
TOPOGRAPHIC MAPPING AND SITE ANALYSIS FOR BORNO STATE 

UNIVERSITY MAIDUGURI, NIGERIA 

 

 

 

 

 

 

 

 

 

IBRAHIM, Ishaya Maina 

PGD/SVG/17/0529 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

JANUARY, 2020 

 

 



 ii 

TOPOGRAPHIC MAPPING AND SITE ANALYSIS FOR BORNO STATE 

UNIVERSITY MAIDUGURI, NIGERIA 

 

       

  

 

By 

 

 

 

 

 IBRAHIM, Ishaya Maina 

(PGD/SVG/17/0529) 

 

 

 

 

 

 

 

A PROJECT SUMITTED TO THE DEPARTMENT OF SURVEYING AND 

GEOINFORMATICS, SCHOOL OF ENVIRONMENTAL SCIENCES, MODIBBO 

ADAMA UNIVERSITY OF TECHNOLOGY YOLA, IN PARTIAL FULFILMENT 

OF THE REQUIREMENTS FOR THE AWARD OF POST GRADUATE 

DIPLOMA (PGD) IN SURVEYING AND GEOINFORMATICS 

 

 

 

 

 

 

 

JANUARY, 2020



 iii 

DECLARATION  

         I hereby declare that this project report was written by me and it is a record of my 

own research work. It has not been presented before in any previous application for a 

higher degree. All references cited have been duly acknowledged. 

 

 

 

 

 

IBRAHIM, Ishaya Maina                                                                      Date 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 



 iv 

DEDICATION 

          This project is dedicated to God Almighty who made it possible for me to undergo 

this programme and to my family for their moral support and endurance during the course 

of study. 

 

 

 

 

 

 

 

                                          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 v 

APPROVAL 

         This project report entitled “Topographic Mapping and Site Analysis for Borno State 

University” meets the requirement and regulations governing the award of Post Graduate 

Diploma in Surveying and Geoinformatics of the Modibbo Adama University of 

Technology, Yola and is approved for its contribution to knowledge and literary 

presentation.  

 

 

 

Mr.  E.  E. Alhamdu                                                                               Date 

(Supervisor) 

 

 

                                                                                Date 

(Internal Examiner) 

 

 

                                                                                Date 

(External Examiner) 

 

 

 

Dr. T. K. Abubakar                                                                                      Date 

(Head of Department)  

 

 

 

 

         Date                                         

(Dean, School Postgraduate Studies) 

 

                                                   

 



 vi 

ACKNOWLEDMENTS 

           I am grateful to Almighty GOD for seeing me through the programme. My   

profound gratitude specially goes to my project supervisor, Mr.  E.  E. Alhamdu, the Dept. 

PG Coordinator Dr. J. D. Edan, the Head of Dept. Dr. T. K. Abubakar, Prof. A. A. Musa 

and entire staff of Surveying and Geoinformatics Department for their endless assistance, 

moral advises and support throughout the programme. My gratitude goes to Mr. Moris 

Ayuba Nuhu, Miss. Jemimah and Mr. Odonye Elisha Samuel from Ramat Polytechnic 

Maiduguri for endless help during the data collection and processing. 

       I am also grateful to my entire family, my wife Mrs. Elith I. Maina, Ella I. Maina, 

Chahadi I. Maina and my brothers and sisters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                               

 

 

 

 

 

 



 vii 

ABSTRACT 

This research project topographic mapping and site analysis of Borno State University was 

achieved by Field observation, measurement or verification to detect the change that 

occurred, to produce contour map and update the topographic map of the study area. Data 

were acquired from existing records and field observation that accurately determined the 

positions of points measured, locations of details, etc. The software used for the analysis 

and processing are ArcGIS 10.4, AutoCAD 2016 and Surfer 11. The results showed the 

current situation of development and structures within the study area such as: new schools 

lecture halls, senate building, student’s hostels, staff quarters and the new un-tarred road 

linking the institution and Maiduguri-Damaturu high way. The following were the 

recommended; the use of GIS and remote sensing techniques to determine the spot height 

for better precision, accuracy and checks in further studies. And also the creation of 

database and map update of the study area in order to ease data access. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 viii 

TABLE OF CONTENTS                                                        Page 

COVER PAGE                  i 

TITLE PAGE                  ii 

DECLARATION                  iii 

DEDICATION                                                   iv 

APPROVAL                   v 

ACKNOWLEDGMENT                  vi 

ABSTRACT                  vii 

TABLE OF CONTENTS                             viii 

LIST OF TABLES                       x 

LIST OF FIGURES                  xi 

CHAPTER ONE: INTRODUCTION                                                                              

1.1 Background of the Project                           1 

1.2 Statement of the Problem                3 

1.3 Aim and Objectives                  3         

1.4 Justification                                                                                                             3 

