegativenegativenegative
impactimpactimpactimpact onononon thethethethe environmentalenvironmentalenvironmentalenvironmental healthhealthhealthhealth ofofofof aaaa localitylocalitylocalitylocality.... PortPortPortPort HarcourtHarcourtHarcourtHarcourt citycitycitycity isisisis ofofofof
economiceconomiceconomiceconomic importanceimportanceimportanceimportance totototo NigeriaNigeriaNigeriaNigeria withwithwithwith aaaa concentrationconcentrationconcentrationconcentration ofofofof multimultimultimulti----nationalnationalnationalnational oiloiloiloil
industriesindustriesindustriesindustries inininin it,it,it,it, nownownownow beingbeingbeingbeing associatedassociatedassociatedassociated withwithwithwith unplannedunplannedunplannedunplanned andandandand naturenaturenaturenature
threateningthreateningthreateningthreatening activitiesactivitiesactivitiesactivities.... ThisThisThisThis hadhadhadhad resultedresultedresultedresulted inininin highhighhighhigh amountsamountsamountsamounts ofofofof commercialcommercialcommercialcommercial
andandandand industrialindustrialindustrialindustrial activitiesactivitiesactivitiesactivities asasasas wellwellwellwell asasasas anananan everevereverever----increasingincreasingincreasingincreasing multimultimultimulti----culturalculturalculturalcultural
populationpopulationpopulationpopulation andandandand alsoalsoalsoalso thethethethe mostmostmostmost populouspopulouspopulouspopulous NigerNigerNigerNiger DeltaDeltaDeltaDelta citycitycitycity governedgovernedgovernedgoverned bybybyby
naturalnaturalnaturalnatural landlandlandland constraintsconstraintsconstraintsconstraints (Specialist(Specialist(Specialist(Specialist Consult,Consult,Consult,Consult, 1975197519751975;;;; PepplePepplePepplePepple,,,, 2014201420142014)))).... PepplePepplePepplePepple
((((2014201420142014)))) identifiedidentifiedidentifiedidentified populationpopulationpopulationpopulation increaseincreaseincreaseincrease whilewhilewhilewhile Godstime’sGodstime’sGodstime’sGodstime’s ((((2005200520052005)))) identifiedidentifiedidentifiedidentified
differentdifferentdifferentdifferent humanhumanhumanhuman inducedinducedinducedinduced activitiesactivitiesactivitiesactivities forforforfor thethethethe deforestationdeforestationdeforestationdeforestation inininin demanddemanddemanddemand forforforfor
moremoremoremore urbanurbanurbanurban spacespacespacespace....

To delineate the land cover changes spatially and quantitatively 
over period of 30 years.
To identify and class the NDVI extracts for all dates and derive 
temporal change rate and trend.

TheTheTheThe aimaimaimaim ofofofof thisthisthisthis studystudystudystudy waswaswaswas totototo produceproduceproduceproduce anananan effectiveeffectiveeffectiveeffective timetimetimetime lapselapselapselapse mapmapmapmap
ofofofof PortPortPortPort HarcourtHarcourtHarcourtHarcourt workingworkingworkingworking withwithwithwith geogeogeogeo----informationinformationinformationinformation toolstoolstoolstools andandandand relaterelaterelaterelate
thesethesethesethese delineateddelineateddelineateddelineated areasareasareasareas totototo vegetationvegetationvegetationvegetation indexindexindexindex differencesdifferencesdifferencesdifferences inininin yearsyearsyearsyears
employingemployingemployingemploying thethethethe tritritritri----stimulusstimulusstimulusstimulus colourcolourcolourcolour theorytheorytheorytheory....
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METHODOLOGYMETHODOLOGYMETHODOLOGYMETHODOLOGY
P
L
A
N

P
L
A
N

P
L
A
N

P
L
A
N

RATIO AND INDEX CHANGE DETECTION APPROACHRATIO AND INDEX CHANGE DETECTION APPROACHRATIO AND INDEX CHANGE DETECTION APPROACHRATIO AND INDEX CHANGE DETECTION APPROACH

