
Gyula Pápay 

Map knowledge - Image knowledge - Diagram knowledge - Spatial knowledge.  
Theoretical and Historical Reflections on the Relationship of the Map to Image and 
Diagram.  
 
The original version was published in: Günzel, Stephan; Nowak, Lars (eds.): 
KartenWissen. Territoriale Räume zwischen Bild und Diagramm. (Territorial Spaces 
between Image and Diagram), Wiesbaden: Reichert Verlag, 2012. ISBN: 978-3-89500-
816-0. 
 
I. Preliminary remarks  

A particular merit of the volume 'KartenWissen. Territorial Spaces between Image and 
Diagram' consists, from a cartographic point of view, in highlighting the relationship 
between map, image and diagram and thus stimulating a theoretical investigation of this 
relationship. In cartographic literature, especially in publications on thematic cartography, 
due attention has always been given to the use of diagrams in the map, but this has mostly 
been done from the practical point of view of map design. 1 

Considerations of the 
relationship between map and diagram in a more general context are rare.2 In 
cartographic theory, the relationship between map and image has also received too litt
attention. Reflecting on the relationship between map, image and diagram can thus 
certainly be considered a desideratum of theoretical cartography. - The introductory 
contribution by Stephan Günzel and Lars Nowak makes the extensional expansion of
concept of diagra 3 

le 

 the 
m clear.  

                                                          

In recent times, other terms, such as 'sign', 'image' and 'space', have also undergone a 
similar expansion of their extensions. These conceptual expansions led to some 
terminological difficulties in theoretical cartography, but at least the expansion of the 
concept of sign and image is quite acceptable. By no means, however, can the extension 
of the diagram term to any graphical representation (for example, to graphs) be accepted, 
especially from the point of view of cartography, geoinformatics and, in general, 
computer science, which limits diagrams to the visualisation of numerical values. The 
extension of the diagram concept to the visualisation of qualitative (non-quantitative) 
interrelated4  

 makes this an overly general, meaningless term. Subsuming the map under 
the diagram makes the concrete analysis of the relationship between map and diagram 
difficult.  

In order to create terminological clarity for the further explanations, some principles 
are briefly summarised below:  

 

1
 Cf. for example Bollmann/Koch: Lexicon; Schnabel: Diagram Signatures 

2 2 But cf. Bertin: Semiology.  
3
 See also the collection of links at http://gerhard_dirmoser.public1.linz.at/fu/. 

4
 Cf. for example Lachmayer et al: Modelling, p. 147. 
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 Images are signs.5 
 

 Images are spaces.  
 Image spaces are sign spaces, but not every sign space is an image space.  
 Pictorial structural models are pictorial sign spaces with reference to objects.  
 The map belongs to the pictorial structural models whose object reference results 

primarily from spatial transformations.  
 The diagram belongs to the pictorial structural models whose object reference results 

primarily from the spatialisation of non-spaces.6 
 

 The diagram differs from other structural models whose object reference primarily 
results from the spatialisation of non-spaces in that it spatialises quantitative object 
attributes. The divergence between map knowledge and diagram knowledge is based 
on the different nature of the object reference of map and diagram. Diagrammaticity is 
a quantitative form of visualisation that spatialises object attributes.  

 
 

II. Theoretical aspects of the relationships between image, map and diagram  

It is clear from the above that the map is an image. The low level of reflection on the 
relationship between map and image in cartographic theory is related, among other things, 
to the fact that the map was traditionally not considered an image. The distancing of the 
map from the image was primarily based on the intention to emphasise the scientific 
character of the map. The traditional and current use of the conceptual triad 'image' - 'map' 
- 'text' shows that the map was and still is delimited from both image and language. The 
strict separation of map and image allowed for the emergence of technical terms such as 
'picture map' and 'map image', which are also used in the present.  