1.5 Motivation of the Research                                                                                     4 

1.6 Scope of the Research                                                                                             4 

1.7 Study Area                                                                                                               4 

1.7.1 Location                                                                                                                   5 

1.7.2 Climate and Vegetation                                     5 

1.7.3 Soils                                                    6               

1.7.4 Relief and Drainage                          6     

1.7.5 Socio-Economy and Population                                                                              7 

CHAPTER TWO:  LITERATURE REVIEW    

2.1 Basic Topographic Mapping                                                                                   10                                                          

2.2 The Scope of using Topographical Maps                                                                16 

2.3 The Measures for Developing Topographic-Cadastral Maps                                 17 

2.4 Topographic Map in Nigeria                                                                                   18 

2.5 Surveying and Mapping in Sustainable Land Administration                                19 

2.6 Modern Technology                                                                                                20 

2.7 The Use of Satellite Imagery                                                                                   27 

2.8 Review of Related Literatures                                                                                 30  



 ix 

CHAPTER THREE: METHODOLOGY                                                                                            

3.1 Research Design                  33                     

3.2 Instrument and Materials                                                                                         34 

3.2.1 The Hardware Equipment                                                                                        34 

3.2.2 The Software Packages                                                                                            34 

3.3 Reconnaissance survey (recce)                                                 34 

3.3.1 Method of Data Acquisition                                                             34                                                                                                                                                

3.3.2 Test and adjustment of instruments                                                                 35 

3.3.3 Horizontal collimation error                                                                                   35 

3.3.4 Observation                                                                                                             35 

3.3.5  In-situ Check                                                                                                           36 

3.3.5 Boundary Demarcation                                                                                           37 

3.3.6 Beaconing                                                                                                                38 

3.3.7 Detailing                                                                                                                  38 

3.3.8 Data Quality                   38 

3.4  Data processing                                                                                                       39 

3.4.1 Plotting                                                                                            39 

3.4.2 Importing and editing in Arc GIS 10.4                                                                   39 

3.4.3   Conversion of Excel CSV Comma Delimited to Shape File                                    39  

3.4.4   Contour interpolation                                                                                               39 

3.4.5 Generation of Digital Terrain Model                                                                      40 

3.4.6 Map Overlays Contour Map                                                                                    40 

3.4.7  Production of Different Maps                                                                                 40 

CHAPTER FOUR: RESULTS AND DISCUSSION                                                                         

4.1 Presentation of Results                41 

4.1.1 Contour Map                                                                                                           41 

4.1.2 Updated Topographic Map                                                                                     41 

4.2 Discussion of Results                                                                                              55 

CHAPTER FIVE: SUMMARY, CONCLUSION AND RECOMMENDATIONS                     

5.1 Summary                   57 

5.2 Conclusion                   57 

5.3 Recommendations                  57 

5.5 Contribution to knowledge                                                                  58 

References                                                  59 



 x 

LISTS OF TABLES 

Table No.       Titles of Tables                        Page 

2.1  Classification of Nigeria Topographic Map                                                16 

3.1  Boundary Coordinate                                                                                  36 

3.2  Coordinates of Existing Controls              37 

3.3  Angular Check                                                                                             37 

3.4  Linear Check                  37 

3.5  Height Check                                                                                               37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 xi 

LISTS OF FIGURES 

Figure No.      Title of Figures                                     Page 

1.1  Map of Maiduguri showing Study area              8 

1.2 Map of the study area                       9 

3.1 Flow-Diagram of Conceptual Framework                            33 

4.1.         Spot Height Map of the Study Area                               42 

4.2          Contour Map of the Study Area                             43 

4.3         Water Shade Map of the Study Area                    44 

4.4         3D Surface Map of the Study Area                          45 

4.5         Detail Survey Map of the Study Area                            46                                                                                                                        

4.6         Digital Elevation Model (DEM) of the Study Area               47 

4.7         Flow Accumulation Map of the Study Area                   48 

4.8         Stream Line Map of the Study Area                 49 

4.9         Line Density Map of the Study Area                           50 

4.10.      Stream Dissolve Map of the Study Area                            51 

4.11       Drainage Density Map of the Study Area.                              53 

4.12      Topographical Map of the Study Area                         54 

                                                                                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


