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ABSTRACT 
The Nalwekomba catchment on the Eastern shoreline of Victoria Nile basin is a high valued 

ecosystem because of the numerous human-related activities it supports in Namasagali, Kamuli 

district in Eastern Uganda. The catchment has undergone tremendous human-induced land 

use/cover changes, which have not been quantified. This study aimed at quantifying the land 

use/cover changes as well as the rate at which these changes occurred over the last two decades in 

the catchment. This was achieved using remote sensing techniques and Geographic Information 

System (GIS) to analyze and contextualize the changes. To that effect, images of Landsat satellites 

TM, ETM+ and OLI with a resolution of 30metres were obtained and interpreted using supervised 

image classification technique to determine the land use/land cover changes from 2000 to 2020. 

The Catchment area was classified into seven major LU/LC classes i.e. Built up areas, croplands, 

water bodies, forestlands, grassland, fallow/bare-land and wetlands. Change detection analysis was 

performed to compare the quantities of land cover class conversions between time intervals. The 

results revealed both increase and decrease of the different LULC classes from 2000 through to 

2020. Significant shifts from some classes to others was also observed. Drivers of the observed 

changes ranged from Climatic factors such as rainfall and drought to socio-economic factors like 

poverty, population pressure. The obtained results also indicated that the catchment has undergone 

huge land use and land cover transformations over the last two decades attributable to rapid 

population growth, industrialization and urbanization. The prevailing changes in footprint between 

2000 and 2020 were expansions and increment of built–up area (0.76% in 2000 to 18.49% in 2020) 

and cropland (8.42% in 2000 to 53.76% in 2020), and decreases in the following sectors: 

forestlands (from 29.19% in 2000 to 6.14% in 2020), grassland (from 31.18% in 2000 to 12.24% 

in 2020), fallow-land (from 19% in 2000 to 0.38% in 2020), open waterbody( from 0.25% in 2000 

to 0.21% in 2020) and wetlands (from 11.20% in 2000 to 8.78% in 2020).  The changes pose a 

threat to the environment and water quality of the Nalwekomba catchment and consequently 

increases socio-costs like flooding and access to safe water.  

Therefore, there is the need to take critical and practical measures to regulate and police land use, 

water use rights and conserve the environment especially wetlands. Consistent LULC mapping 

should be carried out in order to quantify and characterize LULC changes. This will help establish 

trends and enable resource managers to project realistic change scenarios helpful for natural 

resource management. 

 

Keywords: land cover, land use, change detection, supervised classification, Nalwekomba 

Catchment 
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DEFINITION OF TERMS 

Land use: this is the term used to describe the human use of land. It represents the economic and 

cultural activities (e.g., agricultural, residential, industrial, mining, and recreational uses) that are 

practiced at a given place. Public and private lands frequently represent very different uses. 

Land cover: refers to the surface cover on the ground, whether vegetation, urban infrastructure, 

water, bare soil, or other. Identification of land cover establishes the baseline from which 

monitoring activities (change detection) can be performed, and provides the ground cover 

information for baseline thematic maps. 

Remote sensing: is the process of detecting and monitoring the physical characteristics of an area 

by measuring its reflected and emitted radiation at a distance  

Land degradation: the deterioration or loss of the productive capacity of the soils for present and 

future 

Land productivity: is an indication of the level of sustainable land use, calculated as the 

relationship between land quality in general productive terms and what is obtained as output. 

Ground trothing: is a technical term that refers to the activity of verifying remote sensing data 

collected through aerial photography and satellite imagery. Information is collected on site through 

surface observations and measurements in order to compare the pixel image with the real data of 

a location. 

GIS: A geographic information system (GIS) may be defined as the integration of computer hard 

& software with spatially referred digital data so that storage, retrieval, manipulation, analysis and 

display all forms of geographically referenced information.  

Image classification: this is the process of categorizing and labeling groups of pixels or vectors 

within an image based on specific rules. Involves assigning classes to an image. 