The map-image relationship was reflected in the US literature several decades ago, but 
only in a laconic form. In 1976, Arthur H. Robinson and Barbara Petchenik saw the 
mysterious character of the map in the fact that it was a special form of representational 
symbolism between image and language. 7 

Subsequently, the comprehensive theoretical 
clarification of the relationship between map and image failed in particular because it was 
based on an overly narrow concept of image. It was only in the context of efforts to 
establish a general science of images that this problem was explicitly taken up. With 
regard to the view that the map is an image, a consensus has by no means been reached in 
cartographic literature.  

The concept of a model is needed to capture the specificity of the map as a picture. 
This plays a subordinate role in image semiotics. Nelson Goodman, for example, rejects 
its use on the grounds that it is too general because  

                                                           

5
 Cf. Sachs-Hombach: Bildtheorie, pp. 13-18. 

6 Of course, only what was not originally spatial can be spatialised. Consequently, it is not correct to refer to the basic structure of a 
map as 'spatialisation'. Rather, it is true that the basic structure of the map resulting from a spatial transformation is often combined 
with spatialisations.  

7
 Cf. Robinson/Petchenik: Nature, p. 1.  
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almost everything [belonged] to it, “from a naked blonde to a quadratic equation".8 
In 

scientific language, the term model is used with a much narrower extension, so that the 
use of this term in image science is permissible. In theoretical cartography, the model 
term has played an important role for decades. The term pictorial structural model can be 
used to describe a certain class of images to which the cartographic forms of 
representation (for example maps, globes, anamorphs) as well as diagrams, graphs etc. 
belong. The map is a pictorial structure model that represents spatial structures with a 
global reference by means of a spatial transformation, i.e. spatially similar.  

Since resemblance is not considered a constitutive feature of the image by general 
image science, it seems appropriate to go into the problem of resemblance in more detail. 
Because similarity was not considered a sufficient basis for defining the concept of 
image, Goodman attempted to distinguish the image from the linguistic symbol system on 
the basis of their syntactic differences. According to this, the linguistic symbolic scheme 
is disjunctive, syntactically dense and finitely differentiated; the image is none of these. 9 

However, we believe that there are types of pictures, such as the map and the diagram, 
which have both disjunctive and non-disjunctive elements (Fig. 1). It follows that the 
syntactic features given by Goodman are not invariant properties of the image. Another 
criticism of Goodman is that disjointness in no way leads to finite differentiation. 
Nevertheless, the syntactic features given by Goodman can be used to analyse 
cartographic representation. Disjointness is a special syntactic picture property of maps 
and also diagrams. In this respect, maps and diagrams differ, for example, from 
photographs, paintings, aerial photographs and satellite images. Although aerial 
photographs and satellite images also represent spatial structures with a global reference 
in a spatially similar way by depicting a section of the earth's surface, they are not 
disjunctive, unlike maps. Disjointness is achieved through the application of map 
symbols, which are based on class formation through generalisation.  

 

Fig. 1: Syntactic properties of map and diagram  

                                                           

8
 Goodman: Languages, p. 164. 

9
 Cf. Goodman: Languages, pp. 130-137; Goodman/Elgin: Revisions, pp. 22, 162-173.  
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Fig. 2: Differentiation in the various map symbols  

This explicative disjointness leads to a segmentation of the spatial representation. The 
map can also have elements that are non-disjunctive, such as shading or areal map 
symbols that represent transitions. The insertion of photographs as symbols also gives the 
map non-disjunctive elements.  

It further seems helpful to include the notion of differentiation in the syntactic analysis 
of image types with a disjunctive basic structure, such as map and diagram. In the map, 
the spatial structure is primarily formed by syntactic relations of map symbols. Since map 
symbols are primarily disjunctive, one can distinguish between internal and external 
differentiation in them. In the case of punctual map symbols, both the internal and the 
external differentiation are finite. The formula for calculating the external differentiation 
of point map symbols is the following: Sum of spatial relations equals the square of the 
number of point-like spatial elements minus the number of point-like spatial elements 

