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of land. Whie Lan® Pt i Landzg on often associated with how map, ;¢ NCE
: earth surface. Land oters that influence the natural hydyo, . Cy;n,s N
o mmmhgisme of the pam;"analysmg the Landuseand Langco,,’ .
aynnhmoﬂhis paper is aimed ate Nigeria. Three different datasets (L 5, dser i,
watershed. of ShiroroDam in Niger State: 6 were classified and analyse usiny el

imageries) of the area for1990, 2010 arr;ij?;f the analysed data revealeq tha |9 Arcs;

: : Ve

siTiga GIS software, PUb 1750055 10 26.38% in 2010, water bogy, /%,
girm?asﬁc{aﬂy from 62i8;;25 ,_ ;"2:)91960 On the contrary, agricultura| lang I;’hﬁgj
reduced from 2.03% in 1990 4;;’5 in 1990 to 50.98% in 2016. Baregrg;upd and buity, ; rfn
significant increase from 22. d 3.77% in 1990 to 12.34% ?nd 6.37% in 201g ’espec;,;,ff
also increased from §.93% atme.increase in agric land, builtup area and baregro,, dis !
Consequently, it is evident that which led to increasing demand for fooq g oitgy
result of increase in population, it is recommended that the concery, aufhonf."j

. : ently,
da!aesm af?er W‘ag:;::ggdlar{dcoverbased development strategy,

Keywords: Landuse, Landcover, Environmental degradation, GIS.

Landuseis characterized by arrangements, activities, and inputs people undertake inacerts

Landcover uce, change or maintain it. Land as a natural resource s Utilizeg
resource bytyl';?nf:nﬁg meet ﬂaeig needs. Landusethat does not comply with the Carrying
capacity and soil and water conservation service will trigger land degradation, (3
degradation is one of the parameters that affect the hydrological aspects of the Watersheg
espedially runoff (Yusuf et al., 2017). Surface runoff is a part of rainfall that flowss on groug
surface after the interception, depression storage, and infiltration takes place. The amountof
measured runoff is a function of rainfall, soil and Landusetype. High surface runoff is o
catseofpr’obleminawatetshed(\fusufetal., 2017).

Protecting the global environment is one of the critical problems the world is facing now ¢
i hdug toseve;al ram' Sﬂth,gsmpu]ation increase, depletion of natural resources an
the pollution of the environment Study g Zanjan, 2009 cited in (Ade & Afolabi (2013).
"degesofﬂte € become a major problem because of the absence

nentalimpacts Study (Zanjan, 2009 cited in (&

Geographic Information Systems ((;Itsa)l
Earth features, studying the environm:— :
ources. This gives the mostac”.
ata particular landscape 0
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sing the changes

(Kumar & Pandey, 2016). This FCChF!0|Ogy affords a practical means of analy
in the Landqsepattern at the mine sites at inaccessible places. It has also become possible to
get a synoptic coverage of a larger area, in a cost-effective and in a repetitive way:

ASs
strategies for managing natural resources and moni

Kudakwashe, 2010).
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Analysis of Landuse and Landcover Classiﬁca_tion of 1Q90 Satelllge I"_"agery

The result of the analysis of 1990 supervised maximum likelihood c!assﬁcatnon of the styg,
area was presented in figure 3.0. The map revealed five (5) categories of Landuse and
Landcover; vegetation, agriculture, built-ups, water body and bare-grounds/rock outcrops,
The areal extent of these Landuse and Landcover classes revealed that the dominay
Landcover in the study area is vegetation with an aerial coverage amounted to 126,229 g
(62.84% of the total area), located in almost all parts of the study area. The next largest is
agriculture with areal coverage of 450,573ha (22.43%). Bare ground,/rock outcrops also
covers a significant area of 179,293ha (8.93%). Water body and builtup areas however have

ghg least areal coverage of 407,51ha (2.03%) and 758,15ha (3.77%) respectively, see figu:

