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Abstract  

  

Watershed assessment and developmental strategy demands precise measurement of the past and 

present land use parameters. Failure of Shiroro dam in 1999 and 2004 was attributes to upstream 

soil erosion. Hence, the study of land use change within the corridors of the reservoir for proper 

understanding of the watershed dynamics becomes very crucial.  These dynamics was studied for 

a period of 38 years (1975-2013) in the Kaduna watershed, north central Nigeria using Soil and 

Water Assessment Tool. The land-use land cover of the year 1975, 2000, and 2013 was 

reclassified into nine (9) classes in 1975 and eight (8) classes in 2000 and 2013, because of the 

extinction of Forest evergreen land use between 1975 and 2000. The classification shows the 

percentage land area of each of the land use type and the area in hectares. Findings revealed total 

extinction of the 0.03% of Forest evergreen land before 2000, in 2013 range grasses, forest-

mixed and wetlands-forested land-use have lost 23.92%, 2.06%, 3.77%, watershed land area 

respectively while, wetlands-mixed, agricultural land, water, barren and built-up land gained 

0.18%, 27.81%, 0.53%, 0.02% and 1.25% respectively as at 2013. The lost in land-use area was 

attributed to human activities such as clearing and degradation of the natural landscape to 

another land-use type which posed a stern threat to the Shiroro dam downstream and the 

environment. If this persists it might contribute to global warming problems and land exposure to 

agents of erosion. Thus, appropriate best management practice of the watershed become 

essential.  

  

Keywords: Best management practice, dynamic, global warming, Kaduna watershed, land use 

and land cover, SWAT.  
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Introduction  

 

Land-use has received significant global attention because changes in land-use often takes place 

at a very fast rate. According to the United Nations Population Fund (1999), 80% of the world’s 

population will live in cities by the year 2025. Land development such as residential and 

commercial development is replacing undeveloped land at a very fast rate in the most 

metropolitan area of the world. Change detection is the use of time-series satellite imageries and 

orthophoto maps of the area under study, from which land-use maps can be generated by visual 

interpretation or image processing. 

FAO (1997) defined land-use as a task carried out to produce one or more goods and 

services. Therefore, it can be referred to as a function or purpose for which land is being used, 

e.g., residential, recreation, agriculture etc. Land cover, on the other hand, is observed physical 

cover as seen from remote sensing device or from the ground, it includes both natural and 

planted such as roads, buildings, water, ice or sand surface. Land cover data are captured either 

through field survey or analysis of remotely sensed imagery. With the advent of air and space 

borne remote sensing technique, it is possible to obtain data of the land use and land cover for 

any period of recent time (Adeniyi & Omojola, 1999). Yasodharan and Bindu (2015), submitted 

that remote sensing and Geographical Information System (GIS) techniques provide consistent 

and accurate base line information than any of the conventional surveys. Thus, the integration of 

the two have become very important to analyse the tendency, degree, nature, location, and extent 

of changes in land use and land cover (LULC) (Adeniyi & Omojola, 1999). Land cover maps 

give information that aid managers to best understand the current landscape, model water 

quality, assess urban growth, predict and assess impacts from storm surges and flood etc. 

(Ndulue et al., 2015). Thus, aerial photograph remains an essential source of LULC data (Cots-

Folch, 2007).  

LULC change studies have applied different methods, like obtaining historical records 

and statistics, Normalized Difference Vegetation Index (NDVI), satellite imagery, 

photogrammetry, scenarios from regression or process-based models and paired watershed 

approach (Githui et al., 2009). However, studies all over the world revealed that land-use change 

detection using Geography Information System (GIS) and remote sensing techniques has been 

used in many studies with amazing results to help planners, government and policymakers in 

planning and decision making (Olaleye et al., 2009; Haque & Basak, 2017; Burrough, 1986; 

Kamaruzaman & Senthavy, 2003; Hegazy & Kaloop, 2015). The combination of GIS tools and 

remote sensing have led to a new model in environmental studies (Chukwudi et al., 2017). 