(ΣRr=Re
2

- Re). The internal differentiation of line and area map symbols is infinite in 
geometric terms, since they consist of an infinite number of points (Fig. 2). Thus - as 
Goodman must be countered - there is infinite differentiation in certain types of images 
despite disjointness. In the case of linear map symbols, the length is measurable; in the 
case of areal map symbols, the outline is measurable, the area calculable. The external 
differentiation of these map signs is also infinite in geometric terms. It must be noted, 
however, that this infinity is partly fictitious and also relative.10 

 
The graphic space and also the cartographic space are patch spaces in which both the 

dot-like and the line-like symbols are two-dimensional. The visually perceptible smallest 
spot is approximately a circle with a diameter of a tenth of a millimetre. The inner 
differentiation of the linear and areal symbols is thus not infinite in visual terms, but 
potentially very high. The internal differentiation of a 10 cm long and 0.1 mm wide  
                                                           

10
 Cf. Sick: Map Patterns, p. 27f. 
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is therefore 1000. The external differentiation of line and area symbols is also finite, but 
even higher. The external differentiation of a 10 cm long and 0.1 mm wide line in relation 
to a line of the same length is almost one million (999,000, calculated with the help of the 

formula: ΣRr = Re
2
-Re). It can be seen that the syntactic relations of map symbols can 

store an enormous amount of potential information. 11  
This leads in a remarkable 

property of map knowledge: a disproportionately larger amount of information is stored 
through the syntactic relations of map symbols than through their semantics. Somewhat 
modified, this peculiarity is also present in diagram knowledge.  

                                                          

A subdivision of image types relevant to the map and diagram can be made according 
to whether they are sign systems or no sign systems. Certain images, such as photographs 
and paintings, consist of a single sign. There is no syntactic disjointness between the 
individual parts of the sign, which is why the individual parts are of equal rank. These 
images are also not hierarchically structured in syntactic terms. Here, one cannot 
distinguish between internal and external differentiation. Other pictures consist of sign 
systems. They are hierarchically structured because here there is syntactic disjointness 
between the individual signs. - On this basis, the following syntactic differentiation of 
image types can be made:  

Type 1: Images consisting of a single character. There is no syntactic disjointness 
between the individual parts of the character. These images are syntactically dense. The 
character part-character part relation or the character element-character element relation is 
diffuse. Paintings and photographs belong to this type of image.  

Type 2: Images consisting of sign systems. There is syntactic disjointness between the 
individual signs. These images are syntactically leaky, i.e. discontinuous. The sign-
character relation is unambiguous. Certain maps and diagrams belong here.  

Type 3: Images that primarily consist of sign systems. However, type 1 pictures are 
also integrated in them. These include, for example, maps in which the relief is 
reproduced with shading, as well as certain diagrams.  

The map belongs to a type of image in which iconicity has constitutive significance. 
On the other hand, the map belongs to those images that are sign systems. It follows that 
the map is always associated with symbolism. In the case of cartographic symbolism, one 
can distinguish between iconic and non-iconic symbolism, and in the case of cartographic 
iconicity between spatial-structural and physiognomic iconicity. Spatio-structural 
iconicity is associated with an idealising and typifying abstraction. Since the map is a 
spatial structural model, this form of iconicity is one of the essential characteristics of the 
map (Fig. 3).  

Physiognomic iconicity results from the similarity to the external appearance of the 
reference objects. 12  

Such iconicity is shown, for example, by the realistic  

 

11 These statements refer to the traditional paper map. - The visual space of the traditional map differs from that of the digital map 

mainly in the variability of the scale. 
12

 On Charles S. Peirce's concept of icon, cf. Peirce: Schriften, pp. 346, 375 - The concept of icon used here, however, deviates from 
Peirce's concept of icon to the extent that there the icon (not unlike the symbol) requires an interpreter in order to be an icon (or 
symbol). 
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representation of water surfaces or the representation of the third dimension through 
shading. This is an individual representation associated with abstraction but not 
generalisation (Fig. 3).  

