Introduction to Land Surveying

Introduction to Land Surveying
Key concepts, purposes, and basic procedures for anyone beginning in the field.

1. What Is Land Surveying?

Aspect Description
Definition The science and art of measuring, mapping, and describing the physical features
of the earth’s surface.
Primary Produce accurate, legally?recognizable representations of land boundaries,
Goal topography, and built features.

* Boundary Surveying — property lines and legal descriptions

» Topographic Surveying — terrain, contours, natural & man?made features
Disciplines ¢ Construction Surveying — layout of buildings, roads, utilities

» Geodetic Surveying — large?scale measurements tied to a global reference

system
Typical Landowners, engineers, architects, government agencies, utility companies,
Users developers, environmental consultants.

2. Why Surveying Matters

1. Legal Protection — Establishes and confirms property rights; prevents disputes.

2. Design & Construction — Provides the base map for site plans, grading, utilities, and
building placement.

3. Planning & Management — Supports land?use planning, zoning, resource management,
and environmental assessments.

4. Infrastructure Maintenance — Enables accurate location of underground utilities and
assets.

5. Public Safety — Determines flood zones, slope stability, and hazard mapping.

3. Core Surveying Principles
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Principle Explanation
Accuracy vs. Accuracy = closeness to true value; precision = repeatability of
Precision measurements. Both are essential for legal surveys.

Establishes a network of reference points (benchmarks) with known
coordinates. Types:

Control ) _ ) _
» Horizontal control — latitude/longitude or state plane coordinates
* Vertical control — elevations relative to a datum (e.g., NAVD 88).
Datum & A datum defines the origin for measurements. Common systems:
Coordinate » Geographic (lat/long) - WGS?84, NAD?83
Systems * Projected (easting/northing) — UTM, State Plane, Local grid.

Sources of error: instrument, human, environmental, reduction. Mitigation:
Error Management ) _ ) )
redundant measurements, calibration, proper observation techniques.

Surveyors must follow jurisdiction?specific statutes, standards (e.g.,
Legal Standards _ )
ASTM, ISO), and professional codes of ethics.

4. Surveying Process — Step?by?Step Overview

1. Project Initiation

o Define scope (boundary, topographic, construction).
o Review legal documents (deeds, plats, easements).
o Obtain permits and access permissions.

2. Research & Desk Study

o Collect existing maps, aerial photos, GIS data, prior surveys.
o ldentify known control points and potential constraints.

3. Field Planning

o Choose appropriate equipment (total station, GNSS, laser scanner, drone).
o Develop a field?work plan: station locations, traverse routes, safety measures.

4. Establish Control

o Set up primary control (benchmark) using high?precision GNSS or static total station.
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o Create secondary/tertiary control as needed for detailed work.
5. Data Collection

o Boundary Survey: Measure corners, monuments, bearings, distances.
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