Remote sensing and GIS have been extensively accepted in environmental resources 

management and widely applied in landuse and landcover change detection (Overmars et al., 

2007; Pontius et al., 2001; Mas et al., 2014) and land classifications as well (Feranec, 2000; 

Lambin, 1997; Heymann, 1994; Ahmed et al., 2018; Daramola et al., 2022).  

However, the use of GIS tool and SWAT (physically based) model to carry out change 

detection analysis, is now gaining prominence. SWAT is a physically based model that can 

simulate hydrological, physical and chemical processes, and integrate them with remote sensing 

and geographical information system, to predict runoff, sediment, the flow of nutrients and 

pesticides within a basin area. The proficient of SWAT land-use change detection has been 

tested by various authors in the literature acknowledging SWAT model as a capable model of 

land-use change detection. Most especially in the aspect of predicting hydrologic conditions over 

various temporal and spatial scales. 
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Different authors have used remote sensing data coupled with GIS tools and SWAT 

model to study, land use and land cover change. Singh et al. (2018), investigated the 

hydrological responses of a watershed to land cover dynamics for the period 2000 to 2010 and 

evaluate the impacts of land-use changes on streamflow using SWAT model with these inputs’ 

parameters; DEM, land-use map, soil map and weather attributes data. Zhimin Deng et al. 

(2015), examined the simulation of land-use/land cover change and its effects on the 

hydrological characteristics of the upper reaches of the Hanjiang basin, using SWAT model. 

Obiero and Hassan (2015), determined the effect of land-use change on streamflow Naro Moru 

River catchment Kenya, using Soil Water Assessment Tool model. Gabiri et al., (2019) studied 

modelling the impact of land-use management on water resources in a tropical inland valley 

catchment of central Uganda, East Africa. All these and many more proved the efficacy of 

SWAT model in LULC dynamics all over the world. 

Dynamics in land use land cover is generally caused by clearing and degradation of the 

natural land cover to artificial land-use types such as agriculture and urban, which pose a serious 

threat to the ecosystem. These alterations, according to Reis (2018), do lead to environmental 

problems such as landslides and flood, impact on biodiversity and aquatic ecosystems (Turner et 

al., 2001), water quality and supply (Butt et al., 2015). Thus, the study area was selected for 

change detection to salvage the Shiroro dam downstream of the watershed from another failure, 

aside from the year 1999 and 2004 failure due to mud and sand (sediments) eroded upstream of 

the reservoir, an aftermath of soil erosion and excessive rainfalls (Jimoh et al., 2014; Lukman et 

al., 2011). 

Abam (2001) confirmed that river Kaduna, a tributary of the Shiroro river (the study 

area) receives sediment influx of about 96 t/km
2
 (66.6x10

6
) ton per year. While Daramola (2019) 

affirmed that Shiroro dam received annual sediment influx of about 84.1 t/ha/yr from the four 

reaches that supply water to the dam namely Kaduna, Gutalu, Sarkinpawa and Dinya. Adeogun, 

Sule and Salami (2018), corroborates this fact that information gathered on the three Nigeria 

hydropower reservoirs (Shiroro, Kanji and Jebba) confirmed that the storage capacities of these 

dams have been critically affected by substantial movement and deposition of sediment from 

upstream of the dams to the reservoirs. 

These understanding of land use and the dynamics over a period of time is essential for 

better planning, development of control measures (Mirkatouli, 2015), and improved resources 

management and decision making (Lu et al., 2004; Seif & Mokarram, 2012), and for better 

understanding of interactions and relationships between human activities and natural phenomena 

(Seif & Mokarram, 2012). Hence, the need for change detection analysis using remote sensing 

data becomes very essential in any giving watershed. 

