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Presentation o] man-environment interaction 55

of the environment, the degree of its degradation, and, by comparison to
analogous phytocenoses from untouched areas, the directions in the trans-
formations of the investigated configuration. The prospects for interpre-
tation that this method opens are very diversified and their applicability
for the analysis of man-environment interaction is very wide. The only
shortcoming of this method is the amount of work it requires. It is not fit
for a presentation of transformations of the environment in vaster areas.
It is more suited for detailed scales, from 1:2000 up to 1:25 000.

For smaller scales another method may be used (Kostrowicki 1973),
a method of the so-called vegetation states, based on a physiognomical
and structural analysis of the successive stages of its anthropization. A
legend to this type of map is presented in Fig. 1.
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Fig. 1. States of transformation of vegetation cover

N — natural vegetation, S — semi-natural vegetation, A — synanthropic vegetation, J — in-
troduced vegetation, Z — no vegetation

The figure illustrates the interrelations between the layer structure
of vegetation and the four genetic groups of plants which make up this
structure. They are: natural vegetation (N), which forms primary systems
and agrees entirely with the environment potential; semi-natural vege-
tation (S), which occurs as an addition in natural plant communities and
spontaneously overgrows deforested areas; introduced vegation (J), i.e.
vegetation artificially introduced by man, and last, synanthropic vegeta-
tion (4), i.e. all sorts of weeds.
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14 S. Gurba

Fig.4

not free from certain shortcomings. Each of the maps was elaborated sep-
arately and therefore, after they were overlaid, they were not fully con-
sistent as regards the range of individual adjacent land use categories.
The other shortcoming was due to the fact that the density of dots plotted
in the area of the given land use category in accordance with quantity
statistics was not uniform, the effect of which was misleading. In view
of those shortcornings the authofess abandoned her initial intention of
elaborating a third dot map of arable Jand.

In order to eliminate those faults and finally produce a land use map
which would represent statistical data and cover all of the country’s terri-
tory without exception, it was decided that a land use map would be made
adopting the dot method and a regular distribution of dots in topographical
area (Salishchev 1977). With an eye to that, a grid of 1 mm-gide sguares
was made at the scale of the map, i.e. 1:1 000 000 (Fig. 3). The area of each
square stands for 100 ha, l.e. the intended weight of the dot. The grid was
overlaid on the map of Poland so that / = 19° meridian converged with
one of the vertieal lines of the grid, and one of its horizontal lines passed
through the peint of intersection of 19° meridian and @p——522°pPedHUERI.
Veivedship berders were Eletted oA the grid everlaid in this way. The
graphie representation of the Berders was simplified — they were plotted
en the lines of the grid; the area of veivedships was pletted exaet to a
square kilemeter (100 Ra, full squares of the grid are ineluded in veived-
ship areas). Berders of rural distriets were treated as auxiliaby, Werking
represemiaiions, hence their suilines were net ehanged. Censidering the
weight of the dat and the size ot areas scetpied By 1and use &afegories
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114 G. Bonatowski

the generalization of hydrography is that the problem should be solved
in a way that is possibly simple, comprehensive and easy to digitalize,
even if this was achieved at the cost of wiping out some hydrologic
features in the picture of rivers.

Such an attempt was carried out under the following assumptions:

1) The degree of the generalization of hydrography can be determined
empirically on the basis of an analysis of the results of cartometric
measurements.

2) Data for such an analysis can be obtained by measuring the lenght
and number of streams on topographic maps at the scale sequence:
1:25 000, 1:100 000, 1:300 000, 1:500 000, 1:1 000 000, and 1:1 500 000.

3) Measurements should be repeated using different methods and on
maps sheets covering a large, hydrologically diversified area.

Sheets of topographic maps and maps which are their generalizations
covering some 65000 km*® of the area of South-East and East Poland
were adopted as materials for measurements. The maps covered different
geomorphologic and hydrologic areas: mountains, foothill valleys, uplands,
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Fig. 1. An example of valorization of hydrography
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124 J. Moicibroda

of maps of population density. The studies were crowned with an isoline
map of world population density made on the basis of units about
300 000 km? in area, i.e. corresponding to the size of the Polish territory.®

The fact that Uhorczak widely used the method of administrative units
of similar sizes does not mean that he abandoned the use of a geometrical
unit networks. Whenever it was possible to compute relevant data for
them, he continued to use this type of units in different studies of both
small regions and large areas going beyond Polish borders. Thus, he
supervised another series of M.Sc. theses similar to the above mentioned,
whose authors elaborated maps of population density of continents and
then the world on the basis of hexahedron units of some 100 000 km?
in area. Presumably the first map of world population density elaborated
on the basis of geometrical units was the crop of these studies.