There are various different types of ratios and indices
but this study has chosen the following; Water Ratio
(WR), Normalized Difference Vegetation Index (NDVI)
and Built up extraction (BUE) as they will be used at
every stage of this exercise (Lui and Mason, 2009;
Bhatta, 2010). Most vegetation indices are built upon the
knowledge that healthy, green vegetation normally
reflects 40 - 50% of the incident energy in the near
infrared part of the spectrum (0.7- 1.1 µm) while
absorbing 80 - 90% of the incident energy in the visible
(0.4 - 0.7 µm) portion of the electromagnetic spectrum
(Jensen, 1996). These ratios or indices can be expressed
mathematically as listed overleaf.

AAAA.... Normalized Normalized Normalized Normalized Difference Vegetation Index (NDVI)Difference Vegetation Index (NDVI)Difference Vegetation Index (NDVI)Difference Vegetation Index (NDVI)
A very high positive value for healthy vegetation is
obtained from NDVI and on the other hand very low
negative value is obtained from features like water
cloud etc. and in most case a moderate near zero
value for rock and bare earth surface. Normalizing the
simple vegetation index could compensate for some
of those reflectance issues. Almost all available
indices are designed to detect a unique spectral
feature known as red edge, hence utilizing enhanced
ratio or differencing approach which will highlight the
aforesaid red edge.
NDVINDVINDVINDVI = (DNNIR - DNR)

(DNNIR+ DNR)
Where DNNIR = Brightness value of pixel in NIR band

DNR = Brightness value of pixel in Red band
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C. C. C. C. Built up Extraction (BUE)Built up Extraction (BUE)Built up Extraction (BUE)Built up Extraction (BUE) = (= (= (= (DNB 

+ + + + DNNIR + DNSWIR)
This is a band arithmetic
technique intended to suppress
the similarities of between bands,
hence the image histogram will
suppress areas of little or no
change occurrence by threshold
operation; a process of
segregating the produced BUE
image having gray values between
black and white (0 and 1)
separated at a threshold gray
value (Lui and Mason, 2009;
Bhatta, 2010). This technique can
only be performed with the ETM+
2013 image.
BUEBUEBUEBUE ==== ((((DNB++++ DNNIR + DNSWIR)
Where
DNB = Brightness value of pixel in
Blue band
DNNIR = Brightness value of pixel in
NIR band
DNSWIR = Brightness value of pixel

B. B. B. B. Water Water Water Water Ratio (WI)Ratio (WI)Ratio (WI)Ratio (WI) = DNSWIR /DNG  

This is a band ratio technique
intended to suppress the similarities
of between bands, hence the image
histogram will suppress areas of little
or no change occurrence by threshold
operation; a process of segregating
the produced WI image gray values
between black and white (0 and 1)
separated at a threshold gray value
(Lui and Mason, 2009; Bhatta, 2010).
Smith’s (1997) study utilized a similar
approach to distinguish water bodies
from other features and obtained an
error estimate of less than 5% when
compared to aerial photography. For
this study it will be used to extract
water bodies to create themes for
user defined tailored classification
approach.
WIWIWIWI = DNSWIR /DNG

Where
DNSWIR = Brightness value of pixel in
SWIR band
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DATA AND DATA SOURCESDATA AND DATA SOURCESDATA AND DATA SOURCESDATA AND DATA SOURCES
Data and data sources involves all available relevant acquisition of data; As a
prerequisite for studies of this nature the utilization of multi-source dataset is
essential part of any functional mapping or inventory project since it requires
data description documentation and quality assessment. Therefore, data source
is divided in two parts namely; the office and field study.

Desk StudyDesk StudyDesk StudyDesk Study
This conceptual stage of the project solely involves the observation of existing
secondary information of the Port Harcourt Local Government Area. Existing
dataset were prepared for visual image interpretation; essential to the proposed
mapping and field planning exercise.
Table 1: Showing available datasets, their description, dates of acquisition and
sources.