 

 

Study area   

 

The study area watershed is situated upstream of Shiroro dam herewith refers to as Kaduna 

watershed located in north-central Nigeria (Figure 1a), West Africa. Kaduna watershed is located 

amid latitude 9.35°N, 11.28°N and Longitude 6.45°E, 8.55°E with an estimated land area of 

32,124.63 km
2
. The elevation range of the watershed is between 377 m to 1544 m having a mean 

elevation of 683 m above sea level.  

The major rivers that traverse the watershed (Figure1b) are rivers Kaduna, Sarkinpawa, 

Gutalu and Dinya. These four rivers constitute the sources of water supply to Shiroro reservoir. 
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Rivers Kaduna is about 550 km in length, is the major source of water to Shiroro reservoir. River 

Kaduna is mostly used for transportation of local produce and fishing, while the Gbari (Gwari 

tribe) used the northern part of the river floodplains for swamp rice farming, the Nupe tribe used 

the southern plains for rice and sugarcane cultivation around Edozhigi, Bida and Badeggi (Figure 

1b). Important places around the river are Kaduna, which is the largest city, Padambayi, Wuya, 

Wulot and Patigi.
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   Source: Oshodi (2005).         
           

 

 

A B 

Figure 1A. Nigeria major basins and the study area sub-basins Figure 1B. Kaduna watershed area with major towns and villages. 
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Methods 

 

The study integrated SWAT model with GIS tools using Digital Elevation Model (DEM) of 30m 

resolution obtained from Shuttle Radar Topography Mission (SRTM), and the 2 km resolution 

land-use land-cover map of West Africa obtained from U.S. Geological Survey Earth Resources 

Observation and Science (USGS EROS) (Table1). The 1 km resolution soil map of Nigeria (soil 

types and texture), from FAO Soil database 2012. Daily Weather data of Precipitation, Minimum 

and Maximum Temperature, Relative Humidity, Wind and Solar Radiation obtained from two 

stations Shiroro Dam Meteorological Station and Nigeria Meteorological Station (NIMET) were 

also used.  

In ARCSWAT environment the spatial data (DEM, LULC map, Soil map) were projected 

to the Universal Transverse Mercator Zone 32 Northern Hemisphere (UTM Zone 32N) that 

matches the study area location, and all input files were in metres. Automatic watershed 

delineation (AWD), hydrologic response unit creation, and SWAT input tables were generated 

following standard modelling procedures for each of the year 1975, 2000 and 2013 separately 

and the three different results compared to draw conclusion. Detail information on ARCSWAT 

procedure can be referred from Winchell et al., 2010; Spruill et al., 2000; Arnold et al, 2012. 

 
Table 1. SWAT model input data. 

 

Data type Description Resolution Source 

Weather Precipitation, Min. and 

Max. Temperature, 

Relative Humidity, Wind 

and Solar Radiation 

Daily Shiroro Dam Meteorological 

station and NIMET Kaduna 

Topography Digital Elevation Model 30m Shuttle Radar Topography 

Mission (SRTM) 

Land Cover 

Map 

Land cover classification 

of 1975, 2000 and 2013. 

2km U.S. Geological Survey Earth 

Resources Observation and 

Science (USGS EROS) 

Soil Map 

 

Soil types and texture 

 

1km 

 

FAO Digital Soil database 

map of the World 

 

The 30 m resolution DEM used for this study was extracted from the Shuttle Radar 

Topography Mission (SRTM) 1 Arc-Second Global elevation data, United State Geological 

Survey (USGS) portal. The LULC maps have 25 classes of land cover classification. The study 

area watershed reconnaissance survey was conducted to obtained information on the land-use 

and land cover of the area. Information obtained was used to arguments West Africa: Land-use 

and Land Cover Dynamics of 1975, 2000, and 2013 produced by U.S. Geological Survey Earth 

Resources Observation and Science (USGS EROS). The model automatically assigned unique 

values in the Grid-Field representing the land use. The second column contains the area of each 

type of land use. And the third column contains the land use names in the SWAT database 

corresponding to each index value. To fill correct values in the third column, the look-up table 

was imported to enable the SWAT Land-use Classification Table which gives room for the 

linking of land-use names in the SWAT database corresponding to each index value. In look-up 

table is the correct values, the userland (the watershed land-use prepared by the user) table which 

give room for the automatic assignment of the landcover classes, and it was reclassified using the 

