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Abstract: This paper is devoted to the study of the role of color in the objectification of mental representations
of geographic space in the mental map form. It also examines the influence of color tradition associated
with a geo-object on the structural-semantic organization of its geoconcept. The relevance of this research
is due, on the one hand, to the contemporary cognitive scientific interest in mental space representations, and,
on the other, to the investigation of the functions of sensory information in the organization and objectification
of these representations. The research methodology involves a multi-stage process, including: (a) the collection
of digital mental maps, carried out with the web application "Creative Map Studio”; (b) the preprocessing
analysis and visualization of respondents’ color associations using Python and its libraries; (c) the semantic
analysis of the textual layer of mental maps and the construction of graph-semantic models of geoconcepts.
The study is based on 247 mental maps of China collected in 2019-2024 in Chinese universities. With the new
empirical material, the paper statistically confirms the structure-forming functions of color in the organization
of geo-mental representations of space, revealing a statistically significant relationship between the number
of used color shades and the volume structural information in the mental maps. In addition, the study supports
the hypothesis that color has a natural clustering function in the structural-semantic organization of geoconcepts
(as exemplified by the geoconcept of Shanghai).
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Annotauusa: CTaTbs MOCBSIEHA OTMCAHNUIO PE3Y/IbTaTOB MCCAEIOBAHMS PO IIBETa B OObEKTUBAIMY MEHTAIb-
HBIX perpe3eHTaluil reorpad@uyeckoro MpoCTpaHCTBAa B ¢popMe MeHTaJIbHbIX KapT. llesb — paccMOTpeTh BIUSI-
HYEe KOJIOPUCTUYECKON TPaAULIMH, CBSI3aHHO C re006bEKTOM, Ha CTPYKTYPHO-CEMAHTUYECKYI0 OpraHU3alyio ero
TeOKOHIIEINTAa. AKTYaJIbHOCTb paboThl 06YCIOBIEHA MHTEPECOM COBPEMEHHO KOTHUTUBUCTUKH, C OFHOM CTOPOHBDI,
K MEHTaJIbHbIM Perpe3eHTalysIM IPOCTPAHCTBA, & C APYroii — K UCCIefA0BaHuI0 GYHKUMIE CeHCOPHOI nHdOpMa-
MY B OPTaHU3AIMY MEHTAJbHBIX PeIrpe3eHTaluii M UX 00beKTUBALIMY. MeTOMONOTUST VICCIeNOBaHMsI MPeCTaB-
JITeT MHOTOCTYIEeHYaThIi Mpollecc, BKAOUAmui (a) c60p 1MdpPOBbIX MEHTAJbHBIX KapT, IPOBOAMMBIA B Be6-
npuaokeHnn «CTyIust KpeaTUBHBIX KapT», (6) MpenobpaboTKy, aHAIN3 U BU3YaIM3alMI0 IIBETOBBIX acCOLMAImit
MHGOPMAHTOB, OCYIIECTBJISIEMBIX C IIOMOIIbIO I3bIKA U 6MbIMOTEK Python, (B) ceMaHTHMUYeCKMIT aHAIU3 TEKCTOBOTO
CJIOS MEHTAIBHBIX KapT U MOCTpoeHMe rpadoceMaHTUYeCKUX MoJesell TeOKOHIENTOB. MaTepuasioM MOCTyKUIN
247 MeHTaAbHBIX KapT Kutas, coopaHHbix B 2019-2024 rT. B KUTACKUX YHMUBepcUTeTax. Ha HOBOM smmupuye-
CKOM MaTepuaje GbUIM CTAaTUCTUYECK!U TOATBEPXKIEHbI CTPYKTYpoo6pasyiomye GYHKIMK [IBeTa B OPTaHU3AIUU
reOMeHTa/IbHbIX pelnpe3eHTaluii MPOCTPAHCTBA: BbISIBJIeHA CTATUCTUUECKM 3HAUMMas CBSI3b MeEXAY Koauye-
CTBOM MCITOJIb3YEMBIX OTTEHKOB I[BETa M 00bEMOM (@ TaKKe CTPYKTYpOii) uHGOpMaLnyuy B MEHTAJIbHBIX KapTax.
B nccnegoBaHuy 060CHOBAHA TMIIOTE3a O HAJIMUMM Y LIBETA €CTECTBEHHOM QYHKIMM KIACTepU3alUM CTPYKTYPHO-
CeMaHTHUYeCKOV OpraHM3aly reOKOHIEeNTOB (Ha mpuMepe reokoHuenta Illawxxaii).