From a semiotic point of view, iconic symbolism, in which an icon represents another 
object, forms a strange phenomenon because it is both iconic and arbitrary. In this form of 
iconicity, an object class is formed that is represented by an icon. This is not an individual 
representation. Iconic symbolism is associated with generalisation. The icon functions 
here as a symbol. The iconic symbol can also have a reference to the physiognomy of a 
completely different object, as is often the case with pictograms, for example (Fig. 3). - 
Non-iconic symbolic pictoriality includes, among other things, arbitrary geometric map 
symbols and map diagrams.  

The different types of cartographic pictoriality can be combined in a map additively, 
but also synthetically. Google Maps and Google Earth have led to a worldwide 
application of the combination of non-iconic symbolism and physiognomic iconicity. A 
synthetic combination of physiognomic iconicity with transformed spatial-structural 
iconicity is present, for example, in a world map that is based on satellite images but has 
transformed the spatial structure into a Mercator projection. In semiotic literature, 
'diagrammatic iconicity' is mentioned in connection with maps. In contrast to the view of 
Peirce and Winfried Nöth13 , however, this is not an iconicity, but a form of diagrammatic 
symbolism generated by visualisation.  

The map is a pictorial structural model whose system of signs transformatively 
reproduces global spatial structures (Fig. 4). Global here means that there is a reference to 
the surface of a celestial body (Earth, Moon, Mars, etc.) or to several celestial bodies (in 
the case of star maps). A diagram is also a pictorial structural model and can even 
reproduce global spatial structures, but not transformatively, but by visualisation. Spatial-
structural transformation has two essential aspects in cartographic forms of 
representation, scale and the use of map network designs. However, the latter does not 
apply to one particular cartographic form of representation, the globe or globe section. In 
maps, certain metric structures of the object space - such as distances, angles, areas - are 
distorted. 14 

There are cartographic forms of representation in which only the topological 
properties of the object space are preserved; these are the anamorphs.15 

 
Diagrams in maps have some peculiarities that are related to another fundamental 

property of cartographic space 

                                                           

13Cf. Nöth: Kartosemiotik, p. 35.  
14The Mercator projection is often cited as an example of this, as it strongly deforms the area ratios. However, it is hardly ever pointed 

out that this projection is not only true to the angle, but that it also allows the geographic coordinates to be determined exactly from 
any location on the map and can be done easily.  

15For example, the schematic representation of the London Underground network is an anamorphic and not a diagram.  
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that was not explicitly represented in this form before, namely the plurality of 
cartographic space or the spatial plurality of the map. Cartographic visualisation is done 
through map symbols and the inclusion of diagrams in the cartographic representation. 
The visualisation creates a visual disparity in the maps, i.e. spaces that go beyond the 
transformative rendering of object space structures. 16   

Consequently, two types of space 
are present in the map: The primary space type is a spatial presentation; the secondary 
space type is a visualisation space. The visual disparity of the latter has no relation to the 
spatial structure of the object space, as the second space type results from the 
visualisation of qualitative or quantitative attributes or their temporal change. However, 
the two types of space are nested within each other. - Cartographic space has the 
following general components:  
 Reference system of cartographic space: coordinate system (degree grid, grid), map 

area (or map frame);  
 cartographic spatial elements: map symbols, cartograms, diagrammatic cartograms;  
 Spatial structure: relationship of the spatial elements to the reference system, 

relationship of the spatial elements to each other.  
The primary and also the secondary spatial type are constituted by point, line and area 
map symbols as well as by point, line and area cartograms and diagrammatic cartograms 
with the help of the variation of different graphic basic elements. Figure 5 shows which 
attributes of the cartographic spatial elements constitute the different spatial types. The 
variation of basic graphic elements with regard to the  
 

 

Fig. 5: Cartographic spatial elements and the constitution of cartographic spatial types  

                                                           

16
 Cf. Pápay: Kartographie, p. 182f.  

 



52 

 
Fig. 6: Distinction between map symbol, cartogram and diagrammatic cartograms 

 

 
Fig. 7: Types of cartograms and diagrammatic cartograms  

representation of information had already been defined by Jacques Bertin in the 1960s.17 

