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Abstract

Urbanisation and economic dependence on land and its numerous resources have
been the major driving force shaping various landscapes. This study employ the se
of remote sensing and GIS techniques to identify the various land uses, thetr

various transformations between 1986 and 2006 and measures the rate of urban
expansion and 10ss of vegetation cover 1 the study area. It also analysed the
Temperature over Abuja area using Landsat TM and

hanges in Land Surface a1 -
ET}Vi satellite data for 1986, 2002 and 2006. The variability of the Land Surface

Temperature has been investigated with respect to different land use/lmrd(coig
ned f * d (NI
d from the Landsat Visible and Near Infrare
(LU/LC). Types determine

Is. The emissivity per pixel 15 retrieved directly from satellite data and has
;h””mts_' ted as narrow band emissivity at the satellite sensor in order to have the
een estini
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at heat 15 stored uwrmg the @ av and
TﬂEEﬂ’I by night. Theretore Lrhan areas
=l 10 Ex‘*"k:;.;:.'_"";‘t ce a relatively higher
Emperatyre m-’“wawd with  the
smrounding rural areas. This thermal
ﬁﬁﬂm"e in conjunction with waste heat
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SRETANON Trom &am m m
with  smuliancows  satelite land
R tover data B overy usefal o
undorstand surtace conditvons of urban
areas. It & possble 10 evalvate the
relaizonshy hetweon the grownd cover
stuaton and Qly lomperamre using
satellite data. 1t has now become
sasuble 1o obtain detaled knowledge 4
of the land cover that determines the

hugh-temperature of an wrban area by

uhlmng mﬁmam rom a wide area
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have undergone & & e 97
due 10 accelerated growth 51

has been sped up,

“rban srowlh | -~
: . nvironment has

stress to the e .
his 15 parlicularly {ruc N
the cily where massive ngriculh_.lrm]
and is disappearing each year,
converting to urban or related uscs.
Evaluating the magnitude and patt?m (.}f
orowth of all the urban centres in Nigeria
::1 an urgent need. Furthermore, because

of the lack of apprnpriatu land use
measures  lor

extremece
occurred. T

planning and  the
sustainable development, random urban

arowth has been creating severe
environmental consequences. Thus, there
also is a need 1o assess the environmental
impact of the rapid urban growth (Jinqu,
2008).

The integration of remote sensing
and geographic informalion systems
(GIS) has been widely applied and has
recognised as a powerful and effective
tool in detecting urban land use and
land cover change. Satellite remote
sensing collects multi-spectral, multi-
resolution and mulli-temporal data
and turns them into information
valuable for understanding  and
monitoring urban land processes and for
building urban land cover datasets. €IS
tech_m]“gy provides a flexible
environment for entering, analysing and

Sokoto Journal of
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displaying digital  data from . |
SOLLrCes NEeCessary fosr urbm m
irlf"Hll[H Al1on, ‘im"'fﬁnn%
Aatabase development (Zultmmh 2[?06) fing

[-11;”1}‘;['

y Aim and Objectiveg

Alm
To assess the impact of urban Brow)
Abuja using geospalial technigque,

()hjcctiw-s

» To determine the spatia Cxlen
of UIIl in the area between
1986-2002;

assess  the  temperatyy

varialions associated with

different land use/land cover
types in the study area.

y 10

3. Materials and Methods
3.1  The Study Area

3.1.1 Location, position and extent

Abuja is located in the centre of the
country in the Guinea savannah
between latitudes 8°25”N and 9°25“N
and longitudes 6°45”E and 7°45"E and
occupies an area of about 8000 square
kilometers. It is bordered in the north
by Kaduna state, to the cast Dby
\assarawa state, to the west by Niger
state and to the south by Kogi stat‘e: Il
became the new administrative C&P{lza_:_l
of Nigeria in 1976 after Lagos but_ the
actual development and mgmmﬁﬂt
into Abuja started in 1980, a e

masler plan was compleled LR T
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Figure 7. 2003
SUre 2: Flowchart of estimating surface temperature adopted from Weng,
the rag; the thermal |
» radtometricau ' d Landsat TM and ETM band 3, 4 and _ |
Nira-paq y correcte andas ; The following method ;
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OPted sequentially
X : A 1mage;
- 1. €xtraction of digital number(DN) from the TIR 1mag

'ep 2. conversion of DN to spectral radiance using
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L is Lthe spes lral radiance

Slep 1 calculate the etftecthive satlelhte | L‘TTl]."’l'TﬂtLlru using

Where K2 and K1 are constants and the values are
l.andsat TM Landsat ETM
K1 607.76 666.09 mWem”2
K. 1 260.56 1282.71 K

» Step 4: calculate the NDVI

NDVI= (R band 4-R bandE)/(R band 4-R band 3)

R band 4 and R band 3 are the land surface reflectance in the near infra-red

and the visible bands respectively;

3 5: calculate Emissivit

(€) from the NDVI
Fmissivity (g) =1.094 + 0.047 x In (NDVI)

» Step 6: compute the surface temperature (Is)

---------------------

: = ker
Where A is the wavelength of the emitied radiance = 11.5opm (Markham jﬂ% ».B.al ;_
1985); and p = hc/o = 1.438 x 10"2 mK; © —Stefan Boltzmann constantﬂ(;-; o
8Wm~-2K~4), h = Planck’s constant (6.626 x107-34]s) and ¢ =2.998 X 10 A

4. Results and Discussion e
The results of this study are presented in form of maps, charts and statistic
™

_—
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5.1 Recommendatiﬂns

Finally, despite the fact that loss of
vegetal cover to urban growth cannot
be totally halted, but sustainable
planning and management will go a
long way towards reliable and
sustainable way of protecting the
vegetal cover which always serves as
the ecosystem service provider to the
urban centers and also policy makers
should incorporate afforestation and
ostablishments of green belts and parks

into the city planning schemes.
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