KiioueBble €j10Ba: MeHTaJbHAasl KapTa, T€OKOHIIENT, KOJOPUCTHKA re000bEKTOB, CEMaHTUUeCcKoe mose, rpado-
ceMaHTMKa, K1acTepusanus

Outuposanue: benoycos K. U., lyaus 1., 3ensguckas H. JI. LIBeT B MeHTa/IbHBIX KapTaxX U reokoHuenTtax Kuras.
BupmyanvHas kommyHuxayus u coyuansHoie cemu. 2025. T. 4. N2 1. C. 1-12. (In Eng.) https://doi.org/10.21603/2782-
4799-2025-4-1-1-12
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Introduction

Color is one of the basic characteristics of visual
information processing [Furbee et al. 1996], and
the subject area of color and color nominations

an evolutionary point of view, in the ancestors of humans
and other higher primates, the role of olfaction declined
in parallel with the development of color vision. Color

is a strategically important area of research, since
it is at the center of a number of current theoretical
problems in the social sciences [Moore et al. 2002]. From

https://doi.org/10.21603/2782-4799-2025-4-1-1-12

vision evolved from dichromatic (our distant ancestors
saw mainly the blue-yellow range) to trichromatic,
allowing us to distinguish up to 1 million colors
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[King 2005]. There is a hypothesis that some women,
due to a genetic variation on the X chromosome, have
a potential tetrachromacy, and, thus, they have a more
subtle color perception than standard trichromats
[Furbee et al. 1996].

Color plays an important role in visual information
processing. Color accelerates recognition of scene
objects and increases recognition accuracy. In a series
of experiments conducted by F.A.Wichmann and
colleagues, it was found that the accuracy of object
recognition is higher for color images of natural scenes
than for brightness-matched black-and-white images.
In addition, color helps to better remember complex
scenes, and, conversely, achromaticity of the scene
worsens memorization [Wichmann et al. 2002].

For mental representations of geographic space, color
is one of the most important principles of the conceptual
and structural organization of mental maps. Color,
being the primary characteristic of a natural visual
scene (grass is green, sea is blue, etc.), at the next
level of symbolization is transferred to socio-cultural
values and realities (power / emperor = red, death =
black, innocence = white), which vary in different
ethnocultural contexts [Meng 2022]. And if for natural
objects of mental maps (reservoirs, relief, etc.) color
is naturally borrowed from the coloristic characteristics
of the objects themselves, then for non-natural
objects, primarily settlements, color is determined
by the role that these settlements have played and play
in the life of an ethnic group throughout a long history.
From this point of view, the coloristics associated
with a geographical object is part of its geoconcept,
by which we mean a conceptual system formed
on the basis of collective ideas about a geographical
object [Zelianskaia et al. 2020] (cf. the understanding
of a geoconcept as "a product of the conceptualization
of a territory, formed under the influence of science, art,
politics, and the media" [Kalutskov 2015: 9]).

Methods and materials
The undertaken research is a multi-stage process,
including a) collection and pre-processing of digital
mental maps, carried out in the web application
"Studio of creative maps", b) pre-processing, analysis
and visualization of color patterns, carried out using
the Python language and libraries, c) graphosemantic
analysis of the text layer of mental maps.

The analysis of mental representations
of geographic space is carried out using the cognitive

geomapping method, previously tested in the studies
ofthe "naive" geography of Russia and China [Zelianskaia
et al. 2017; Jinzhi, Zelianskaia 2022]. The method, based
on experiments with drawing the so-called "sketch
maps" [Saarinen 1988; Saarinen, MacCabe 1990],
was supplemented by collecting the so-called
"text layer" of maps and was used in the period
of 2008 to 2020. The work was carried out with paper
maps and was reduced to a description of the general
patterns of the organization of mental maps, analysis
of codes (spatial, graphic, linguistic) [Zelianskaia
et al. 2020]. During this period, the technological
study context of mental maps began to actively
change. With the advent of digital technologies,
it became possible to create digital mental map
representations [Niem, Sean 2007] or digitize mental
maps created on paper and analyze them digitally
[Aram et al. 2019; Schwering et al. 2014]. Digital
mental maps made it possible to radically restructure
the data analysis process, since the researcher knows
in advance the types of objects placed on the map,
their parameters, sets their variations, determines
metrics with the help of which it is possible to trace
the specifics of the placement of objects on the map,
their relationships with each other, sequences and etc.,
metadata that allow to correctly present the features
of spatial knowledge and representations.

