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The main goal of cartographic 
production

The main goal of cartographic creation – to create a 
complete, topographically correct and easily readable map

completeness accuracy

readability

Map
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Cartographic rules – state of art

• The definition of "Cartographic Rules" (Cartographic Rules,
Cartographic Conventions or Cartographic Constraints) is currently
used for defining the generalization and visualization procedure of
data sets

• In the scope of map creation technology, cartographic rules are
usually used to define the procedure and control of the cartographic
generalization (Beard, 1991), (Hallie, 1999), (Hallie, 2003), (Hallie &
Weibel, 2007)
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• Cartographic rules not only specify the basic properties and superimposing 
of cartographic symbols, but they may also define rotations, displacements 
and even or geometry manipulations of symbols with exactly the same goal 
as in traditional computer-assisted cartography (Iosifescu, Hugentobler, & 
Hurni, 2009)

• Cartographic representation rules lead to a quality topographic map 
(CartouCHe, 2012)

• Cartographic rules are sets of rules have evolved regarding the selection 
and placement of text – particularly in relation to topographic maps (ICSM, 
2020)

• A set of rules for designing and building a symbol key, i.e., for creating the 
appearance of a map (Voženílek, et al., 2011)

Cartographic Rules – state of art
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Cartographic Rules – state of art

• Declarative - set a target state and are usually given without a 
description of how to achieve this goal

• It allows flexible modeling, but on the other hand, it often leads to an 
inconsistent approach and the possibility of achieving several dozen 
"correct" solutions
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Cartographic Rules – state of art

• Many rules are formulated only as verbal formulations without the 
possibility of its systematized writing

• The search and identification of a cartographic situation, its solution 
and the application of individual cartographic rules strongly depend 
on the experience and professional skill of the cartographer

• The solution of a cartographic situation is not always a 
straightforward process

• There may be several correct or acceptable solutions

• As a rule, it is a complex solution of several interrelated cartographic 
situations
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Cartographic Rules – state of art

• Digital cartographic technologies:
• rich source geographic data – primary or derived data models

• many tools available in the software systems used

• many custom created processes

• etc.

• Questions:
• how to ensure a consistent approach to dealing with unique situations within 

a state mapping or the creation of standardized maps

• how to help beginners or less experienced cartographers

• etc.
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Approaches to rules systematisation 
– general schema
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Real world to primary data model 
transformation

Orthogonalized air imagery
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Source: Geoportál ČÚZK / ČÚZK
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Real world to primary data model 
transformation

Primary data model ZABAGED – Hydrology + Vegetation
10

Source: ZABAGED/ ČÚZK



Primary data model 
ZABAGED – Hydrology, 
Vegetation

ZABAGED Extraction Guidance -
Hydrology
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Source: Katalog objektů ZABAGED / ČÚZK



MGCP Extraction Guidance
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Source: MGCP Extraction Guidance TRD4 v4.0 - Hydrology



Visualization of the primary data 
model (basic map)

Primary data model ZABAGED – Hydrology, Vegetation and ZTM5 map
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Primary data model ZABAGED 
and derived model DATA50 –
Hydrology, Vegetation

Derived data model creation
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Source: ZABAGED + DATA 50 / ČÚZK



Primary data model ZABAGED 
and derived model DATA50 –
Hydrology, Vegetation

Derived data model creation

Source: Datový model DATA 50 / ČÚZK



Derived data model DATA50 – Hydrology, Vegetation

Derived data model
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Source: DATA 50 / ČÚZK



Cartographic model creation
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Cartographic data model 
DATA50 – Hydrology, 
Vegetation and ZTM50



Cartographic model creation
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Cartographic data model 
DATA50 – Hydrology, 
Vegetation and ZTM50

Source: Technologický postup zpracování ZM50 – tvorba / ČÚZK

We select water areas larger than 2.500 sqm – in case of a 
larger number of undersized areas, we can draw one larger



Final map visualization (ZTM50)
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ZTM50



Final map visualization (ZTM50)
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ZTM50

Source: Katalog mapových značek DATA50 / ČÚZK



DPS DTM Hydrology – Feature 
symbology
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Source: DPS DTM Hydrology – Feature symbology / MGCP



Questions

• Where are real rules?

