
Advances in Geographical and Environmental Sciences

Swapan Kumar Maity

Essential 
Graphical 
Techniques in 
Geography



Advances in Geographical and Environmental
Sciences

Series Editor

R. B. Singh, University of Delhi, Delhi, India



Advances in Geographical and Environmental Sciences synthesizes series
diagnostigation and prognostication of earth environment, incorporating challeng-
ing interactive areas within ecological envelope of geosphere, biosphere, hydro-
sphere, atmosphere and cryosphere. It deals with land use land cover change
(LUCC), urbanization, energy flux, land-ocean fluxes, climate, food security,
ecohydrology, biodiversity, natural hazards and disasters, human health and their
mutual interaction and feedback mechanism in order to contribute towards
sustainable future. The geosciences methods range from traditional field techniques
and conventional data collection, use of remote sensing and geographical
information system, computer aided technique to advance geostatistical and
dynamic modeling.

The series integrate past, present and future of geospheric attributes incorpo-
rating biophysical and human dimensions in spatio-temporal perspectives. The
geosciences, encompassing land-ocean-atmosphere interaction is considered as a
vital component in the context of environmental issues, especially in observation
and prediction of air and water pollution, global warming and urban heat islands. It
is important to communicate the advances in geosciences to increase resilience of
society through capacity building for mitigating the impact of natural hazards and
disasters. Sustainability of human society depends strongly on the earth environ-
ment, and thus the development of geosciences is critical for a better understanding
of our living environment, and its sustainable development.

Geoscience also has the responsibility to not confine itself to addressing current
problems but it is also developing a framework to address future issues. In order to
build a ‘Future Earth Model’ for understanding and predicting the functioning
of the whole climatic system, collaboration of experts in the traditional earth
disciplines as well as in ecology, information technology, instrumentation and
complex system is essential, through initiatives from human geoscientists. Thus
human geosceince is emerging as key policy science for contributing towards
sustainability/survivality science together with future earth initiative.

Advances in Geographical and Environmental Sciences series publishes books
that contain novel approaches in tackling issues of human geoscience in its broadest
sense — books in the series should focus on true progress in a particular area or
region. The series includes monographs and edited volumes without any limitations
in the page numbers.

More information about this series at https://link.springer.com/bookseries/13113

https://link.springer.com/bookseries/13113


Swapan Kumar Maity

Essential Graphical
Techniques in Geography



Swapan Kumar Maity
Department of Geography
Nayagram P.R.M. Government College
Jhargram, West Bengal, India

ISSN 2198-3542 ISSN 2198-3550 (electronic)
Advances in Geographical and Environmental Sciences
ISBN 978-981-16-6584-4 ISBN 978-981-16-6585-1 (eBook)
https://doi.org/10.1007/978-981-16-6585-1

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature
Singapore Pte Ltd. 2021
This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse
of illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar
or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore

https://doi.org/10.1007/978-981-16-6585-1


Dedicated to my Parents



Preface

Geography is a scientific discipline that emphasizes how and why different
geographic features vary from one place to another and how spatial patterns of
these features change with time. Geographers always concentrate on the explanation
of how physical and cultural features are distributed on the earth surface and what
kinds of factors and processes are responsible for their spatial and temporal varia-
tions. Geographical data need appropriate, systematic and logical presentation for
a better understanding of their cartographic characteristics. Suitable, accurate and
lucid demonstration and visualization of geographical data become helpful for their
correct analysis, explanation and realization. Therefore, various types of primary and
secondary data are used voluminously to explain and analyze the spatial distributions
and variations of different geographical events and phenomena.

Graphs, diagrams and maps are three unique and distinctive techniques of visu-
alization of geographical data. In narrow sense, graphical representation means the
depiction of data using various types of graphs but in a wider sense, all types of
graphs, diagrams and mapping techniques are included in graphical methods of
portraying the data. Graphical representation of various kinds of geographical data
is very simple, attractive and easily understandable not only to the geographers or
efficient academicians but also to the common literate people. It is the key for geog-
raphers and researchers to recognize the nature of data, the pattern of spatial and
temporal variations and their relationships and the formulation of principles to accu-
rately understand and analyze features on or near the earth’s surface. These modes of
representation also enable the development of spatial understanding and the capacity
for technical and logical decision making.

In this book, attempts have been made to analyze and explain different kinds of
graphs, diagrams and mapping techniques, which are extensively used for the visual
representation of various types of geographical data. The book has broadly been
divided into four main chapters. Chapter 1 emphasizes the discussion of the concept
and types of geographical data, major differences between them, sources of each type
of data, methods of their collection, classification and processing of the collected data
with special emphasis on frequency distribution table, methods and appropriateness
of representation of data and advantages and disadvantages of using these methods.
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It includes the discussion of the concept of attribute and variable, types of variables
and differences between them. It also explains different types of measurement scales
used in geographical analysis.