Field StudyField StudyField StudyField Study
This could also be called a field study since it actually deals with the data
obtained by the researcher from the study area. For this study field
reconnaissance was conducted to obtain photographs and ground control
coordinates of vantage point of photographic data capture.

S/N DATA DESCRIPTION DATE SOURCE
1. LANDSAT MSS (image data) 1984 http://edcsns17.cr.usgs.gov/NewEarthExplorer 
2. LANDSAT TM (image data) 1999 http://edcsns17.cr.usgs.gov/NewEarthExplorer 
3. LANDSAT ETM+ (image data) 2014 http://edcsns17.cr.usgs.gov/NewEarthExplorer 
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EVALUATION & RESULTSEVALUATION & RESULTSEVALUATION & RESULTSEVALUATION & RESULTS
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Interval
Before Impact After Impact Change Annual change Rate

Spacing in  years
Area (ha) Area (ha) Area (ha) Area (ha/yr) Inference

1984 - 1999 5060.44 5347.09 286.65 19.110 Gain 15
1999 - 2014 5347.09 1633.91 -3713.18 -265.227 Loss 14

Table 2: Shows area and change calculation from NDVI statistics for all dates.

S/No Colour Combination Interpretation

1 Black R - G - B No vegetation in all images (not in 1984, 1999 & 2014 images).

2 White R + G + B Vegetation before 1984 (exist in all images).
3 Magenta B + R Vegetation before 1984 and after 1999 (exist in 1984 & 2014 images).
4 Green (G) Green only Vegetation after 1984 and before 2014 (only in 1999 image).
5 Yellow R + G Vegetation after 1984 (exist in 1999 and 2014 images).

6 Blue (B) Blue only Vegetation before 1999 (only in 1984 image).

7 Red (R) Red only Vegetation after 1999 (only in 2014).
8 Cyan G + B Vegetation before 2014 (exist in 1984 and 1999 images).

Table 3: Shows the interpretation for the binary image of 3 dates in RGB composite.

CHANGE ANALYSISCHANGE ANALYSISCHANGE ANALYSISCHANGE ANALYSIS
Change detection ability does not terminate at identifying land cover
changes but the analytic capability of measurements utilizing geo-
information application tool. Therefore, the difference between images and
maps is very important in change detection analysis, utilizing statistical
testing can show significant difference the type of index or classifier used.
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CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION

S/N Human Activities Effects

1. Deforestation
Decrease in green vegetation; decrease in transpiration; decrease in rainfall; land
deterioration; increase in pollution in water bodies.

2. Agriculture
Increase in sedimentation and storm water runoff; land deterioration; increase in
pollutants in water bodies.

3. Mining and Construction Lowering of water table; increase in sediments and pollutants; leaching.

4. Domestic and municipal
Increase in pollutants in water bodies; loss of aquatic life; inferior water quality
sanitary and health hazards.

5. Industrial
Increase in pollutants, toxic and hazardous chemicals; health hazards; increase in
temperature of water bodies, loss of aquatic life.
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It is important to restate the overall objectives of this study are as
follows; firstly “to delineate the land cover changes spatially and
quantitatively over period of 30 years”. Secondly, “to identify and
class the NDVI extracts for all dates and derive temporal change
rate and trend”.
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RECOMMENDATIONRECOMMENDATIONRECOMMENDATIONRECOMMENDATION

Further work is recommended to improve the results obtained
from water ratio and NDVI.

THANK YOU

FOR YOUR APT

ATTENTION
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Human Activities
1. Deforestation
2. Agriculture

3. Mining and Construction
4. Domestic and municipal
5. Industrial

QUESTIONQUESTIONQUESTIONQUESTION:::: HOWHOWHOWHOW CANCANCANCAN YOUNGYOUNGYOUNGYOUNG SURVEYORSSURVEYORSSURVEYORSSURVEYORS HELPHELPHELPHELP ININININ
MANAGINGMANAGINGMANAGINGMANAGING THETHETHETHE AFORESAIDAFORESAIDAFORESAIDAFORESAID HUMANHUMANHUMANHUMAN ACTIVITIES?ACTIVITIES?ACTIVITIES?ACTIVITIES?