Reclassify button (Winchell et al., 2010). 
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Results and discussion  

  

Land-use land cover change in the year 1975 

 

 The LULC of the year 1975 was reclassified by SWAT model into nine (9) land-use types from 

the original twenty-five (25) classes, because of the linking of land-use names in the SWAT 

database corresponding to each index value of the userland table. The classification shows the 

percentage land area of each of the class types and the area in hectares. The range grasses have 

the highest watershed land area of about 56.65% of the total watershed land, followed by 

agriculture land-use, wetland forested, forest mixed, wetland mixed, barren, built-up, water and 

forest evergreen with 28.89%, 7.7%, 4.5%, 0.83%, 0.59%, 0.53%, 0.28%, 0.03% watershed land 

area respectively (Table 2). 

 
Table 2. Watershed land-use types, land area and percentage watershed of the year 1975. 

 

S/n Land-use Types  Land-use Code Area [ha] %Watershed 

1. Forest-Evergreen  FRSE 999.4483 0.03 

2. Range-Grasses  RNGE 1819805.49 56.65 

3. Wetlands-Mixed WETL 26519.3566 0.83 

4. Agricultural Land-Generic  AGRL 928049.858 28.89 

5. Water  WATR 8847.5204 0.28 

6. Barren  BARR 19069.0749 0.59 

7. Built-up   URBN 16950.0125 0.53 

8. Forest-Mixed  FRST 144708.671 4.5 

9. Wetlands-Forested WETF 247513.443 7.7 

 
Land-use land cover change in the year 2000 

 

The LULC of the year 2000 was reclassified by the SWAT model into eight (8) land-use types 

because of the extinction of the forest mixed land use between the year 1975 and 2000. The 

classification shows the percentage of the land area of each of the class types and the land area in 

hectares. However, the result revealed the extinction of forest evergreen between the year 1975 

and 2000.  

Comparing the 1975 results with that of 2000, the study revealed that some land use types 

gained more land while some loss land area to other form of land use. The agriculture land-use 

has the highest watershed land area of 44.4% as at the year 2000, gaining 15.51% watershed land 

area over the year 1975, followed by the range grasses with 42.72% watershed land area in the 

2000 showing a 13.93% loss from the year 1975. In the year 2000, wetland mixed has 1.09% 

watershed land area, gaining 0.26% watershed land area, wetland forested has 6.31% watershed 

land area, loss 1.39% watershed area, forest mixed has 2.97% watershed land area, lost 1.53% 

watershed land area compared to the year 1975. Built-up has 1.32% watershed land area, gaining 

0.79% of the watershed area. water has 0.61% watershed land area, gaining 0.33% watershed 

area, and barren has 0.58% of the watershed land area, loss 0.01% of its previous 1975 watershed 

area (Table 3). 
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Table 3. Watershed land-use types, land area and percentage watershed of the year 2000. 

 

S/n Land-use Types  Land-use Code Area [ha] %Watershed 

1. Range-Grasses  RNGE 1372254.9 42.72 

2. Wetlands-Mixed WETL 35061.065 1.09 

3. Agricultural Land-Generic  AGRL 1426407.7 44.4 

4. Water  WATR 19708.463 0.61 

5. Barren  BARR 18628.456 0.58 

6. Built-up   URBN 42377.78 1.32 

7. Forest-Mixed  FRST 95345.629 2.97 

8. Wetlands-Forested WETF 202678.84 6.31 

 

Land-use land cover change in the year 2013 
 

The LULC of the year 2013 was also reclassified by SWAT model into eight (8) land-use types. 

However, there are disparities in the percentage land area of each of the class types and the area 

in hectares compared with the year 2000. In the 2013 agriculture land-use has the highest 

watershed land area of 56.7%, gaining 12.3% watershed area over the year 2000, followed by the 

range grass with 32.73% watershed land area showing a 10% decrease from the year 2000. 