Digitization: This refers to the process of converting documents, images, sounds, symbols, and 

objects into a digital format that can be processed and analyzed by a computer. 

Georeferenced: this refers to the process of entering actual ground coordinates acquired on an 

area and aligning them with satellite image data. 

Plug-in: This refers to a module or software which can be added to a system or another software 

to give extra features and functions. 

Research: is a process of systematic inquiry that entails collection of data; documentation of 

critical information; and analysis and interpretation of that data/information, in accordance with 

suitable methodologies set by specific professional fields and academic disciplines. 
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CHAPTER ONE: INTRODUCTION 

1.1Background of the study: 

The land is the earth’s terrestrial surface, immediately above or below the surface that is delineable 

and with attributes (Keil, A. OSM-LCS, 2016). It’s characterized by land objects (distinguishing 

properties) and lands key elements. (Anandhi et al. 2020) provided a narrow and broad definition 

of land resources more recently. They broadly defined a land resource to include multiple 

components such as ecological resources of climate, water, soil, landforms, flora, and fauna, and 

all the socio-economic systems that interact with agriculture, forestry, and other land uses within 

some system boundary. The land is the most important natural resource on which all activities are 

based. Land use refers to the conversion or transformation of the land cover into the desired human 

purposes which are associated with that cover, e.g., cropping, conservation, or settlement 

(Miheretu, B.A.; Yimer, A.A, 2018). Land cover refers to the physical characteristics of the earth’s 

surface, captured in the distribution of vegetation, water, soil, and other physical features of the 

land, including those created solely by human activities, e.g., settlements (Kumar et al., 2013). The 

land use/ land cover pattern of a region is an outcome of natural and socio-economic factors and 

their utilization by man in time and space. Hence, information on land use/land cover and 

possibilities for their optimal use are essential for the selection, planning, and implementation of 

land use schemes to meet the increasing demands for basic human needs and welfare. According 

to Olofsson et al. (2013), the impact of land use and land cover change may be felt across a wide 

spectrum of environmental systems including the atmosphere, hydrology, geomorphology, and 

ecology. Overutilization of land resources has caused numerous forms of degradation such as loss 

of biodiversity, deforestation, and land and water degradation (Diyer et al., 2013). It is estimated 

that about 83% of the global terrestrial land surface has been affected by the activities of humans 

and 60% of the ecosystem degraded over the past half-century. The modification of the terrestrial 

surface of the earth is generally referred to as land use and land cover change (Ellis, 2013). Land 

use and land cover changes are found to be the most evident indicator of these human footprints 

and the greatest driver of biodiversity loss and other land degradation forms (Nkonya et al., 2012). 

The disturbance of the land through these human activities has wide-ranging and long-term 

consequences that affect important ecosystem processes and services. The rapid land-use changes 

by the growing population have reduced natural vegetation cover and resources in most countries 

of the world. As a result, information on the rate and kind of changes in the use of land resources 

is essential for proper planning, and management and to regularize the use of such important 

resources. Knowledge about existing land use and land cover and its trend of change is essential 

for various reasons. Land use data are needed in the analysis of environmental processes and 

problems that must be understood if living conditions and standards are to be improved or 

maintained at current levels. Changes in land use can be due to urban expansion, loss of agricultural 

land, changes in river regimes, the effect of shifting cultivation, the spread of erosion and 

desertification, and so on. Therefore, this requires not only the identification of features but also 

the comparison of subsequent data to recognize when valid changes have taken place. The use of 

satellite remote sensing techniques and geographic information systems (GIS) for the 

identification, mapping, and analyses of land use and land cover changes has gained prominence 

in recent years as high-resolution satellite data have become more readily available. Remote 

Sensing (RS) and Geographic Information systems (GIS) are now providing new tools for 

advanced ecosystem management. The collection of remotely sensed data facilitates the synoptic 

analyses of Earth - system function, patterning, and change at local, regional, and global scales 



 

33 
 

REFERENCES 

Wubie, M. A., Assen, M., & Nicolau, M. D. (2016). Patterns, causes and consequences of land 

use/cover dynamics in the Gumara watershed of Lake Tana basin, Northwestern Ethiopia. 

