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Chapter 1: Basic Knowledge TOPOGRAPHY-SURVEYING What does it mean?...

From the Greek topos meaning place and graphein meaning the act of
describing.

It is the art of representing the configuration of a terrain on a plan, including
the natural or artificial features present. When the area to be surveyed is
relatively small, it is no longer necessary to account for the Earth's curvature.
In this case, topographic methods are used. Topography is always represented
in a graphical form (map, plan) showing all the details of the terrain.
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Chapter 1: Basic Knowledge TOPOGRAPHY-SURVEYING What does it mean?...

Topography is the science of measuring and representing on a map or plan the shapes
and visible details of the Earth's surface, as well as the natural and man-made features

present.
It plays a fundamental role in many fields such as civil engineering, cartography,

construction, and geology.
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Fundamental concepts in topography:

Levelling: A technique for measuring altitude differences between several points in order to
determine the terrain's topography.

Topographic survey: The set of operations used to measure distances, angles, and
altitudes of key points of a terrain to create a map or plan.

Geodesy: A branch of topography focused on measuring and understanding the shape
and size of the Earth, taking into account its physical properties.

Coordinate systems: The use of reference systems, such as geographic coordinates
(latitude, longitude) or Cartesian coordinates (X, y, z), to accurately locate points on the
Earth's surface.

Topographic instruments: The use of specialized instruments, such as theodolites, levels,
total stations, and more recently, GPS, to take precise terrain measurements.

Orthophotography: Aerial photographs geometrically corrected to be used as accurate
maps, removing distortions caused by topography and perspective,
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What does it mean?...

e
A

S — What is the difference between geography and topography?

Topography is the mapping of these features.

Geography is the study of the earth’s surface, islands,
oceans, and other natural features.
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In Which Area?

Topography plays a crucial role in various fields, impacting the planning, design, and

execution of projects.

Civil Engineering

- Topographic surveys provide critical data for designing infrastructure projects such as
roads, bridges, and buildings. Engineers assess slope stability, drainage patterns, and site

conditions to ensure safety and functionality.

Urban Planning

- Urban planners use topographic maps to
understand land use, zoning, and the layout of public
services. This information helps in creating
sustainable communities and efficient transportation
systems.
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In Which Area?

Environmental Studies

- Understanding the topography of an area is vital for | =

environmental impact assessments. It aids in analyzing
water flow, soil erosion, and habitat distribution, a3
contributing to conservation efforts. ;

Geology and Geomorphology

- Geologists study topography to interpret
the Earth’s surface features and processes.
Topographic maps help in identifying
geological formations, fault lines, and the
effects of erosion and sedimentation.
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Agriculture

- Farmers utilize topographic information to
optimize land use and irrigation practices.
Knowledge of terrain features helps in managing
crops and preventing soil erosion.

Archaeology

- Archaeologists rely on topography to locate
and analyze ancient sites. Understanding the
terrain aids in excavation planning and
interpreting human activity in relation to the
landscape.

Hydrography

In  hydrography, surveying focuses on
measuring and mapping bodies of water,
including oceans, rivers, lakes, and coastal
areas. It involves determining water depths
(bathymetry), underwater topography, and
identifying submerged features.
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In Which Area?

Military Applications

- Topographic maps are crucial for military operations,
providing detailed information about the terrain that
affects movement, strategy, and planning.

Recreational Activities

- Outdoor enthusiasts use topographic maps
for hiking, mountain biking, and other
recreational activities. These maps provide
information on elevation changes, trails, and
natural features.
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Geographic Information System, GIS

In Which Area?

A GIS is a technology used to create, manage, analyze, and map all types of data.

GIS links data to a map and integrates spatial data (the location of things) with

various descriptive information (the state or condition of things at that location).

It thus provides a foundation for mapping and analysis in the sciences and across

almost all sectors. GIS helps users understand patterns, relationships, and the geographic
context of data. Its benefits are numerous, including improved communication, efficiency,
management, and decision-making.

The Real World

GIS World Model

Data Slices

Imagery

Elevation
Transportation

Addresses
Boundaries
Water Features

Survey Control

Your Data
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Scale refers to the ratio or proportion between a distance on a map,
plan, or drawing and the corresponding distance in the real world. It is
used to represent large areas or objects on a smaller, manageable
medium while maintaining accurate relative dimensions.

For example:
A scale of 1:1,000 means that 1 unit on the map (e.g., 1 cm) represents
1,000 units in reality (e.g., 1,000 cm or 10 meters).

, 0 5 10 km
Graphic Scale: m_g

Verbal Scale: 1em=1km

Representative
Fraction: 1:100,000
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Scale

Type of Scale

Large Scale

Example

1:500, 1:1,000

Common Use

Cadastral plans, detailed
site surveys.

Medium Scale

1:10,000, 1:25,000

Topographic maps, urban
planning.

Small Scale

1:50,000, 1:100,000

Regional maps, country or
continent-level maps.

Very Small Scale

1:1,000,000 or smaller

World maps, globes.
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