Map Scale, Legends, and Symbols:
Introduction and Overview

Scale, legend, and symbols are the three
U:B reading keys of every map

Roadmap: scale concepts — legends —
symbol systems — integrated practice — —
teaching and assessment — L

Outcomes: interpret scale, decode legends,

@ read symbols, spot misleading maps

Everyday relevance: navigation apps,
weather maps, land-use plans, exams,
classrooms

Early myth to challenge: “bigger map =
larger scale”
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What Map Scale Means

e Scale is map distance + ground distance

e Representative fraction (1:50,000) is
unitless: 1 of any unit = 50,000 same units

e Verbal scale states it in words: "1 cm =500 m"

e Graphic bar scale stays true when a map
iIs enlarged or shrunk

e Worked example: 1:50,000 » 1 cm =
50:000 cm =500 m'= 0.5 km

e Metric anchors: 1 km = 100,000 cm;
1 m=100em




Converting Between Scale Formats

Representative 5 Verbal Scale > Bar Scale
Fraction (RF) e.g. 1 cm represents
g P
s P it ot ¢

1 km = 100,000 cm

RF — verbal: divide denominator by 100 for metres, by 100,000 for km L ”
(
Verbal — RF: same units, simplify to 1:n \\
\\
Scale from measurement: 15 cm = 4.5 km — 1:30,000 N\

Map distance: 12 km at 1:25,000 — 1,200,000 cm =+ 25,000 = 48 cm

Bar scale: hold ruler against bar, transfer to route




Large Scale vs. Small Scale: Reading the Difference

e Large scale: small area, rich detail (e.g., 1:10,000 town plan)

e Small scale: large area, generalized (e.g., 1:1,000,000 world map)

e Naming trap: smaller denominator = larger scale (1:1,000 > 1:1,000,000)

e Thresholds: >1:50,000 large; 1:50,000-1:250,000 intermediate; <1:250,000 small
e Match scale to purpose: route planning vs. regional or global overview

e Same feature, different scale: airport as runway complex vs. single point symbol

Large scale: airport as runway complex Small scale: airport as single point symbol




Working with Scale: Distance, Area, and Measurement

® Distance: measure map length x
scale denominator, then convert units

® Use string, dividers, or paper edge
for winding routes

® Area scales by the square of the
linear factor: 1:25,000 = 1 cm? =

6.25 km?>
® Worked example: 33.6 cm? lake i~ . __:- 1/l Areascales by the square
at 1:25,000 = 21 km? on ground V@@ s | - ofthelinear factor:
ALY | 1:25,000 —> 1 cm? = 6.25 km?
@ Digital maps: zooming changes ) K
scale; screen size affects accurac ' oy Vielkedeample;
' y 1§ 1 33.6cm? lake at 1:25,000
. . U /)~ =21 km?2on ground
® Avoid bar scales on world/continental | v ______J/ g

maps — projection distortion varies

. _ . \uuun\m\lll\m\\n\ln\m\m\m\n\\m\m\m\\n\m\\\\\m\\\\\\\\\\\\\\\\ ‘.




When Scale Is Missing or Misleading

@ 2 & B P

No scale = red flag:
real-estate flyers hide distance

Ratio or verbal scale fails
when print size changes

Web Mercator at 60°:
1 grid metre = 0.5 true metres

Thematic maps (e.g., elections)
may omit scale legitimately

If scale varies widely,
the map must say so

Web Mercator at 60°:
1 grid metre = 0.5 true metres




The Map Legend: Your Decoder Ring

Purpose: a decoder defining
every non-obvious symbol Land vaer Typ'es
on the map Symbol guide and meanings
: Forest
Anatomy: title, symbol samples, = ik A
labels, units, notes, and a ‘no data’ Grassland area
entry
Water area
Legend symbols must match |
map symbols exactly in size, —load line
shape, colour, and orientation === Trail line
e River line
Skip the title ‘Legend’ —
use that space to explain , ,
the data instead 9 e El
A Mountain point
Group symbols by category, ] LA point
geometry (point/line/polygon),
or thematic importance — |
gff/ ~Z] Nodata area !
w4 |

Legends appear in print margins,
thematic map boxes, and

interactive web map panels




Designing Legends That Communicate

A balanced legend that supports the map.

Before Cluttered legend overshadows the map.

mes Major Road
——  Minor Road
@] .
A River
Lake

Forest
® A Agriculture
| Urban

School
Library
Hospital
Fire Station

>
&
»orme

Police Station

Balance legend visual weight; it should
never outshine the map.