Environmental Systems Research, 5(1). https://doi.org/10.1186/s40068-016-0058-1 

Debebe Fura, G., & Sliuzas Johannes Flacke, R. (2013). ANALYSING AND MODELLING URBAN 

LAND COVER CHANGE FOR RUN-OFF MODELLING IN KAMPALA, UGANDA. 

Govindaraj, V., Lakshumanan, C., & Ramki, P. (2017). VISUAL INTERPRETATION 

METHODS OF LAND USE/LAND COVER CHANGES &amp; ANALYSIS USING GIS &amp; 

REMOTE SENSING TECHNOLOGY: A CASE STUDY OF GOMUKHI RIVER BASIN OF 

TAMILNADU, INDIA. International Journal of Advanced Research, 5(8), 638–649. 

https://doi.org/10.21474/IJAR01/5101 

Masayi, N. N., Omondi, P., & Tsingalia, M. (2021). Assessment of land use and land cover changes 

in Kenya’s Mt. Elgon forest ecosystem. African Journal of Ecology, 59(4), 988–1003. 

https://doi.org/10.1111/aje.12886 

Munthali, M. G., Davis, N., Adeola, A. M., Botai, J. O., Kamwi, J. M., Chisale, H. L. W., & 

Orimoogunje, O. O. I. (2019). Local perception of drivers of Land-Use and Land- Cover change 

dynamics across Dedza district, Central Malawi region. Sustainability (Switzerland), 11(3). 

https://doi.org/10.3390/su11030832 

Cheruto, M. C. (2016). Assessment of Land Use and Land Cover Change Using GIS and Remote 

Sensing Techniques: A Case Study of Makueni County, Kenya. https://doi.org/10.4175/2469-

4134.1000175 

Arumugam, T., Yadav, R. L., & Kinattinkara, S. (2021). Assessment and Predicting of LULC by 

Kappa Analysis and CA Markov model using RS and GIS Techniques in Udham Singh Nagar 

District, India Assessment and predicting of LULC by Kappa Analysis and CA Markov model 

using RS and GIS Techniques in Udham Singh Nagar District, India Corresponding author: 1,2* 

Thangavelu Arumugam. https://doi.org/10.21203/rs.3.rs-141832/v1 

Shalaby, A., & Tateishi, R. (2007). Remote sensing and GIS for mapping and monitoring land 

cover and land-use changes in the Northwestern coastal zone of Egypt. Applied Geography, 27(1), 

28–41. https://doi.org/10.1016/j.apgeog.2006.09.004 

Gennaretti, F., Ripa, M. N., Gobattoni, F., & Lorenzo, B. (2011). A methodology proposal for land 

cover change analysis using historical aerial photos Predicting growth responses of boreal 

forests: an approach based on analysis and modeling of Eco physiological processes View project 

Special Issue on Performance-based urban planning to generate sustainable solutions for cities 

View project. https://www.researchgate.net/publication/229042651 

Jansen, L. J. M., & di Gregorio, A. (2003). Land-use data collection using the “land cover 

classification system”: Results from a case study in Kenya. Land Use Policy, 20(2), 131–148. 

https://doi.org/10.1016/S0264-8377 (02)00081-9 

Lambin, E. F., Geist, H. J., & Lepers, E. (2003). Dynamics of land-use and land-cover change in 

tropical regions. Annual Review of Environment and Resources, 28, 205–241. 

https://doi.org/10.1146/annurev.energy.28.050302.105459 



 

34 
 

Parveen, S., Basheer, J., & Praveen, B. (2018). A LITERATURE REVIEW ON LAND USE 

LAND COVER CHANGES. International Journal of Advanced Research, 6(7), 1–6. 

https://doi.org/10.21474/IJAR01/7327 

Kiggundu, N., Anaba, L. A., Banadda, N., Wanyama, J., & Kabenge, I. (2018). Assessing Land 

Use and Land Cover Changes in the Murchison Bay Catchment of Lake Victoria Basin in Uganda. 

