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ABSTRACT 

The major phenomenon in our contemporary era is the high and accelerating rate 
of changes and extensions of urban centers. This calls for updating of existing 
maps. This study demonstrates the application of Remote Sensing and Geographic 
Information System (GIS) in revising topographical map sheet 266 Auchi S.E. of 
2008. A previously existing topographical of 2008, Google Earth imagery of 2017 
of the study area were used as secondary data source for the map revision 
exercise. The S.R.T.M and Google Earth imagery of 2018 of the study area were 
used to update existing topographical map of the area. Primary data were 
obtained from observation from Garmin Map 76S hand-held GPS which was used 
to pick coordinates of prominent features within the study area that were not 
present in the downloaded imagery.  AutoCAD Land-Dev 2009 was used in 
georeferencing the satellite imagery and also in vectorizing of the required 
features. After the revision exercise, terrain, road and settlement analysis of the 
study area were carried out in order to determine road and settlement increment. 
It is recommended that revisions of all categories of maps should be embarked 
upon. For fast revision and production of maps, the use of remotely sensed data 
should be adopted by relevant mapping agencies. 
Key words: Remote Sensing, topographical map, Geographic Information 
System (GIS), imagery, georeferencing 

 
INTRODUCTION 
From the earliest civilization, maps have been used to portray information about the earth’s surface. 
Navigators, Land Surveyors, Town Planners, Military, Architect etc. use maps to show spatial 
distribution of important geographical features (Bashir, 2001). Besides, high and accelerating rate 
of urban changes and township area extensions that lead to new construction particularly in a 
developing country such as Nigeria, calls for efficient and fast techniques that will meet mapping 
standards and accuracy for mapping and regular updating of these changes.  
There are three main methods applicable for map revision which include; Photogrammetric 
method, Satellite techniques and Ground survey methods (Keates, 1982). 
 

Intime past, method used for map revision had been the classical land surveying method (Ezra, 
2007). Later in the nineteen century, aerial photographs (photogrammetric method) were used to 
extract data for producing and revising topographic maps. These methods proved to be time 
consuming and inefficient for large study areas and limited in the ability to conduct frequent 
updating and revision (Ndukwe, 2001). Fortunately, remote sensing, a fast means of acquiring data 
about the environment without physical contact with the features has made significant advances 
over the past twenty years in providing cost effective data for mapping. Aghor(2012) explained 
remote sensing as a term used to denote identification of earth features by detecting their 
characteristics with the help of electromagnetic radiations either reflected or emitted by the earth 
features. Using this method, the map updating and revision process is based on holistic approach 
that is, topographic data are collected in vector form, symbolized and validated. 
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Up-to-date and accurate maps are basic tools for any meaningful planning, systematic development 
and effective management of the natural resources of any nation. But Nigerian 1:50,000 
topographical maps are outdated and thus not very suitable for effective planning, environmental 
management and sustainable development in Nigeria (Ufuah, 2003). By comparing topographical 
maps of the same area made at different time periods at the same scale, we can observe without 
difficulties the changes that have taken place as well as plan for further changes in positive manner. 
Data about these changes in the landscape can be collected through field survey, remote sensing 
and other sources (Okpala-Okaka, 2008).  
There is constant search for ways of providing static map with information about changes. Thus, 
the true aim of map revision is to keep all maps up-to-date with changes as may be witnessed over 
time. If the accuracy and quality of the map is to be maintained, then the revision information must 
be compiled carefully and spatial locations maintained. 
 

Statement of Problem  
Computerized map updating is a challenging task that has been tackled for many years. Indeed, 
manual map revision is time consuming process, the need of up to date urban and rural maps is 
world-wide, however it may be even more desirable in counties where the urban and rural 
development is high. Auchi, a case study is a major town in Etsako West Local Government Area 
of Edo State, It was also noted that a lot of changes especially in cultural features have taken place. 
This is why planning especially urban planning faces serious implementation problems, since most 
of the information on features are now outdated. The pattern, lengths of roads have changed; also 
the numbers of social amenities in various settlements, the population as well as some 
administrative boundaries, hence the need to update the existing map. 
Study Area 
The topography map sheet no 266 Auchi SE covers mostly Auchi town and other towns such as 
Fugar, Ogbona and others (Fig 1.3). The most prominent town is Auchi.  The topographic sheet 266 
Auchi SE lies between 07