Since 2021, our studies have been using the vector
graphics web application "Creative Maps Studio"’,
developed specifically for creating mental geographic
maps [Chumakov et al. 2021]. The use of the same tools
by the informants: object types presented in the form
oficons and polygons, uniform control of the parameters
of objects plotted on the map (size, color, transparency,
etc.), the inclusion of a text layer on the map (names
of objects, associations / representations associated
with them, the choice of emoji for additional
characteristics), as well as a machine-readable map
format (the map is exported to json format, and from
it to other formats, including tabular type), — all this
made it possible to move on to the analysis of previously
inaccessible aspects of mental representations of space.
One of these aspects is the color that informants assign
to objects plotted on their maps.

The informants were asked to draw a digital map
of China using all the possibilities of the application:
unlimited canvas space; depicting objects
necessary for reflecting geographical representations;
tools for editing color, size, texture of objects, and for

icons

' Web application "Creative Maps Studio". URL: https://creativemaps.studio (accessed 12 Feb 2025).
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naming them, as well as for recording the evaluative
opinion of the subjects regarding the objects, either
in a verbal form and / or in the form of an image. While
creating the map, it was necessary to:

1. Mark important, in the respondent's opinion,
geographical objects of China.

2.Next to the marked geographical objects,
in a separate field it was necessary to write down
associations, opinions, impressions related to these
objects.

The time of the experiment was not limited. After
finishing the work, informants saved the maps as a file
in json format.

Before the experiment, the user interface of the web
application was translated into Chinese, in addition,
a training video was made demonstrating the program
tools and explaining how to use them in the drawing
process.

The cognitive geomapping experiment involved
informants from several Chinese cities and provinces.
Their age range varies from 17 to 52 years. The data was
collected from 2019 to 2024 at the universities in China.

A total of 247 "naive" maps of China were collected.
The general gender and age characteristics
of the informants are presented in Table 1.

The analyzed material was presented in two formats:
a machine-readable file in json format and its visual
representation in the "Creative Map Studio".

Figure 1 shows the screenshot of the map
of China in the interface of the "Creative Map Studio”
with a text layer separately displayed in a modal

Tab. 1. General gender and age characteristics of informants
Ta6:. 1. O61as reHaepHas ¥ BO3pacTHasi XapaKTepUCTUKA
MHOPMaHTOB

Age range Women Men
17-21 144 58
22-26 14 10
27-31 4 10
32-36 0 0
37-41 0 0
42-46 0 1
47-51 1 3
52-56 0 1

Average 19.8 22.3
Standard deviation 3.0 6.8

window, representing the description of Shanghai
by the informant 30 M_SHANDONG.

Translation of information from the text layer:

NATH Y g« B>, TS AU B B E e AR 3
JE ARG, H R EEMIEEAR—F, L
U T RO S — e, i B TR =
WK FE — "Shanghai is also called the “Magic City",
I personally think Shanghai is the most prosperous city,
but Shanghai's prosperity is not quite like Beijing's.
Shanghai is the first city to start reforms and opening
up, which led to the development of the entire Delta
of Yangtze River".

The machine-readable file contains a lot of structured
information not only about the map, but also about

| File Edit Guide Projects  Store 30_M_SHANDONG

Word  Cityscaleicons | Cityscaleicons | |

AR EBEN I E oA

Outline Shapes

B0 <B 6 o

Zle & & o #|=

FA—H, LBRNEFHRE
B HET, TR
II=RMER

Weerein <4 N Creative Maps Studio - Human Semantics

https://doi.org/10.21603/2782-4799-2025-4-1-1-12
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Fig. 1. Screenshot

of the mental map

of China in a graphical
web editor (informant
30_M_SHANDONG)

Puc. 1. CkpyHIoT
MeHTalIbHO KapTel Kurtas
B rpadmueckom Be6-
penakTope (MHPOpPMAHT
30_M_SHANDONG)
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the application itself (and its 'reading” of the map).
For the convenience of data presentation, a converter
was created that collects/groups information only about
map objects. For example, we will give a converted
record of the same map 30 M_SHANDONG:

"2450810: Meramonnc_40* iF"x:138.7,y:36.07*
PURPLE(#8601AF)_{ Iifg,  AAMIHEM - ifF«BE#»,
BA N B e e B R AEE Sk, H RN
ZAE AL AR —FF, LR SRS —
LI, MW T BRI =AM RE, , e,
00 ,'.. "
e "2577033: PactuteiabHble pecypchbl 40" 55 F7K B
~x:-492.34,y:-253.59"PURPLE (#8601AF)_{# ffi/K
e "2644182:_Tlnsx_40" AR 1 ~x:-166.48,y:249.8
6"BLUE(#0247FE)_{J% B HEH, 5/ & R R iR
W, QAN EEFMESERMRE A,
X B S BE AR sZ v, , 1
« "2689219: Mnato_40"% j# & JR “x:-390.62,
y:-115.66"GREEN(#66B032) {H#mE &, , , &),&),

o } "

Commentary.

e The number 2450810 shows the time of object
application,

» Megapolis is the object type,

» 40 is the object size,

o _Fif# is the object name,

e x:138.7,y:36.07 are the
on the canvas,

o PURPLE(#8601AF) is the object color (PURPLE
is the color on the Itten scale, #8601AF
is the original color on the map),

o bi¥g, AT B «JE#,<...> are associations/
ideas related to the object,

. , €, ), @ are emoji as an additional
characteristic of the object.

object coordinates

Pre-processing, analysis and visualization of color
patterns of mental maps
The color analysis of geoobjects presented on the mental
maps was performed using the Python language
and libraries for processing color and numerical data
(webcolors, numpy, matplotlib, etc.).

At the first stage, all color values of the objects
on 247 mental maps were extracted in HEX format
(hexadecimal color notation). The total number

of unique color shades was 209. Then, all the obtained
colors in HEX format were converted to the HSV (Hue,
Saturation, Value) model. This color decomposition
format to analyse the hue, saturation,
and brightness separately. Hue is the parameter that
determines the color "family” (red, orange, blue, etc.),
while Saturation and Value help distinguish pastel,
dull tones from bright and saturated ones. In addition,
the brightness value allows to distinguish achromatic
shades (black, white, gray) and chromatic ones.

At the second stage, a color classification
algorithm was created, distributing color values
in accordance with one of the classification systems
used in coloristics — the Itten circle [Bldha, Stérba
2014]. This system identifies primary (red, blue, yellow)
and intermediate colors (orange, green, violet and their
variations),and takes into account not only the "position”
of the hue, but also the degree to which the color can
be mixed with similar colors in the spectrum. In total,
the color shades were distributed into 12 chromatic
and three achromatic categories.

At the third stage, all "pure" colors of objects
on mental maps were replaced with their categorical
values. Then, the realization of each category was
calculated and the results were subsequently visualized.

allows

Graphosemantic analysis of the mental maps text
layer

The study of a geographic object collective concept
is carried out using semantic analysis of the text layer
of mental maps in several stages:

1. Using the analytical "Studio” module, a "text layer”
(name of objects, associations and ideas associated
with them, as well as emoji) with metadata of objects
(color, size of named objects) is extracted from each
map.

2. A common table in .csv format is generated for all
data of the text layer of all collected maps and the table
is imported into the "Semograph" information system’.

3.The field analysis method is used to classify
the informants' linguistic material. The result
of the analysis is a hierarchical system of semantic
fields with assigned linguistic units describing specific
geo-objects on the maps.

4. Based on the classification results, semantic maps
are generated showing the relationship of semantic
fields for samples. Samples can be associations related
to one geo-object, as well as to the same geo-object
that has a certain color characteristic on mental

? Information system "Semograph". URL: https://semograph.org/ (accessed 12 Feb 2025).
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maps. The Shanghai city was taken as such an object:
accordingly, one sample was formed with all the contexts
that relate to this metropolis, and the second one
presented only those contexts where Shanghai
is marked on mental maps with its dominant (marked)
color characteristic.

Results

Relationship between Color Palette and Volume /
Variety of Information

At the first stage, the task was to study the functions
of colorinthe organization of geomental representations
of space. The chosen parameters were a) the number
of unique colors on the informant's map, b) the number
of unique types of objects, c) the number of comments
to them (associations and / or representations
of informants), the number of emoji accompanying
objects on the map, and d) the total volume of the text
layer (comments + emoji).