Wetlands mixed has a 1.01% watershed land area having 0.08% decrease in the watershed area 

compared with the year 2000. Wetland forested has 3.93% watershed land area having 2.38% 

decrease, forest mixed with 2.44% watershed land area, showing 0.53% decrease in the 

watershed area of the year 2000. Built-up has 1.78% watershed land area, gaining 0.46% of the 

watershed area, water has 0.81% watershed land area, gaining 0.2% watershed land area, and 

barren has 0.61% of the watershed area, gained 0.03% of their previous watershed area in the 

year 2000 (Table 4). 

 
Table 4.  Categories of Land-use, land area and percentage watershed of the year 2013. 

 

S/n Land-use Types  Land-use Code Area [ha] %Watershed 

1. Range-Grasses  RNGE 1051344 32.73 

2. Wetlands-Mixed WETL 32286.05 1.01 

3. Agricultural Land-Generic  AGRL 1821312 56.7 

4. Water  WATR 25980.97 0.81 

5. Barren  BARR 19593.87 0.61 

6. Built-up   URBN 57211.34 1.78 

7. Forest-Mixed  FRST 78382.1 2.44 

8. Wetlands-Forested WETF 126353.3 3.93 

 

 

Examination of the three analysis shows that the major human activities that took place in 

the watershed is the conversion of forest evergreen, range grasses and wetlands mixed to mostly 

agriculture, urban and other forms of land-use types, corroborating other studies (Abbas, Bello & 

Abdullahi, 2018; Arowolo & Deng, 2018; CILSS, 2016) (Table 5). 
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Table Error! No text of specified style in document..  Land-use types and percentage watershed area in 1975, 2000 

and 2013. 

 

S/n Land-use Types  Land-use 

Code 

%Watershed 

1975 

%Watershed 

2000 

%Watershed 

2013 

1. Forest-Evergreen  FRSE 0.03 0 0 

2. Range-Grasses  RNGE 56.65 42.72 32.73 

3. Wetlands-Mixed WETL 0.83 1.09 1.01 

4. Agricultural Land-Generic  AGRL 28.89 44.4 56.7 

5. Water  WATR 0.28 0.61 0.81 

6. Barren  BARR 0.59 0.58 0.61 

7. Built-up   URBN 0.53 1.32 1.78 

8. Forest-Mixed  FRST 4.5 2.97 2.44 

9. Wetlands-Forested WETF 7.7 6.31 3.93 

 

Forest evergreen land-use lost 0.03% watershed land area between the 1975 and 2000 to 

other land-use types most especially to urban (Aruofor, 2001; FAO, 2008; Ejemeyovwi, 2009; 

CILSS, 2016; Arowolo & Deng, 2018; Ezemedo & Igbokwe, 2013) (Table 6). This dynamic is a 

threat to global climate. Because the extinction of forest could lead to more carbon emission in 

the environment that will further increase the level of global warming. 

 
Table 6.  Land-use type and percentage watershed Loss and Gain 

 

S/n Land-use 

Landcover 

1975-2000 

% Watershed 

Land Area 

2000-2013 

% Watershed 

Land Area 

Total 

% Watershed 

Land Area 

% 

Balance 

2013 

Remark 

 Loss Gain Loss Gain Gain Loss 

1. Forest-Evergreen  0.03 0 0 0 0 0.03 0 Lost 

2. Range-Grasses  13.93 0 10 0 0 23.92 32.73 Lost 

3. Wetlands-Mixed 0 0.26 0.08 0 0.18 0.08 1.01 Gain 

4. Agricultural Land  0 15.51 0 12.3 27.81 0 56.7 Gain 

5. Water  0 0.33 0 0.2 0.53 0 0.81 Gain 

6. Barren  0.01 0 0 0.03 0.02 0.01 0.61 Gain 

7. Built-up   0 0.79 0 0.46 1.25 0 1.78 Gain 

8. Forest-Mixed  1.53 0 0.53 0 0 2.06 2.44 Lost 

9. Wetlands-Forested 1.39 0 2.38 0 0 3.77 3.93 Lost 

 