Cartographic theory repeatedly referred to the 'Sémiologie graphique', but it was not 
developed further. Instead, a linguistic orientation was preferred in cartographic 
semiotics. Therefore, the constitution of the different types of space was not discussed in 
the following period. Although cartograms and diagrammatic cartograms belong to the 
elementary cartographic spatial elements, there is no uniform terminology for their 
designation in the cartographic literature. Figure 6 shows an attempt to create a more 
logically consistent terminology. Cartograms and diagrammatic cartograms are created by 
combining map and diagram. Figure 7 contains examples for the individual types of 
cartograms and diagrammatic cartograms. 
                                                           

17
 Cf. Bertin: Semiology. 



53 

The point and line cartograms and diagrammatic cartograms tear 'holes' and 'cracks' in the 
primary space type in contrast to the area cartograms and diagrammatic cartograms, as 
they do not affect the metric properties of the map space.  

Finally, it should be noted that there are other cartographic forms of representation 
besides the map in which there is a combination with diagrams. Certain anamorphs result 
from a synthetic combination of the cartographic representation with the diagram. In 
these, the data visualisation takes place in such a way that the area size of the spatial units 
to which the quantitative information refers is varied on the basis of this information, 
which 'deforms' the map into a diagram. In the process, the metric structure of the object 
space is lost and only the topological properties are preserved. An opposite connection 
between map and diagram is when the diagram does not become a part of the map, but 
remains only a secondary representation. The above explanations show how multi-faceted 
map knowledge is. Different basic forms of it result primarily from the different types of 
cartographic pictoriality (iconicity, symbolism), from the special syntactic properties of 
the map (disjointness, differentiation, etc.), from spatial plurality as well as from the 
different forms of visualisation.  

 
III. Historical aspects of the relations between image, map and diagram  

In antiquity, the same term was used for the image and for the map (pinax or pinakos). In 
the creation of various map network designs by Ptolemy, the striving for an increase in 
the principle of similarity, i.e. the striving for greater spatial-structural iconicity with 
regard to the reproduction of a section of the surface of the sphere played a major role. 
Likewise, in the Middle Ages, the map was regarded as a picture, since a mappa mundi 
was considered the 'pictura' of the world. This accentuated the physiognomic iconicity of 
medieval maps. Finally, even in the Renaissance, maps were sometimes regarded as 
images; for example, in the Latin translations of Ptolemy's 'Geography', the word 'pictura' 
was used for 'map'.18 

 
At the end of the 16th century, however, the concept of a map began to be separated 

from the concept of a picture. Evidence of this is the work of Philipp Apian, who was 
commissioned by the Bavarian duke to combine landscape and map in a painting of a 
barrel vault:19 

 

                                                           

18 Cf. Buci-Glucksmann: Blick, p. 67 
19

 Cf. Grasser: Punkt, p. 301. 
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"A map or land table is not to be made according to the perspective, but to be laid in the 
ground...The perspective always requires a heaven; but a land table so laid in the ground 
requires only ground and earth. "20 

 

The map is thus an image without sky and without central perspective. The mimetic 
representation was the constituent element of the image at this time. A combination of 
spatial-structural and physiognomic iconicity was sought in the maps. Apian maps, such 
as the 'Bairische Landtafeln' of 1566, were also constructed in this way. Geometric 
symbols were avoided, and small townscapes were even used in the mapping of places. A 
concomitant of this approach was that the maps did not require an explanation of the signs 
and therefore did not need a legend. In the 'Parergon' by Abraham Ortelius from 1584, the 
beginnings of geometrisation can be clearly seen. 21 

The only legend here is found in the 
map of the Holy Land by Tilemann Stella, whose original version dates to 1557 and was 
already included in Ortelius' 'Theatrum orbis terrarum' (Fig. 8).  