Table 2 shows the result of the correlation analysis
between the number of unique colors on the map
and the other parameters. It is evident that the increase
in the number of different shades of color on the map
positively correlates with the increase in the number
of different types of objects and the text accompaniment
of the drawing process. That is, the use of the color
palette by Chinese informants has a direct impact
on the volume and diversity of information transmitted
through mental maps.

When dividing all into groups
(by the number colors), the
in the average values is observed in each group (Tab. 3).

observations

of used increase

Tab. 2. Unique colors: Pearson correlation coefficients (p < 0.001)
Ta6i1. 2. YHuKaabHbIe 1BeTa: K03GPUuyeHTs KOppensauumu
IIupcona (p < 0,001)

Parameters p
Unique objects 0.55
Comments 0.52
Emoji 0.31
The entire text layer 0.55

Tab. 3. Characteristics of color groups
Ta6u. 3. XapaKTepuCcTUKY KOJOPUCTUYECKUX TPYIIT

Color The entire .. | Number
. Comments | Emoji
groups, units | text layer of maps
0-5 4.76 4.34 0.42 92
6-10 9.09 7.30 1.80 88
11+ 16.10 13.15 2.96 67

https://doi.org/10.21603/2782-4799-2025-4-1-1-12

The results of the one-way analysis of variance
(ANOVA) conducted to assess differences in the volume
of text information (the variable Entire text layer)
between groups defined by the number of unique
colors (Color groups) showed significant differences:
F(2.244) = 54.31, p < 0.001.

Thus, we can speak about a statistically
significant relationship between the use of color
and volume (as well as the structure) of information
in mental maps, which is consistent, on the one hand,
with the functions of color in cognitive information
processing, and on the other hand, with the special
significance of color associations in the historical
and socio-cultural context of Chinese civilization. "Color
designations of the Chinese language are correlated
with the semiotic, value and philosophical-ideological
picture of the world. Considering the conceptual
sphere of color of the Chinese civilization, we reveal
not only the phenomenon of color as a kind of concept
of worldview, <...>but also the system of color symbolism
as an ancient mythological system built into the lexical
base" [Zhang, Golovnya 2014: 135] (cf. Chinese colors are
"the quintessence of the East wisdom, the embodiment
of the aesthetic genes of the nation" [Hao 2024: 19]).

Color functionality in structuring geoconcepts
The hypothesis about the color cultural genesis
in Chinese linguaculture can be considered using
the example of the structural-semantic organization
of geoconcepts. The hypothesis can be formulated
as follows: in the process of geomapping objects, the use
of color characteristics typical of the China cultural
tradition influences the structure of the geoconcept
as a structured set of modern ideas about this object
by ordinary bearers of the linguaculture. In other words,
the structure of ideas about a geoobject is reproducible
and less contradictory in cases where this object
is "colored" on mental maps in colors traditionally
associated with this object in the cultural tradition.
If the hypothesis is confirmed, the cultural color
of the geoobject, on the one hand, should be included
inthe structure of the geoconcept itself,and on the other,
it should play the role of natural semantic clustering.
The visualization of the color palette was carried
out, as was said above, using polar diagrams stylized
as Itten's circle: each sector denotes one of the basic
colors, and the area and radius of the sector reflect
the frequency of its use in mental maps. Achromatic
shades (black, white, gray) are displayed in a separate
concentric semicircle, which allows a visual assessment
of their role in relation to saturated chromatic colors.
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Figure 2 shows the palette of colors associated
with Shanghai in Itten's system.

Shanghai, after the capital, is the second most
frequently present city on China's mental maps,
appearing on 38% of the collected geographic maps.
The analysis also revealed that Shanghai is the most
vividly colored city in China's perceptions by Chinese
informants. In the informants' understanding, the city
is characterized by the following colors: blue (34 maps),
white (14 maps), yellow, amaranth, light cherry (8 maps
each), the light green sea color (7 maps), red, yellow-
green, purple (5 maps each), orange, blue-purple (3 maps
each), gold, gray, black (2 maps each), cinnabar, green
(1 map each). It should be clarified that while white
is often associated with the coloristic non-markedness
of an object (the default icon of an object is white),
the blue color (and any other color) is an obvious
markedness of the object. Blue is primarily associated
with the theme of water (note that in general,
in the entire volume of objects of China's mental
maps, blue as a marked color dominates among all
chromatic colors). On the one hand, the water element
connects the regions of China (rivers), and on the other
hand, it provides an outlet beyond the country (seas).
An important color is red as a basic color and the most
important one - a traditional symbol of power, used
today having the status of a state color [Zhang,
Golovnya 2014: 137].