Range grasses lost 13.93% of its watershed area between 1975 and 2000, lost additional 

10% between 2000 and 2013 losing a total of 23.92% of its total watershed land area between 

1975 and 2013. These losses were mostly gained by agriculture land-use that increased by 

15.51% between the year 1975 and 2000 and gained additional increase of 12.3% between 2000 

and 2013 making a total of 27.81% watershed land area gained (CILSS, 2016; Arowolo & Deng, 

2018). Most of the places that were basically range grasses land-use type in the year 1975 have 

been taking over by agricultural land as at the end of 2013 this result validates Abbas et al. 

(2018); Arowolo & Deng (2018); CILSS (2016). Wetlands mixed gained 0.26% watershed land 

area between the year 1975 and 2000 and loss 0.08% of watershed land area between 2000 and 
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2013 however, as at the end of the 2013 wetlands mixed has gained a total of 0.18 watershed 

land area. Water gained 0.33% of the watershed area between 1975 and 2000 it equally gained 

another 0.2% between 2000 and 2013 making a total of 0.53% watershed land area gained by the 

end of 2013. 

Barren land lost 0.01% watershed land area between 1975 and 2000 but gained 0.03% 

between 2000 and 2013 having 0.02% of watershed land area at the end of the year 2013. Built-

up gained 0.79% of watershed land area between 1975 and 2000, gained addition 0.46% between 

2000 and 2013 making a total of 1.25% watershed gained mostly from agricultural land-use type 

(Alaci et al., 2011; Atubi et al., 2018; Adeniyi & Omojola, 1999; Atubi, 2004). Forest mixed lost 

1.53% watershed land area between 1975 and 2000 and loss additional 0.53% between 2000 and 

2013 having a total loss of 2.06% to other land-use types. In a similar vein, Wetlands forested 

lost 1.37% of watershed land area between 1975 and 2000 and loss additional 2.38% between 

2000 and 2013 making a total loss of 3.77% of watershed land area by the year 2013 (CILSS, 

2016; Arowolo & Deng, 2018) (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 2.  Kaduna watershed land-use changes 1975, 2000 & 2013 
 

https://doi.org/10.17576/geo-2022-1802-03


GEOGRAFIA OnlineTM Malaysian Journal of Society and Space 18 issue 2 (32-47) 

© 2022, e-ISSN 2682-7727    https://doi.org/10.17576/geo-2022-1802-03 42 

 

The extinction of forest evergreen land-use within the watershed corroborated Aruofor 

(2001), estimated that approximately 285,000 ha of land is annually deforested in Nigeria and 

postulated that at this rate of deforestation, 50% of the country’s relatively small forest land area 

of 10% would be eliminated by the year 2015. According to Food and Agriculture Organization 

of the United Nations (2008), Nigeria has the world's highest deforestation rate of primary 

forests as stated by the revised deforestation figures between 2000 and 2005, the country lost 

55.7 per cent of its primary forests according to these FAO record. 

Forest land losses have been attributed to the following causes: subsistence agriculture, 

logging and the collection of fuelwoods which are considered as the leading causes of a forest 

clearing in the West African country (FAO, 2008). Small farmers clear a few acres of land by 

cutting down trees and burning them (slash and burn) to farm and feed their families. Another 

factor is rural energy need for the domestic and commercial need that is an everyday affair in the 

study area because of its agrarian nature, hence, the wood used in every household became 

eminent. 

More also, the study area is under serious degradation because of the commercialization 

of forest wood for revenue generation since 1983, when forestry department was re-allocated 

from social sector to economic sector to generate revenue for the states (Niger State Dairy, 

1984). This brought about the formation of sawmills and timber dealer associations who are duly 

registered and recognized by the local government authority to have the legal right to exploit the 

forest and ardently give rise to illegal exploiters. This singular act by the government led to 

overexploitation of the forest product which can evidently be seen in the multiplication of timber 

dealer members and rapid increases in the number of sawmills. 