Chapter 2 includes the detailed classification of all types of graphs and types of
co-ordinate systems with illustrations as an essential basis of construction of graphs.
Different types of Bi-axial (Arithmetic andLogarithmic graph, Climograph etc.), Tri-
axial (Ternary graph), Multi-axial (Spider graph, Polar graph etc.) and special graphs
(Water budget graph, Hydrograph, Rating curve, Lorenz curve, Rank-size graph,
Hypsometric curve etc.) have been discussed with suitable examples in terms of their
appropriate data structure, necessary numerical calculations, methods of construc-
tion, proper illustrations and advantages and disadvantages of their use. Concept of
arithmetic and logarithmic graphs has been explained precisely with pertinent exam-
ples and illustrations. Different types of frequency distribution graphs have been
explained with suitable data, necessary mathematical and statistical computations
and proper illustrations.

Chapter 3 focuses on the detailed discussion of various types of diagrams clas-
sified on a different basis. All types of one-dimensional (Bar, Pyramid etc.), two-
dimensional (Triangular, Square, Circular etc.), three-dimensional (Cube, Sphere
etc.) and other diagrams (Pictograms and Kite diagram) have been discussed with
suitable examples in terms of their appropriate data structure, necessary numerical
(geometrical) calculations, methods of construction, appropriate illustrations and
advantages and disadvantages of their use.

Chapter 4 explains the basic Cartographic terminologies like Geodesy, Geoid,
Spheroid, Datum, Geographic co-ordinate system, Surveying and levelling,
Traversing, Bearing, Magnetic declination and inclination etc in a lucid manner
with suitable illustrations. It includes the detailed classification and discussion of
all types of maps based on their scale and purposes (contents) of preparing the map
with special emphasis on Indian Topographical Sheets. All pictorial and mathemat-
ical methods of representation of relief have been explained in detail with suitable
examples and illustrations. Various types of distributional thematic maps have been
analyzed with suitable examples emphasizing their suitable data structure, neces-
sary numerical calculations, methods and principles of their construction, proper
illustrations and advantages and disadvantages of their use. It also explains different
techniques of measurement of direction, distance and area on maps.

The methods of construction of all types of graphs, diagrams and maps are
explained step-by-step in a systematic way for easy and quick understanding of the
readers. The book is unique of its kind as it reflects an accurate co-relation between
the theoretical knowledge of various geographical events and phenomena and their
realistic implications with suitable examples using proper graphical techniques. The
book will be helpful for the students, researchers, cartographers and decision-makers
in representing and analyzing various geographical data for a better, systematic and
scientific understanding of the real world.

Midnapore, West Bengal, India Swapan Kumar Maity
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About This Book

Representation of geographical data using graphs, diagrams andmapping techniques
is a key for geographers and for researchers in other disciplines to explore the nature
of data, the pattern of spatial and temporal variations and their relationships and
formulation of principles to accurately understand and analyze features on or near
the earth’s surface. These modes of representation also enable the development of
spatial understanding and the capacity for technical and logical decision-making.
The book depicts all types of graphs, diagrams and maps, explained in detail with
numerous examples. The emphasis is on their appropriate data structure, the rele-
vance of selecting the correct technique, methods of their construction, advantages
and disadvantages of their use and applications of these techniques in analyzing
and realizing the spatial pattern of various geographical features and phenomena.
This book is unique in that it reflects an accurate correlation between theoretical
knowledge of geographical events and phenomena and their realistic implications,
with relevant examples using appropriate graphical methods. The book serves as
a valuable resource for students, researchers, cartographers and decision-makers to
analyze and represent various geographical data for a better, systematic and scientific
understanding of the real world.
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Chapter 1
Concept, Types, Collection, Classification
and Representation of Geographical Data

Abstract Geography is a scientific discipline which emphasizes on the collection,
processing, suitable representation and logical and scientific interpretation of various
types of primary and secondary data for better understanding and explanation of the
spatial distributions and variations of different geographical features and phenomena
on or near the surface of the earth. This chapter focuses on the concept and types
of data used in geographical analysis, sources of each type of data, methods of their
collection as well as the advantages and disadvantages of their use. Major differ-
ences between various types of data are discussed clearly with suitable examples.
It includes the detailed discussion of the concept of attribute and variable, types of
variables and differences between them. Different types of measurement scales used
in geographical analysis, their characteristics and application in geographical study
have been explained with numerous examples. Techniques of classification, tabula-
tion and processing of the collected data on different basis (i.e. based on location, time
etc.) are discussed properly with special emphasis on the preparation of frequency
distribution table and related terminologies. Methods of representation of all types
of geographical data, their appropriateness and advantages and disadvantages have
been explained with suitable examples.

Keywords Geographical data · Primary data · Secondary data · Data collection ·
Measurement scale · Data processing · Data representation

1.1 Introduction

Geography is a scientific discipline in which various types of primary and secondary
data are used voluminously to explain and analyse different geographical events and
phenomena. Collected data are organized, represented and interpreted logically and
scientifically using various techniques for better understanding and explanation of
the spatial distributions and variations of different geographical features on or near
the surface of the earth.Geographical data needs appropriate, systematic and logical
presentation for better understanding of their cartographic characteristics. Suitable,
accurate and lucid demonstration and visualization of geographical data becomes
helpful for their correct analysis, explanation and realization.
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