The main color of the Shanghai geoconcept is also
blue (in this aspect, Shanghai reflects the essence of all
China colors), which is due to the natural and historical-
Shanghai
with the river, since the city is located in the Yangtze
River delta. Since ancient times, river transportation

cultural context. Informants associate

has been developed in Shanghai, which contributed
to the special position of the city as an import
ant transport center. Shanghai's associations
with the Yangtze reflect the historical, economic,
and transport significance of the water element for
the development of the city.

In addition, Shanghai is the largest seaport
on the East China Sea coast, which determines its
role in international trade. These circumstances
explain the dominance of blue and similar color
shades in the "naive" geography of ordinary Chinese
people — blue-purple and light green sea color (only
44 maps out of 64): HFERIIE, KILICALLE,
W BT B R K #( T "Eastern China, where
the Yangtze River meets the sea, a metropolis directly
ruled by the central government"; T KifE, £¥F
Hty, I HBEER, BEVEVL, hE KR RAE N "Near
the sea, economic center and fashion capital. Huangpu
River is the leader of China's development"; LT
RKILUEAFX, ZAKFKRENS L TIEH, X
BAREMAINE LN, 2B 500 5 A i
"Shanghai is an economic zone south of the Yangtze
River and plays a leading role in the development
of the triangle economy. Here there are many foreign
friends, and it is an important link between China
and the world".

Color as a factor in natural semantic clustering

As was already mentioned, color is an important factor

of structuring meaning, which in a cultural and historical

context simultaneously indicates the directions

of conceptualization of important concepts for society.
The reconstruction of geoconcepts from two

positions 1)as a system of semantic fields built

Fig. 2. The color scheme

of Shanghai in the mental
maps of Chinese informants
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on the basis of the indicators modularity of joint
occurrence in the respondents’ associations, and
2)as a system of meanings, primarily determined
by the respondents’ coloristics, and only secondarily
through the modularity of joint
occurrence — gave us the opportunity to compare
the Shanghai geoconcept from the point of view
of its general content regardless of the meanings
and significance of colors and in the context
of the structure-forming influence of its dominant
color semantics (Shanghai as a "blue city"), i.e. to test
the hypothesis formulated above.

Figure 3 shows the graphosemantic model
of the geoconcept Shanghai without taking into
account coloristics (graph 1). In Figure 4, Shanghai
is presented from the point of view of semantic
associations related to the idea of Shanghai as a "blue
city" (graph 2).

Graphically, the occurrence of each semantic field
in the corpus and the indicators of the joint occurrence
of fields in the associates of informants are conveyed
by the size (for a node) and thickness (for edges).
Using the modularity method [Lambiotte et al. 2015],
the graph was divided into modularity classes -
subgraphs and automatic and manual laying of the graph
was carried out, as a result of which the nodes belonging
to one cluster were grouped in space and separated
from the nodes forming another cluster. In this case,
each class is visually represented by a separate color.
Note that the selected modularity classes (clusters)
as fragments of the hypernetwork are isolated from

indicators’
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each other only conditionally: any of the nodes
of a given class can have connections with other nodes
of the hypernetwork belonging to different modularity
classes

In both models, the most significant semantic field
is General economic characteristics. Shanghai is primarily
presented as a center of concentration of important
economic resources, infrastructure and opportunities
for self-realization: REZFEKEHMIT, <..> %
W, WHECKY M, 9% %5 "The most economically
developed place in China <...> Of course, Shanghai has
its own Shanghai currency, consumption is extremely
high".

Interestingly, the image of the city's economic
prosperity is often combined with irony. In particular,
the expression Shanghai currency is a well-known idiom
in China, which is used to ridicule the high prices
in Shanghai.

But in general, the geoconcept differs in the number
and composition of semantic fields: 19 (column 1)
and 22 (column 2). Column 1 consists of four clusters,
distinguished by color in the figure. The first main
cluster (purple) is a generalized stereotypical idea
of Shanghai as an Economic center, the city of great
Opportunities and achievements (here also The highest
degree of manifestation of the feature, associated
with the image of Shanghai as the highest financial
freedom, well-being, benefits, temptations and troubles
accepted in the mass consciousness of the Chinese).
The inactive field Culture as a whole confirms
the template, non-specific idea of rich and multifaceted

Persona@)erience

Opportunities . achievements

HE

Fig. 3. System of semantic
fields of the geoconcept
Shanghai
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development opportunities associated with the opening
economic potential of the city. Typical reactions
of informants: &TFRIEMRIRT <...> I, BEA,
2L KiE «An economically developed large city, <...>
modern, capitalism, developed transport»; BEJ7 RIHZ
"Many types of medical services".