Aigbe and Oluku (2012) connected the forest extinction to decrease in the natural 

regeneration due to constant reduction in rainfall, the scenario that now makes people exploit 

more formerly undisturbed land leading to forest cover reduction and increment in sand dunes 

deposit. Extinction of forest evergreen and reduction in other forest land-use types in the study 

area make the soil susceptible to soil erosion, due to direct rain impact because of the open 

nature of the vegetation and make the loose soil particles easily dislodge and wash off by 

rainfall. Also, the extinction of tropical forests will lead to more carbon emission in the 

environment that will further increase the level of global warming. Andrews et al. (2011) 

affirmed that tropical deforestation alone accounts for about fifteen percent of the world’s global 

warming these exceeded the one produced by every car, plane, ship, truck, and train on earth. 

Principally agricultural land and Built-up area are the major beneficiaries of range 

grasses, forest evergreen, forest mixed, and wetlands forested watershed land area losses (CILSS, 

2016). These lost means changed from the natural land cover to artificial land-use types through 

clearing and degradation of the natural landscape. These two land-use types (agriculture and 

Built-up) involve the destruction of the natural vegetation which further contributes to global 

warming problems and land exposure to agents of erosion. The high loss of agricultural land to 

urban land-use in Kaduna metropolis was confirmed by Saleh (2014) and CILSS (2016) that 

urban land-use deeply encroached into agriculture land. These were attributed to the city 

closeness to the Federal capital territory, the seat of Nigeria government (Abbas et al., 2010). 
 

 

Summary 

 

The LULC change detection was carried out using ArcSWAT 2012 with the land-use maps of 

the year 1975, 2000 and 2013. The analysis of the three years of study (Table 6) on land-use land 
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area revealed extinction of forest land in between the year 1975 and 2000. The extinction of 

forest land-use (Figure 3) has been attributed to subsistence agriculture, logging, forest wood for 

revenue generation and collection of fuelwoods (FAO, 2008). This could further compound 

environmental problem because the extinction of forest could lead to more carbon emission in 

the environment that will further increase the level of global warming (Idowu et al., 2011). More 

also, there is a conversion of, range grasses and wetlands mixed (Figure 3) to mostly agriculture, 

urban and other forms of land-use types within the study area. Built-up land-use principally 

gained from agricultural land between the year 1975 and 2013. These land use land cover insight 

upstream Shiroro dam will provide adequate information that will guide the watershed manager 

in decision making on the best management practices within the watershed that will prolong the 

dam lifespan. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                 

 

 

 

 

 

Figure 3. Watershed land area percentage gain and loss 1975-2013. 

 

 

Conclusion  

 

The LULC change detection was carried out using SWAT model with the land-use maps of the 

year 1975, 2000 and 2013. The analysis of the three years of study on land-use land area 

revealed the extinction of forest land in between the year 1975 and 2000. These was attributed to 

subsistence agriculture, logging, forest wood for revenue generation and collection of fuelwoods. 

The extinction of forest could lead to more carbon emission in the environment that will further 

increase the level of global warming, therefore, Governments should embark on enlightenment 

campaign against forest destruction and implement afforestation programme, to reduce climate 

change impact on the environment. Trees can trap carbon dioxide thereby reducing global 

warming gasses, it can also reduce storm effects and the impact of sea-level rise. Decision 

makers should also emphasis the need to change from the extensive (nomadic herding and 

shifting cultivation) to specific and permanent farming system such as terrace and compounds 

farming systems in other to reduce soil erosion. Relevant authorities should use the study results 
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to set up a watershed databank that will help policymaker in decision making and the study 

results can act as a foundation for further studies within the watershed, Nigeria and Africa at 

large. 
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