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Abstract  A rigorous process for acquiring, compiling, and managing data about agricultural properties within a 
certain geographical or legal jurisdiction is known as a farmland inventory. It requires finding and recording 
information about each farmland parcel, such as its location, size, owner, and current land use. Crop fields are the 
basic organizational unit in agricultural production and the ability to record the size, contours and geographic 
distribution of agricultural fields is an important component of rural landscapes by delineating field boundaries and 
creating a database through inventory. This work's general approach is to use agricultural field maps and 
questionnaires to enhance the FCT's farmland inventory. Therefore, we place a focus on the segmentation of fine-
resolution satellite images from Maxar Secure Watch, which offers access to imagery base maps and a number of 
Open Geospatial Consortium (OGC) services (Web Mapping Service WMS, Tile Mapping Service TMS,  Web 
Feature Service WFS). The farmland was digitized inside the region of interest that was constructed using the high-
resolution images from Maxar SecureWatch that allows us to run Mapflow Al-mapping over Secure Watch imagery. 
In order to identify changes that have happened throughout time in the research area, land use and land cover (LULC) 
data from three (3) epochs were used. The results show very good inventory and change detection in LULC which if 
considered will be of great advantage in agricultural production (precise and thorough datasets) for various 
agricultural planning, policy-making, and land management reasons. 
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1. Introduction 

Since the 1970s, one of the most pressing issues 
confronting the world today is food security; more food 
has been produced than the assumed maximum amount 
needed to feed the world's expanding population. This is 
confirmed by the 3.2 billion-population increases that 
occurred between 1970 and 2010, of which Nigeria 
contributes for 2.71% [1,2,3]. The amount of cultivated 
land is limited, and most of it has been irreversibly 
degraded, rendering it unsuitable for agricultural 
production [4,5,6]. Agriculture development and 
sustainability forms the basis of the world's food 
continuity of supply. However, soil conditions, water 
availability, weather extremes, climate change, lack of 
knowledge and access to reliable information, can 
represent costly challenges both to farmers and the overall 
food security of populations [7,8].  

Identifying field boundaries can provide important 
information for increasing food production and security in 
agricultural systems across the globe. This is because 
knowing field boundaries is fundamental for many 
analytical applications, including generating crop statistics, 
quantifying the extent and drivers of yield gaps, and 
identifying potential solutions to increase production 
[9,10,11,12]. It is particularly important to obtain such 
information in smallholder farming systems, where yield 
gaps are large [13] and which produce approximately 56% 
of global agricultural production [14,15]. Remote sensing 
can offer a way to efficiently and cost-effectively map field 
boundaries across large spatial and temporal scales. Current 
methods advancing field boundary mapping using satellite 
data have primarily focused on large-scale farming systems, 
such as those in the Americas, Europe, and Australia 
[16,17,18]. To date, little remote sensing work has been 
undertaken to map field boundaries in smallholder systems, 
such as those found across Asia and Africa, where very 
small field sizes (<0.64 ha) are prevalent [19]. 
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Advanced nations have already embraced the use of 
GIS and remotely sensed data to determine the amount of 
land covered, the size of farmlands, soil types, suitable 
crops for production and to also keep an eye on crop 
health and vegetation development, to measure yields and 
harvest times Babamaaji et, al 2022. As a result, the 
distribution of their food products from harvest to markets 
[20]. This system can be implemented in Nigeria to help 
further ensure crop health, food security, supply, and 
distribution throughout the country [21]; it will support 
the sustainable agriculture at the center of the 2030 agenda 
and the first crucial steps toward achieving the SDG 2 and 
15 which is aimed towards ending hunger and sustaining 
life on land [22]. 

Farmers in Nigeria and many other developing nations 
continue to struggle to make their practices more 
profitable and to produce crops that are both efficient and 
effective [23]. Farmers suffer considerable losses as a 
result of environmental issues such as land degradation, 
drought, pest’s infestation, crop diseases, and other 
climate-related impacts [24], but adopting GIS 
management tools that incorporate crop field inventory, 
mapping, and scouting can reduce these losses [25]. 