 

Fig. 8: Legend to the map of the Holy Land by Tilemann Stella 

 

                                                           

20
 Quoted after Regelmann: Landtafeln, p. 55.  

21
 Cf. Pápay: Beginnings, p. 177. 
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The map symbols used by Stella could be regarded as precursors of point-shaped chart: 
Achieving the greatest possible physiognomic iconicity was long considered an important 
basic principle of cartographic representation. It was an illusionary principle that could 
not be realised, especially at smaller scales: physiognomic iconicity was increasingly 
displaced by iconic symbolism. However, it increasingly came into conflict with another 
basic principle, namely the principle of achieving the highest possible level of spatial-
structural iconicity, which came more and more to the fore from the 16th century 
onwards. This was also related to the increasing geometrisation of the map structure 
through ever more precise surveys: this paved the way for the spreading use of non-
iconic, geometric map symbols. This ultimately also led to the possibility of using point-
shaped cartograms and later also point-shaped charts in maps.  

The development of thematic cartography in the 19th century played an important role 
in the fact that non-iconic symbolism became increasingly important in maps. The 
advance of non-iconic symbolism did not, however, mean the complete displacement of 
physiognomic iconicity:22 

 This became particularly important in relief representation. A 
plastic representation of relief was achieved with shading by imitating lighting effects. 
The first shading was developed by Hans Conrad Gyger in 1667. In the 19th century, this 
method reached a particularly high level by combining it with iconic rock drawings in the 
so-called 'Swiss manner'. Iconic symbolism experienced a new flowering especially 
through the increasing use of maps as a means of agitation and propaganda in the 20th 
century. Figure 9 interprets very schematically and hypothetically the historical  
 

 
Fig. 9: Historical change in the scope of application of the different forms of cartographic 

pictoriality.  

                                                           

22
 A particularly curious combination of spatial-structural and physiognomic iconicity was created in 16th century nautical charts: The 
so-called setting combined the coastlines in plan with a representation in side view. The use of two pictorial planes anticipated the 
basic principle of representational geometry. 
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shifts between the different forms of cartographic pictoriality with regard to the scope of 
application.23 

 
The emergence of cartograms and diagrammatic cartograms was prepared, as already 

indicated, by the increasing importance of non-iconic symbolism for cartographic 
representation. A further development, the graphic visualisation of quantitative data, 
initially got underway outside cartography. The first attempt to visualise numerical data 
was made by the Dutch cartographer and cosmographer Michael F. van Langren. In 1644, 
he developed a diagram to visualise distances in longitude between Toledo and Rome. 24  

This was a line chart that visualised quantitative spatial information derived from a map. 
Jacques Barbeu-Dubourg produced the first timeline diagrams in Paris in 1753, which he 
called the 'Carte chronologique'. Barbeu-Dubourg used geography, under which he 
understood cartography in particular, as a model for the modernisation of chronology, 
which he wanted to turn into a science like geography, which appealed to both the eyes 
and the imagination. 25  

Consequently, Barbeu-Dubourg took the map as a model when 
drawing up his diagrams. A little later, timeline charts were also developed by Joseph 
Priestley and appeared in print in the books 'A Chart of Biography' of 1765 and 'A New 
Chart of History' of 1769. It is noteworthy that the first charts, which were 'spatial' and 
'temporal' line charts respectively, bore some relationship to maps. At the end of the 18th 
century, there was a transition from the simple line diagrams to the more complex 
diagram forms, such as curve, bar and circle diagrams. These were first published by 
William Playfair in the 'Commercial and Political Atlas' of 1786 and the 'Statistical 
Breviary' of 1801. 26  

Through the translation of Playfair's work into French, the method 
of graphically translating statistical data became known and even more widely used in 
France than in England.27 

 
The earlier map types were more or less aimed at reproducing the visible objects on the 

earth's surface. But with thematic maps, the invisible also became partly visible, for 
example through the visualisation of quantitative attributes. The development of thematic 
cartography was favoured by the emergence of modern statistics and also by advances in 
reproduction technology. In the first half of the 19th century, thematic cartography saw 
the inclusion of diagrams in cartographic representation.28 

 

                                                           

23
 It would certainly be a worthwhile task to compile a history of cartography that focuses on different forms of cartographic 

pictoriality. 
24

 Cf. Friendly: Milestones, p. 9. 
25

 Cf. Ferguson: Carte, p. 196. 
26

 Cf. Kretschmer: Development, p. 10f. - Both works were published again by Cambridge University Press in 2005.  