0
15’ 00’’North and 07

0
00’ 00’’North of the equator and longitude 

06
0
15’00”East and 06

0
30’00” East of the Greenwich meridian. Auchi which is the prominent town 

in the map, is bounded by Jattu to the East, Aviele to the South, Warrake to the West and Iyuku to 
the North. The centrality of its location has accounted for its fast expansion. Auchi is a transit town 
as it lies along Benin- Okene-Abuja highway. In fact it is a gateway to the Northern part of Nigeria 
for people from the eastern and southern part of the country. The town lies on a depressed site, 
therefore having exciting scenery which could be developed for tourism. The area is generally hilly 
with a few valleys. As a result of the depressed nature, the area is highly susceptible to erosional 
effect. 

Fig 1.3: Map of the Study Area 
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MATERIALS USED FOR THE STUDY 
For the purpose of this study, data were obtained from primary and secondary sources. Primary 
data were gotten directly from the field. The data obtained were the coordinates of features that 
were not visible on the downloaded imagery for the purpose of updating and the names of new 
roads and settlements which were not on the imagery acquired through socio surveys. 
Secondary sources are information obtained from the topographical map of the study area and 
imagery through scanning and vectorization. Roads, river network, settlements, schools, churches 
and other necessary features were digitized and contours generated from analysis carried out on 
Shuttle Radar Topographic Mission (SRTM). The SRTM that covers the entire study area was 
downloaded from the net while the field reconnaissance demands the actual visitation of the site by 
the authors. The topographical map (sheet 266, Auchi S.E) was obtained from the Office of the 
Surveyor General of the Federation, (OSGOF), Abuja. 
 
System Selection and Software 
These are the computer hardware and software used for the study. 
Hardware 
 Data Acquisition Hardware: This includes handheld GPS. 
 Data Storage, manipulation and retrieval Hardware: It includes Host computer which is 

Personal Computer (PC) HP 2000 Notebook PC, 4.0 GHZ RAM, 700GB Hard Disk, Intel (R) 
Pentium (R), CPU B960, 2.20 GHZ Processor. 

 Information Presentation Hardware: CD ROM Drive and Plotter were employed. 
Software 
The project was carried out using the following software: 
 Windows 7 Operating System as the base operating system on which the PC ran on. 
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 AutoCAD Land Dev. 2009 and ArcGIS 10.1 were used for Georeferencing, digitizing, database 

creation, map compilation and map production. 
 Geocal was employed for coordinate conversion. 
 Terra Cognita 2.43 was used for downloading the satellite imagery  
 Earth explorer was used in downloading the SRTM 
 Adobe Acrobat Pro was used for presentation of finished maps. 
 Microsoft Office Suite 2010 was used for report writing and analysis. 
 
METHODOLOGY  
Modern technique and technology in map making and revision was employed in the actual 
execution of this project. The methodology work flow diagram shown below was adhered to during 
the project execution (Fig 1.5a). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1.5a: Workflow (Source: Authors’ field work, 2018) 
 
Reconnaissance is an integral part of any survey operation. There are two aspects of 
reconnaissance, viz; office and field reconnaissance. The office planning involved the acquisition 
of the base map (Auchi S.E. Sheet 266) from Office of Surveyor General of the Federation 
(OSGOF), Abuja. Terra-incognita 2.43 software was used in downloading the satellite imagery of 
the study area. This has the capacity to capture a specific part of the globe from Google Earth, the 
downloaded imagery was zoomed to level of 5m which makes the features on the imagery clearer 
and visible for easy identification (Fig 1.5b). Some prominent features that are visible on the 
imagery were visited to ascertain their availability which were later used for ground truthing. The 
topographical map was georeferenced using Elshayal Smart GIS software. The Shuttle Radar 
Topographic Mission (SRTM) was downloaded from the United States Geological Survey (USGS) 
archive via earth explorer to impute height information (fig 1.5).  
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Shapefiles were created before vectorising the base map. The SRTM image in geographical 
coordinate format was transformed into the desired UTM zone 32. The SRTM DEM was processed 
using ArcGIS 10.1 software to generate the contour and the river network. 