The second cluster (blue), practically absorbed
by the first, but concretizing it through spheres (also
traditional for the stereotypical image of Shanghai),
determining continuous development, financial flows,
modern rhythm of life. According to informants, this
is ensured by Cooperation with other countries, Trade
with them and with other regions of China.

The third cluster (green) is built around the two
most frequent and active semantic fields — Second Name
and Positive Emoji (reinforced by Positive Evaluations).
Unlike the clusters already considered, the socio-
cultural meanings of the geoconcept are concentrated
here, which force us to abstract from the financial
and economic sphere and transfer the opportunities
it opens up into a symbolic layer, to build a special
world (assessed predominantly positively), opposed
to Beijing as a significant alternative to China
(Shanghai is considered the second capital of China,
which is why the Flag of China is also in this cluster).
Symbolization is primarily associated with the Second
Name of the city: there are two unofficial names -
the Magic City and the Pearl of the East.

The name Magic City comes from the novel BE#
Motu (1924) by Japanese writer S. Muramatsu
[Muramatsu 2023], which is translated into English

Personal@perience H

Components@he economy

Hig@ces

Second n‘ofgifl\ty

\

- - \
Historical mil@tones, events \

culture@general

Food@moji y
Posi‘moji <

Cooperation

Cultur@center

er countries
Positive.luations

Yangt® River Flag @China

enter,

T@e

|
Fast p. of life

as Demon City / Magic City (the Chinese mo literally
means magical). This informal toponym reflects
the symbolic duality of Shanghai as a city of dreams
and as a source of disappointment. Informants often
point to the mixture of opposites in Shanghai: _F 2 /%
TSGR BT, el MR & 5, LR B Bk 2 1
B, WA DR, ERA — MR KR, TEIX L
RRHET, FEEMERKS "Simultaneously, the city
that is both familiar and unfamiliar; it can be so distant
that you don't have the courage to step into it; or it can
be so close that you feel at home, and this is where its
magic comes, as its name suggests, the Magic City".

The name %7 BH¥k "Oriental Pearl” was given due
to Shanghai's location on the East China Sea coast,
as well as due to its famous architectural structure,
the tallest television tower in Asia, the Oriental Pearl
Tower, which is the symbol of a rapid technological
development. These symbolic meanings are reinforced
by the subordinate less active fields of the Yangtze River,
Education, and Money.

The socio-cultural cluster of graph 1 contains
the semantic fields that were filtered out when
constructing graph 2 - these are Money, Education
and Beijing. It can be assumed, based on the degree
of significance of these fields, that through the prism
of color semanticsthe context of oppositiontoBeijinghas
become irrelevant (also by the comparison of the socio-
cultural potential of the education sphere and the role
of the financial sphere).

The last (olive) cluster of Column 1 concerns
the personal space of a person, connected with

G

Opportunities . achievements

haracteristics

Science an@technology

Fig. 4. Semantic associations
of Shanghai (blue) on naive
maps
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the Personal experience of a tourist visiting Shanghai
to get acquainted with the sights and entertainment
(Tourism, entertainment). This cluster completely
disintegrated during the redistribution of semantic
accentsofthegeoconceptbymeansofthecolorsignificant
factor: the field Tourism, entertainment did not overcome
the boundaries of significance, since the stereotypical
connection between personal impressions and tourist
travel turned out to be too universal (and impersonal)
to be included in the composition of more personalized
characteristics of the geoconcept.

Column 2 demonstrates the change in the geoconcept
Shanghai under the influence of the structuring factor
of the objects dominant color preferred by informants:
the model was built on the basis of the associations that
were attributed to the images of Shanghai as a "blue city".

First of all, we note that the composition
of the semantic fields has changed, Components
of the Economy and Livelihood have appeared, expanding
and differentiating the socio-economic parameters
ofthegeoconcept;inaddition,weseeagroupofmeanings
associated with the development of scientific
and technical thought in China and with specific
ways of its organization and implementation: Science
and Technology, Technology Center. The semantic fields
Historical Milestones, Events, Food Emoji and Cultural
Center are aimed at personifying the cultural life
of Shanghai, while not just declaring its significance
compared with the capital (see Column 1).