Journal of Sustainable Development, 11(1), 44. https://doi.org/10.5539/jsd.v11n1p44 

Rasool, R., Fayaz, A., Shafiq, M. ul, Singh, H., & Ahmed, P. (2021). Land use land cover change 

in Kashmir Himalaya: Linking remote sensing with an indicator based DPSIR approach. 

Ecological Indicators, 125. https://doi.org/10.1016/j.ecolind.2021.107447 

Majumder, B. (2010). LAND USE AND LAND COVER CHANGE DETECTION STUDY AT 

SUKINDA VALLEY USING REMOTE SENSING AND GIS BACHELOR OF TECHNOLOGY. 

Bunyangha, J., Majaliwa, M. J. G., Muthumbi, A. W., Gichuki, N. N., & Egeru, A. (2021). Past 

and future land use/land cover changes from multi-temporal Landsat imagery in Mpologoma 

catchment, eastern Uganda. Egyptian Journal of Remote Sensing and Space Science, 24(3), 675–

685. https://doi.org/10.1016/j.ejrs.2021.02.003 

Baker, C., Lawrence, R. L., Montagne, C., & Patten, D. (2007). Change detection of wetland 

ecosystems using Landsat imagery and change vector analysis. Wetlands, 27(3), 610–619. 

https://doi.org/10.1672/0277-5212 (2007)27[610: CDOWEU] 2.0.CO; 2 

Fao. (n.d.). LANDDEGRADATION ASSESSMENTIN DRYLANDS QUESTIONNAIRE FOR 

MAPPING LAND DEGRADATION AND SUSTAINABLE LAND MANAGEMENT (QM) L A D A. 

http://www.fao.org/nr/lada 

Kleemann, J., Baysal, G., Bulley, H. N. N., & Fürst, C. (2017). Assessing driving forces of land 

use and land cover change by a mixed-method approach in north-eastern Ghana, West Africa. 

Journal of Environmental Management, 196, 411–442. 

https://doi.org/10.1016/j.jenvman.2017.01.053 

Kannadasan, K. (n.d.). Land use Changes of Nasuvini Sub Watershed using Remote Sensing and 

Geographical Information System (GIS) Techniques. www.tnsroindia.org 

Kilama Luwa, J., Bamutaze, Y., Majaliwa Mwanjalolo, J. G., Waiswa, D., Pilesjö, P., & 

Mukengere, E. B. (2021). Impacts of land use and land cover change in response to different 

driving forces in Uganda: evidence from a review. African Geographical Review, 40(4), 378–394. 

https://doi.org/10.1080/19376812.2020.1832547 

Jamal, S., & Ahmad, W. S. (2020). Assessing land use land cover dynamics of wetland ecosystems 

using Landsat satellite data. SN Applied Sciences, 2(11). https://doi.org/10.1007/s42452-020-

03685-z 

Akello, S., Turyahabwe, N., Okullo, P., & Agea, J. G. (2018). Land Use Change using Geospatial 

Techniques: The Case of Awoja Watershed in Ngora District in Eastern Uganda. Uganda Journal 

of Agricultural Sciences, 18(2), 93–101. https://doi.org/10.4314/ujas.v18i2.3 

Abonyo, C. K., Isabirye, M., Mfitumukiza, D., Magunda, M. K., Poesen, J., Deckers, J., & 

Kasedde, A. C. (n.d.). Land use change and local people’s perception of the effects of change in 

Ssese islands, Uganda. 


	1.pdf
	2.pdf