Fig 1.5: Google Imagery (Source: Authors’ Field Work, 2018) 
 
Some data about the characteristics of features especially man made features, settlements were 
acquired through social survey. The acquired data were processed using appropriate AutoCAD 
Land Dev. Layers (shape files) were created before vectorising the base map. All the shape files 
used were created using a Layer Properties Manager. 
 
RESULTS AND DISCUSSION 
Terrain analysis comprises of a collection, analysis, evaluation, and interpretation of geographic 
information on the natural and manmade features of the terrain, combined with other relevant 
factors, to predict the effect of the terrain. Terrain analysis was carried out to determine the surface 
characteristic of the study area. It was carried out in other to graphically portray the relief of the 
study area. This analysis was performed on the SRTM DEM. Triangulated Irregular Network 
(TIN), Hillshade, Slope and Contour overlay analysis are the spatial analysis carried out. 

 
Triangulation Irregular Network 
The Triangulation Irregular Network (TIN) map of the project area (Fig. 1.6.1a) provides the 
elevation model of the project area. It is also the basis for other analysis such as slope, hill-shade 
etc. 
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Fig 1.6.1a: TIN Analysis of the Study Area. 
 
Hill-Shade Analysis 
Hill-shade maps are often used to better visualize topography, by simulating illumination of a 
surface. The hill-shade function has normally been used to determine the hypothetical illumination 
of a surface for either an analysis or a graphical display.  For analysis, hill-shade image can be used 
to determine the length of time and intensity of the sun in a given location. For a graphical display, 
hill shade can greatly enhance the relief of a surface (Fig 1.6.1b).   
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Fig 1.6.1b: Hill Shade Analysis of the Study Area. 

 

Contour Overlay Analysis 
This analysis was carried out so as to carefully examine the change that has occurred so far on the 
terrain within the area under study (Fig 1.6.2) 
  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

Fig 1.6.2: Contour Overlay Analysis of the Study Area. 
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Land Use and Road Expansion Analysis 
There has been avast expansion of some major settlements in the revised map. The result shows a 
high concentration of human activities in major towns like Auchi and Fugar (Table 1.7, Fig 1.7). 
 

Table 1.7: Land use Analysis of the Study Area. 
S/N TOWN OLD MAP AREA 

(Ha.) 
REVISED MAP AREA 
(Ha.) 

1 Auchi 2392.843 4856.805 
2 Afeshio Uzaire 232.950 Undefined 
3 Fugar 198.312 687.163 
4 Ubiana 183.382 751.556 
5 Ugbekpe 137.787 685.613 
6 Ikabigbo Uzaire 129.288 219.067 

 

 
Fig 1.7: Bar chart of some town’s expansion 
 
CONCLUSION 
The use of remote sensing and GIS has been demonstrated in this study as an effective tool for 
revising of 1:50000 topographic map. Satellite imagery (2017) of the study area was used to revise 
(2008) topographic map of Auchi S.E sheet 266. The result shows increase of human activities and 
expansion of settlements. Further analysis showed that a lot of changes had happened from 2008 to 
2018. 
 
RECOMMENDATIONS 
Based on the results and analysis obtained, the following recommendations are made: 
 Government should expedite action on archiving of satellite imagery of the whole country so 

as to provide satellite image data of higher resolution, which can facilitate map revision 
exercise in the country. 

 Use of 2008, 1:50000 topographic map series should be discouraged by map users, rather the 
revised topographic map series of the study area  

 This study has highlighted the importance and uses of topographic maps. It is recommended 
that government and private firms should adopt same method in updating topographic maps 
of the entire country. 
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 A major aspect of topographic mapping is availability of controls. In this study, we relied 
mostly on GPS observations to locate features of interest. Government should ensure that 
geodetic controls are provided for mapping purposes. 

 

Finally, the Federal Government of Nigeria should appreciate the role of surveying and mapping 
products in the physical, socio-economic and political development of the country. Thus, adequate 
funding by the government will ensure continuous revision of all maps (including the 1:50,000 
topographic series), which will guarantee the use of adequate, relevant and up-to-date data and 
information for proper planning as well as effective environmental management and sustainable 
development in Nigeria. 
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