Cf. Friendly: Milestones, p. 14f.  
27

Cf. Kretschmer: Entwicklung, p. 11.  
28

 An exception to this are the figure cartograms, whose genesis began as early as the 16th century. 
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The first known area cartogram, the 'Carte figurative de l'instruction populaire de la 
france', was designed by Baron Charles Dupin in Paris in 1827. 29 

At about the same time, 
the area cartogram method was also used in Prussia in the 'Administrativ-statistischen 
Atlas vom Preußischen Staate' (Administrative-Statistical Atlas of the Prussian State), 
published in 1828, to depict population density, possibly at the suggestion of Carl Ritter. 
30 

Shortly afterwards, the first point-shaped diagrams and the first line-shaped cartograms 
(or ribbon cartograms) were also produced. The first map with point-shaped diagrams was 
also produced in France in 1858. The originator was Charles-Joseph Minard, who used 
this method to show the volume of meat supplies of the departments for the Paris market. 
31 

Minard also developed band cartograms on the cotton trade in 1866. Finally, in 1869, 
he dealt with the representation of the change over time of quantitative attributes in a map 
of Napoleon's Russian campaign. The first printed tape cartogram, however, did not come 
from him, but from Henry Drury Harness, who used the tape cartogram method to depict 
the Irish railway system in 1837. Different band widths were used here to visualise the 
quantities of passengers carried.32 

 
Around the middle of the 19th century, the 'prototypes' for all the main types of 

cartograms and diagrammatic cartograms emerged. These underwent many variations in 
the second half of the 19th century and in the 20th century. The figure diagram proved to 
be particularly rich in variation. Curiously, a subtype of the point-shaped diagram, the 
line diagram (Fig. 10), from which the figure diagrams evolved, has hardly been used. At 
the end of this section, it should be pointed out that there are other cartographic forms of 
representation besides the map in which there is a combination with diagrams. Above all, 
these are the anamorphs and the cartoids,33 

 which, however, cannot be dealt with here.  

 
IV. Objectivity of map knowledge  

Recently, a discussion has been sparked in cultural studies about the objectivity of the 
map. 34 

The subjectivity of maps and their ideological effects have been emphasised. 
Therefore, it seems appropriate to briefly point out here the factors that influence map 
knowledge (Fig. 11). Primarily, the knowledge stored in the map is determined by the 
reference object. Since this has a spatio-temporal structure and map production is a 
process, every map is already more or less outdated immediately after its production, i.e. 
it is no longer completely objective. Moreover, mapping is based on sources whose 
selection by cartographers depends on the intended map function and whose content and 
structure depend on a whole range of social, political, cultural and epochal factors. 
 
                                                           

29
 Cf. Robinson: Mapping, p. 156; Konvitz: Cartography, p. 145f. 

30
 Cf. Kretschmer: Entwicklung, p. 18. 

31
 Cf. Kretschmer: Entwicklung, p. 21. 

32
 Cf. Robinson: Maps, p. 440f. 

33
 Cf. Pápay: Kartografie, p. 292f. 

34
 Cf. for example Schlögel: Raume, pp. 90-95; Schneider: Macht, p. 85; Dipper/Schneider: Kartenwelten, p. 7.  
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Fig. 11: Determinants of map knowledge 

 
The disposition of mapmakers in turn influences the choice of subject matter and scale 

of the map as well as the methods of representation used in it, whereby there is also a 
reciprocal relationship between these three aspects. All these factors determine the stored 
map knowledge. This is primarily spatial knowledge, or more precisely: object spatial 
knowledge. However, it is not limited to spatial knowledge, but also contains knowledge 
elements that emerge from visualisation, such as diagrammatic knowledge in many cases. 
Which components of the knowledge stored in the map are received by the map users 
depends on the disposition of the map users and also on the map function to be realised. 
The knowledge contained in the map is placed in relation to the overall knowledge of the 
respective user when it is read. For this reason and because of the varying disposition of 
map users, maps are inexhaustible, since the disposition of users is also determined by a 
number of social, political, cultural and epochal factors.  