2. Methodology 

Study Area 
Abuja is the capital city of Nigeria located in the 

middle of the country. It falls within latitude 7° 25’ N 
and 9° 20’ North and longitude 5°45’ and 7° 39’ East 
respectively. The Federal Capital Territory has a land 
area of 8,000 square kilometers, two and halftimes the 
size of Lagos, the former capital of Nigeria [26]. FCT is 
bounded on the north by Kaduna State, on the west by 

Niger State, on the east and south-east by Nasarawa 
State, and on the south-west by Kogi State.  Abuja is 
dotted with hills, highlands and other distinguishing 
features that make it a delight to behold [27,28]. Abuja 
has been characterized as savannah grassland of the 
north and the middle belt with the richness of the tropical 
rain forests of the south. This marriage of nature has 
ensured that Nigeria’s capital is endowed with fertile 
land for agriculture and at the same time a yearly climate 
that is neither too hot nor too cold [29,30]. 

Table 1. Dataset and their Source 

S/
N 

SOURCE DATA TYPE SPATIAL 
RESOLUTION 

1  Landsat Operational Land 
Imager (OLI) 

Landcover 30 meters 

2 OSGOF Administrative 
boundary 

Shape file 

3 Maxar Secure watch AOI Shape file 

General Work Flow 
The general strategy of this work is to leverage 

agricultural field maps to improve farmland inventory in 
FCT. Therefore, we emphasize fine-resolution satellite 
image segmentation from Maxar Secure watch, which 
provides access to imagery base maps and various OGC 
services (WMS, TMS, WFS). Plugin in QGIS was 
integrated smoothly. This high-resolution imagery from 
Maxar securewatch enables us to run the mapflow Al-
mapping over secure watch imagery and area of interest 
was created within which the farmland was digitized. 
Land use land cover (LULC) over a period of three (3) 
epochs was used to determine changes that occurred over 
a period of time within the study area. 

 
Figure 1. Map showing the Project study area 
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Figure 2. Flow chart showing work flow 

 
Figure 3. AOI LULC in Abaji 

3. Results and Discussion 

Database 
Detailed information on farmland (AOI) features, such 

as location, size, and Farmers name were documented (as 
shown in figures below) and proved to be collected using 
remote sensing and GIS techniques in agreement with 
[31,32]. This information can be used to discover spatial 
patterns and linkages, assess land suitability for different 
crops, and track changes in land use over time. Farmland 
inventory provides a firm platform for assessing 

agricultural production, land degradation, climate change 
impacts, and devising effective solutions for sustainable 
land management by utilizing scientific approaches as 
stated by [31,32]. 
Land Use Land Cover (LULC) 

Abuja, the capital city of Nigeria, has undergone 
significant changes in land use and land cover over the 
past few decades [33]. The city was established in 1976, 
and since then, there has been a steady increase in its 
population, leading to the expansion of the city's 
boundaries and changes in its land use and land cover [34]. 
Currently, residential areas, commercial areas, and public 
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infrastructure such as roads, airports, and public buildings 
dominate Abuja’s land use [35]. There are also significant 
areas of undeveloped land, which are mainly used for 
agriculture and forestry. In terms of land cover, Abuja has 
experienced significant changes. The city's vegetation 
cover has been reduced due to the expansion of built-up 
areas and the clearing of land for agriculture and other 
land uses. The city's water bodies, such as rivers and 
streams, have also been affected by human activities such 
as pollution and encroachment [36]. 

The LULC changes in the Abaji area between 2000 and 
2020 indicate a significant increase in cultivation, with 
little to no grassland remaining in the area as shown in 
Figure 3. The NDVI analysis suggests that there has been 
an increase in vegetation density, especially in the 2010 

and 2020 time periods, which may be attributed to the 
expansion of cultivated lands. Overall, the changes in 
LULC over time (Table 2) may have implications for local 
ecosystems, agricultural practices, and water resource 
management in the area as shown in the table above. 