Use intuitive class breaks and round
numbers, not raw decimals.

Match transparency, outlines, size,
and orientation exactly to the map.

Facilities
A @ School

B Library
A Hospital

@
7 § Land Cover

Forest
Agriculture

Urban

Keep same-class items in one column
to avoid visual discontinuity.

Skip the legend when labels alone
make symbols obvious.

Include every ambiguous symbol;
omit labeled roads and water bodies.




Symbols and Symbol Systems

e Point, line, and area symbols represent Feature Types and Map Scale
different feature types

e A cityis a point on small-scale maps,
an area on large-scale maps o N

e Point symbols may be pictorial, geometric, @ #
or typographic R
e Standard symbol sets: topographic, hazard,
transportation, facility

e Conventional colours: blue water, green Small-scale map Large-scale map
vegetation, black culture

Point Symbols Line and Area Symbols Conventional Colours
Pictorial, geometric, or typographic

A
T | A / LYy

A A
I, Blue Green Black

Pictorial Geometric  Typographic water vegetation culture

Line symbol Area symbol




Visuab Variables: Encoding Meaning in Symbols

Size Shape Hue Lightness Saturation Spacing Orientation Texture Arrangement
eoeo
c o © .o ® i
A
@ H O O O < P e
®
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® @ o / @ @
® A o o o W |
Core visual variables: size, shape, Qualitative differences — use hue Line symbols: width and dashing
hue, lightness, saturation, spacing, and shape; quantitative differences show importance or magnitude;
orientation, texture, arrangement — use size and value casing builds hierarchy
ONA 090 —T
ﬁ Qualitative Quantitative @~ - -T-==°
differences differences L= = o o
Area symbols: value, lightness, Accessibility: colour-blind-friendly Cultural caution: mimetic symbols
and saturation suit choropleth palettes plus shape or texture like fork and knife may not be universal
mapping backup cues




Integrated Map Reading Practice

Five-step routine:
title - legend - scale »
symbols - interpretation

Topographic task:
measure distance, identify
features, infer map purpose

Cross-check: does the legend
match the scale and symbols?

Interpretation

Compare same area at two
scales; list what appears and
disappears

Spot missing or misleading
scale and legend information

€
©

Same area at a smaller scale

SAME PLACES. DIFFERENT PERSPECTIVE.




Common Reading Errors and How to Correct Them

Distance estimation Symbol confusion Misplaced geographic name
: Fae Misplaced
Overestimated Mistaken for Correct reading: reference point

distance railway level crossing railway level crossing

o
o % N = |
Ma-/‘ —— ® ’ ol m %m Correct reference point
| j

Correct reading

¥

I

Distance estimation: 75% of wrong answers slightly overestimate distance
Symbol confusion: readers mistake overpasses for railway level crossings
Even experienced readers misplace geographic name reference points

Symbol meaning depends on culture and convention, not intuition alone

Correct by clearer symbols, explicit legend notes, and repeated measurement drills



Teaching and Assessing Map Literacy

Scale scavenger hunts: measure routes and convert units
Legend-building tasks: students craft keys for classroom maps
Symbol decoding games: match symbols to meanings in teams
Assessment: multiple-choice, map measurement, error analysis
Rubrics: unit conversion, symbol accuracy, legend-map consistency
Scope: teaching scale, legend, and symbol skills—not full cartography

Scale scavenger hunts Legend-building tasks Symbol decoding games

Rubrics

unit conversion

symbol accuracy

legend-map
consistency

|_EEJ Notice @ — @ Interpret —




Wrap-Up: Key Takeaways and Common Pitfalls

Three-question checklist: _ ‘
What is the scale? What does the legend say? | M ap R ea dln

What do the symbols mean? |
Checklist | /
-~

Top pitfalls: confusing large/small scale, ignoring o What is th
legend notes, misreading area, careless € scale?

distance estimates |
e What does the legend say? ]!

Digital map literacy: e What b
0 the symb i
zoom levels, dynamic scale bars, Ymbols mean? _ (
interactive legends D
. \ AN = 3 . ‘ 4 “?n -
Practice plan: - - \\;}\ .
read one unfamiliar map weekly e “?\\ A
using the five-step routine - Ny,
//‘ - 4 L U 3 \I\ . #
Bhais -7 N /"
Next steps: N ==

apply the routine to navigation, .
fieldwork, and teaching materials ¢
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Scan the code or click anywhere to watch this course live, with voice Q&A
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