Cartographic objectivity is a complicated structure of determination which, moreover, 
does not fall exclusively into the domain of cartographers. The knowledge stored in the 
map exhibits particularly diverse forms, which is why the acquisition of map knowledge - 
especially in the case of complex maps - places particularly high demands on map users. 
Often, the knowledge stored in a map can only partially be transferred into received 
knowledge. 
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The variable map functions include, among others, the change of the reference object.35 
 

It can be stated that the objectivity of map knowledge is selective and function-
dependent. For example, a map with a true-angle cylindrical projection is best suited for 
navigation because in it the rhumb lines appear as straight lines. In contrast, the use of 
this projection in a political map leads to a manipulation of the map reader.36 

For this 
reason, it is not possible to talk about the deformation of the map structure independently 
of the map function - even if this is often done in connection with the Mercator 
projection. The eminent US cartographer Arthur H. Robinson warned as early as 1980 
against such a one-sided assessment of the true-angle Mercator projection.37 

When it is 
used in nautical charts, there is no deformation, but a function-related transformation. The 
object space transformation is fundamentally different for maps and for central 
perspective images. But there are also 'deformations' in the object space transformation of 
the central perspective images, even if they are often not considered as such because they 
correspond to the visual experience. The functional transformation forms a good example 
of the fact that map knowledge is special image knowledge.  

The same applies to diagrammatic knowledge: The quantitative information is not 
always visualised 'unformed', since the graphic proportionality does not correspond to the 
quantitative proportionality in every case. This is even more the case with diagrams in 
maps. For here the visualisation transformation is applied in such a way that the 
diagrammatic cartograms do not create too large 'holes' in the primary space type as far as 
possible. Cartographic diagrammatic representation is a special form of information 
storage. Diagrammatic knowledge is precisely model knowledge, like map knowledge 
itself. Failure to take into account the special features of cartographic model knowledge, 
cartographic image knowledge, leads to misinterpretations also with regard to the 
objectivity of maps.  
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Abstract 
The map and the diagram are graphical structural models. The object reference of the map 
results primarily from a spatial transformation, whereas that of the diagram results from 
the spatialisation of non-spaces, above all from the spatialisation of quantitative objects 
attributes. The map and the diagram have syntactic peculiarities that distinguish them 
from other types of images. This provides evidence that the syntactic features given by 
Nelson Goodman are not invariant properties of the image. However, these features 
(disjointness, denseness, differentiation) can be used for the syntactic analysis of map and 
image. The map and the diagram are associated with different forms of pictoriality 
(physiognomic iconicity, iconic symbolism and non-iconic symbolism). But in contrast to 
the diagram, the map also has spatial-structural iconicity. The map consists of two spatial 
types. The primary type is a spatial presentation; the secondary type is a visualisation 
space. Diagrams play a significant role in constituting the secondary type of space. 
Nevertheless, the different types of cartograms and diagrammatic cartograms have not 
been sufficiently distinguished terminologically so far. In the second part of the article, 
the historical relations between map and diagram are presented. The focus is on the 
genesis of the different types of cartograms and diagrammatic cartograms. Finally, the 
objectivity of map knowledge is reflected. The many factors that influence map 
knowledge are discussed. It is emphasised that the objectivity of map knowledge is 
selective and functionally dependent. 

 
 
 
 
 
 
 
 



Panel 1 
 

Fig. 3: Examples of iconicity and iconic symbolism 
 

 

 
 

Fig. 4: Maps and diagrams in the system of images 
 
 



 

 
Fig. 10: Example of the cartographic application of the line diagram, a subtype of the 

point-shaped diagram. 

 