The LULC changes in the AOI beside the airport 
runway between 2000 and 2020 suggest a cycle of 
cultivation and grassland presence. In 2000, the area had a 
mix of grassland and cultivated land, which decreased 
significantly by 2010. However, in 2020 there was an 
increase in cultivation that surpassed the 2000 levels. 
Despite the increase in cultivation, grassland was still 
visible in the area. These changes may have implications 
for the ecology of the region, including soil health, 
biodiversity, and ecosystem services. 

Table 2. Statistical Analysis of Vegetation cover change in Abaji 

 

 
Figure 4. AOI LULC in Airport Runway 
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Table 3. Statistical Analysis of Vegetation cover change in Airport Runway 

 

Table 4. Statistical Analysis of Vegetation cover change in Bwari 

 
 
The changes in the LULC in the AOI in Bwari suggest 

a significant shift in land use over the last two decades. In 
2000, the area was a mix of grasslands and cultivated land, 
with the latter occupying a relatively smaller area 
compared to the former. By 2010, the cultivated land had 
expanded significantly, leading to a decline in grasslands 
in most parts of the AOI. In 2020, there was a further 
increase in cultivated land, with a small portion of the area 
showing signs of built-up areas. These changes in LULC 
could have important implications for the environment, 
including soil degradation, loss of biodiversity, and 
changes in local weather patterns. 

Based on the information provided by the Sattellite 
Imagery and a field validation, the LULC changes in the 
AOI in AMAC central over the years suggest a significant 
decrease in built-up areas between 2000 and 2020, with a 

increase in the proportion of grasslands with a few dense 
vegetation in sight. This shift may have implications for 
land use management, and environmental sustainability. 

The land use and land cover in the AOI in Gwagwalada 
has undergone some changes over time. In the year 2000, 
the area was predominantly cultivated land with some 
grassland mixed in. In 2010, there was a decrease in 
cultivated land, which led to the grasslands becoming 
more predominant. However, in 2020, there was an out 
sprawl of cultivated land, which has become the most 
predominant feature. Nonetheless, there are still some 
grasslands in the area, although they may be fewer in 
number than before. 

In 2000, the AOI shows a mixture of both grasslands 
and cultivated land, but the grasslands were more 
predominantly by 2010, there was a decrease in the 
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cultivated land, leading to grasslands being more 
predominant, although the mix of both land covers 
remained. In 2020, there was an outgrowth of cultivated 

land as the most predominant feature, although there were 
still some areas with grasslands. 

 
Figure 5. AOI LULC in Bwari 

 
Figure 6. AOI LULC in AMAC Central 
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Table 5. Statistical Analysis of Vegetation cover change in AMAC 

 

 
Figure 7. AOI LULC in Gwagwalada 
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Table 6. Statistical Analysis of Vegetation cover change in Gwagwalada 

 

 
Figure 8. AOI LULC in Kuje 
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Table 7. Statistical Analysis of Vegetation cover change in Kuje 

 

 
Figure 9. AOI LULC in Kwali 
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Table 8. Statistical Analysis of Vegetation cover change in Kwali 

 
 
In 2000, the area was mainly covered with grasslands 

with some cultivated lands and dense vegetation. In 2010, 
the mix of cultivated land and grassland remained, but 
there was a slight increase in the cultivated land. Finally, 
in 2020, the cultivated land became the most predominant 
feature, with only a few grasslands remaining. 

4. Conclusion 

In conclusion, the use of spatial technology in 
conducting a farmland inventory was an effective method 
in FCT Abuja Nigeria. The study provided valuable 
information on the location, size, and productivity of each 
farmland. The development of a database for farmlands 
was a significant achievement of the study, which can be 
used for decision-making purposes in the agricultural 
sector. However, the challenges facing farmland owners 
need to be addressed to promote sustainable agriculture in 
the region and government has to monitor and regulate the 
use of these soils to prevent environmental degradation 
and ensure its continued productivity  
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