• How are cartographic rules defined?
• by type of generalisation algorithm
• by critical situation solution – proposals, examples
• etc.

• How to enrich some documents dealing with cartographic or feature 
extraction rules?

• Possible answer:
• to systemise rules
• to create the knowledge database
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Approaches to rules systematisation

• map readability requirements, which can be called as general 
cartographic rules

• map content requirements, i.e. rules linked to the specific purpose 
and use of the resulting map. These rules are specific to particular 
sets of map features, the size and importance of individual map 
features and their interrelationships (Drozda & Augustýn, 2016)
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Ontology

Cartographer´s 

knowledge

Situation

Operators

SW libraries

Atom´s properties

Representations

General

Map´s requirements

Features collisions

Feature shape

Features selection

Relationships of 

features

Cartographic rules

Patterns

Topology

ZTM10

ZTM25

General structure of database



Proposal of solution – database of 
cartographic rules

• Aim
• to create the knowledge database with a logical structure

• Usage
• on-line tool for searching for suitable solutions for cases of cartographic generalization
• possibility to extend DB with accepted solutions

• Advantages
• the rules are not only written and declarative, but also with instructions and examples of solutions
• possibility to extend the DB
• possibility to apply to other types of maps
• reduction of individual solutions, especially for state mapping or standardised products (strong 

cooperation between the different components of the production cycle)

• Disadvantages
• Czech language environment
• Partly ready only for civilian state mapping in the Czech Republic

• Access - http://euradin.vugtk.cz/TB04CUZK001/03_CartographicSituations/web/
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http://euradin.vugtk.cz/TB04CUZK001/03_CartographicSituations/web/


Example of the rule Line  line conflict
– rule description
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Example of the rule Line or part of 
line displacement – rule description
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Example of the rule Line or part of 
line displacement – source data
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Example of the rule Line or part of line 
displacement – final maps ZTM10 and ZTM25
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Example of the rule connected with 
water maps ZTM10
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This structure describes the ZM 10 features symbology and its rules

Each element or class (group) of elements must be described by its properties:

• Tag key element number(s)

• element color (outline color)

• Element type (point/line/area)

• Allowed operators

• Accuracy class

• Element weight

• Minimum element size (lines and areas only)

Features or classes can have additional properties



Example of the rule connected with water 
maps ZTM10 – line water
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Map 1: 10 000 / Water / line water

Watercourse

Submersible watercourse, 

intermittent

Bank line

Direction of the watercourse

Shore line - tailing pond

Coffer-dam

Dam

Weir

Dam with road

Weir with footbridge

Waterfall

Lock

Ferry

Ford

Aqueduct

siphon



Example of the rule connected with water 
maps ZTM10 – line water
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Watercourse

• A watercourse narrower than 5m has the same 

thick line throughout its course

• a watercourse wider than 5 m is expressed by 

the mark 302 02

• For a two-line watercourse, the direction is 

marked by the sign 307

• it must be connected to a watercourse or body 

of water

Property Value 

Category line

Weight 300

Color blue

Symbols 302 01, 302 02

Accuracy class B

Minimum size 10 m

Operators displacement, omission, simplification, parallelization



Example of the rule connected with water 
maps ZTM10 – line water
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Watercourse

• A watercourse narrower than 5m has the same 

thick line throughout its course

• a watercourse wider than 5 m is expressed by 

the mark 302 02

• For a two-line watercourse, the direction is 

marked by the sign 307

• it must be connected to a watercourse or body 

of water

Property Value 

Category line

Weight 300

Color blue

Symbols 302 01, 302 02

Accuracy class B

Minimum size 10 m

Operators displacement, omission, simplification, parallelization



Example of the Operators
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Example of the Operators
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Thank you for attention
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