Igfetri:g%gr;;e of (;/'egetation covering 62% of the study area in relation to water body th
inCreasing.; inﬁTt)r' ;:]Igoncatazj the role of vegetation in reducing the rate of surface runoff, theret!
n and decreasing the likelihgod of flooding in the study area. Thisagre®

with the result of Wagner ef 4/ 201 " e
for change detection over the stsj dy gt)ar i11'1659 conditions were considered as a reference 0"
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Analysis of Landuse and Landcover Classification of 2010 Satellite Imagery

This period as shown in figure 4,0 withessed a ¢ onsiderable (|l'(.{'!':l‘;r- i%\ \/r-cu-lfmt'm cover from
62.84% during the previous decade to 868,716ha (43.25%) of the total area, This in turn
resulted In an increase in agricultural land and builtup areas from 407,51ha (2.03%) and
758,15ha (3.77%) to 861, 345 ha (42.88%) and 972,30ha (4.84%) respectively in 2010. This
is attributed to increase in population, thereby increasing the need for food and shelter
(evident from the increase in agricultural land and builtup areas) to meet the demand of the
communities. While the water body and bare ground/rock outcrops amount to 374.93Km’
(1.87%) and 1439.46 Km’ (7.17%) respectively. The decrease in water body can be attributed
to siltation of the water due to the fact that the satellite imageries used were of dry season
period. This agrees with the works of (Vivekananda, et. al., 2020) Multi-temporal image
analysis for LULC classification and change detection at Ananthapuramu, findings shows that

the area under built-up land and agriculture land increased considerably, whereas the area
under vegetation land and water bodies drastically decreased.
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Figure 4.1.3: 2010 Land use and landcover map of the study area
Source: Authors' Data Analysis

Analysis of Landuse and Landcover Classification of 2016 Satellite Imagery

Furthermore, the Landuse and Landcover classification for the 2016 revealed that vegetation
covers have continue to reduced drastically to 5692.71 Km® (28.34%) by 2016, from
868,716ha (43.25%) in 2010. However, bare ground/rock outcrops to 2479.14Km’ (12.34%)
and builtups covers 1280.3 Km’ (6.37%) and Agriculture increased greatly for the year 2016.
This progressive increase in built-up areas is in agreement with the work of Ade and Afolabi
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Vegetation 85.71 89,30 83.74

8
05.38 06.3 05.0

Agriculture 84.29 85.65 93.20 85.67 79.5 79.9

Built -up 81 79.76 87.7 78.20 95.5 87.10
Overall
Classification
Accuracy
(%)

Overall
Kappa

81.75 84.36 85.67

0.785 0.827 0.831

The res|ult shows higher accuracy of 81.75% in 1990, 84.36% in 2010 and 85.67 % in 2016
respectively and the corresponding Kappa statistics was 0.785, 0.827 and 0.831, respectively.
In general, the overall accuracy of the classification was consistently high which indicates high
level of agreement between classified image and Landcover categories on the field. These
accuracies agree with other studies carried out using similar methodology such as
Vivekananda, Swathi, and Sujith, (2020), Naikoo, Rihan, and Ishtiaque, M. (2020).

Conclusion

This paper explored the characteristics of LULC change. The study area has experienced a
trend of rapid changes in the years under study. Reducing the disaster risk brought about by
the rapid process has been a long-term goal of planning and flood plain management.
Quantitative research on the runoff changes brought about by environmental degradation
process is of great significance to environmentalist. This paper integrated the use of GIS and
remote sensing technology, combined to assessed the impact of Landuse change on surface
runoff in the study area.The research reveals the fundamental factors such as Landuse
pattern, low relief, increased in built-up and human activities will continue to intensify flooding
in the area. Therefore, there is a need to develop adequate understanding of structural urban
dynamics in order to have absolute foundation for formulating sound, sustainable and

effective urban policies.
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