The first (blue) cluster of column 2 also consists
of those directions of meaning that are related
to economic development, the organization of the cluster
is carried out around the most significant field General
economic characteristics. But the traditional perception
of Shanghai as the space of economic achievements
and great opportunities in this case seems to get rid
of stereotypical exaggeration and generalization, but
at the same time it is specified and clarified. Economic
factors become the basis for improving specific living
conditions of a person (Livelihood), which allows
us to rethink the figurative and symbolic component
of the geoconcept (a very important aspect for
the Chinese), to transfer the Second name of the city from
the plane of metaphysical duality to the subject-sensory
world of progress and technology: the unofficial toponym
"Pearl of the East" is associated with the economic
components of meaning, reconciling Chinese tradition-
centrism with the demands of the time.

The second cluster (red), like the similar (blue) cluster
of column 1, unites a group of meanings indicating
the factors that ensure the rapid development of the city

https://doi.org/10.21603/2782-4799-2025-4-1-1-12

potential. However,inthiscasewe donotseethe complete
conditioning of development by the concept Shanghai
money. In addition to the meaning Trade, such meanings
as Science and Technology, Technology Centers appear
as independent areas of development characterizing
the geoconcept, becoming the basis for the meaning
Cooperation with Other Countries and, accordingly,
contributing to the modernization of all spheres
of life in China, making it open to the world community.
The cluster of active factors of economic development
in column 2 acquires significant connections both
with the block of cultural meanings of the city (emerald
cluster) and with transformed personal meanings
(olive cluster), i.e. it has independent significance
in the system.

The personal sphere reflected in the geoconcept
Shanghai is built around the semantic fields
of Components of the Economy (unites different sectors
of the national economy) and High Prices. In this case,
the complex of financially oriented semantics closely
associated with Shanghai is strongly personalized,
refracted through the perception of different types
of activity as a possible area of self-realization
or through a consumer experience: JEZJ T, AHl=
MK ET/E, £24% "A magical city, I want to work
here if I have the opportunity, it's all about money."
This assumption is confirmed by the meanings united
by the fields Personal experience and Highest degree
of manifestation of the feature.

The last cluster under consideration demonstrates
specific features of the socio-cultural sphere
of Shanghai.Asin Column 1, the city culture is presented
mainly through emoji with positive semantics
and Positive avaluations. Differentiation of cultural
events without the intrigue of comparison with Beijing
is carried out inactively, mainly through identification
with traditional symbols (Yangtze River, Flag of China,
Historical milestones, events), through the statement
of the important cultural role of the city (Cultural
center) and the unification of traditional Chinese culture
with modern trends (Culture in general, Historical
milestones, events). However, the Shanghai culinary
culture stands out as an independent sphere worthy
of attention and unequivocally assessed positively
(Food emoji), which apparently has become a distinctive
feature of the city in the general context.

In general, graph 2 demonstrates the more structured
and logical clustering, with the clear division of topics
and the inclusion of additional, more specific semantic
fields. This makes it more informative and convenient
for analyzing the associative ideas of Chinese residents
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about Shanghai compared to graph 1, which mainly
absorbed the generalized-stereotyped meanings
of the geoconcept.

Conclusion

The creation and objectification of a space mental
map on an external medium are associated with
neurocognitive mechanisms and are substantiated
by modern neurobiological research. Thus, the work
[Hafting et al. 2005] provides a rationale for the fact that
human brain contains specialized neural groups that
form "internal mental maps" and support our ability
to navigate and remember spatial relationships. Colored
images (compared to black and white) cause increased
activation in brain areas that are usually associated
with spatial perception and semantic processing
of scenes [Bramao et al. 2010]; color information can
enhance the formation of spatial memory (through
the selection of landmarks and context) [Fritch et al.
2021]. In this regard, it seems important to consider
the factor and functions of color in structuring
mental representations of (geo)space and their
visualizations. The methods and models proposed
in our work, combining the coloristics of mental
maps and the semantics of geoobjects, demonstrate
the prospects of the direction, since the obtained results,
onthe onehand, confirm the basic principles of cognition
on new empirical material, and on the other, allow
color to be included in the composition of geoconcepts,
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