Alongside his experiments with geometrical units for individual conti-
nents, Uhorczak engaged in the elaboration a uniform network of such
units for the whole world. The target was to work out a basis providing
for the making of correct maps of measurable features of continuous-
-occurrence phenomena (e.g. relief, climate etec.). Uhorczak first attempted
to reach this target already in the 1930s but he did not elaborate the
ultimate assumptions of three variants of such a division until 1952, The
principle of their construction is simple and consists in determining equal
area trapezium units within latitude zones of appropriately selected
widths. One of those variants, recognized as the best, was used by Mosci-
broda (1971a, b) to elaborate a map of relative altitudes of the earth’s
crust. He divided the earth into 510 units 1 000 000 km? in area. Units
distinguished in successive zones were shifted in relation of each other
to enable unambiguous interpolation in the elaboration of isoline maps.
A network of these units is supplied with an index of geographical coor-
dinates of all the lines which make up its construction. Within the frame-
work of this division it is possible to determine trapezium units of smaller
sizes; such studies have already been launched.

Uhorczak also inspired studies aiming at the definition of the role of
the network of basic units in the shaping of the picture of a phenomenon
on maps which were made on the basis of these units. They include Bar-
winska’s studies (1963, 1968) and Moscibroda’s later studies (1976, 1978).

Barwinska should be commended for having resumed and elaborated
the idea of repeated overlay of geometrical unit networks proposed by
Strada in the inter-war period. Analysing the problems she defined
practical rules for shifting unit networks in successive overlays (Fig. 3).
She suggested that the values computed for individual overlays of units
should be treated as one whole and considered as moving averages, which
can be referred to a network of control points multiplied by the number
of unit overlays. Those values can be used as a basis for the elaboration
of an isoline map which would be largely free of accidental overlay of
units networks (Fig. 4). Maps elaborated in this way make a sound basis
for precise studies of the dynamics of a phenomenon in space and time.

3 This map was elaborated by Grzechnik; it is enclosed to this volume of Geo-
graphia Polonica (cf. Uhorczak et al.).

4 This study is being carried out by Kardaszewska in the Department of
Physical Geography of the Maria/ Curie-Sklodowska University in Lublin.
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142 J. Siwek

should be done at geometrical progression with common quotient 2 so
that each dot corresponds to a possibly largest unit mesh (Fig. 2). Should
a basic mesh contain one dot only, it is simultaneously a unit mesh and
does not undergo division. The sizes and shapes of unit meshes depend
on the number of dots and their location in the basic mesh. They can be
the following geometrical figures: squares, rectangles and rectangular
polygons (Fig. 2).

.
e -

Fig. 1 Fig. 2

Regular density network constructed according to those rules is
illustrated in Fig. 3B. It was constructed on the basis of a map of rural
population distribution in Suwalki voivodship (Fig. 3A).

Regular density network is easily generalized. In order to perform
the generalization one must first make up larger basic meshes, square-
shaped and composed of four or sixteen basic meshes of the initial
network. Within the newly constructed basic meshes unit meshes of the
initial network are grouped in equal-number sets. The method of
cons'z:'ucting unit meshes of the generalized network is illustrated in
Fig. 4.

Knowing the methodological assumptions underlying regular density
network, one can characterize it and determine its relation to other
cartographic methods. The greatest peculiarity of this method is the
earlier mentioned principle that the intensity of a phenomenon is presented
not by referring its changing value to area, but by reversing this
relationship and referring area to constant value of the phenomenon.
Regular density network may be called a reversed choropleth map.

An unquestioned merit of regular density network is the fact that
it combines the features of both discrete and indiscrete cartographic
methods,? owing to which the characteristics of the phenomenon is more
extensive than usually. The first feature (discreteness) makes it possible
to read the intensity of a phenomenon at every point of the network.
Values of this intensity are equal within an individual field and change
together with the changing size of units changes, which takes place at

1 Areas of towns and lakes were excluded from presentation with the use of
regular density network.

Construction principles were described in detail in the following papers: Ra-
tajski L., Siwek J., Regular Density Network. International Yearbook of Carto-
graphy, 17, 1977, 138-154; Ratajski L., Siwek J., Sie¢ zmiennogesta regularna (Re-
gular density network), Polski Przeglad Kartograficzny, 10, 1978, 1, 27-35.

2 The feature of discreteness should be understood in the sense of handling
area.
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Fig. 4

an step scale. Together with the surface character of representation, this
feature testifies to the connection between this method and the choropleth
map. However, the structure of regular density network, dependent on
the location of elements on the initial map (dots), also provides a great
deal of information about the distribution of the phenomenon, with the
accuracy of information growing as the meshes of the network get
smaller.’ Thus, regular density network may also be ascribed an attribution
of indiscrete cartographic methods.

Another important feature of regular density network is that all of
the statistical information contained in the initial map may be read from
it. This is due to the fact that one-to-one relationship is the basis for the
transformation of the dot map in the process of constructing regular
density network. In practice, this means that one unit mesh is assigned
to each dot.

The hitherto presented properties of regular density network concern
cartographic methods only. In order to perform a versatile characteristics
of the network, one must consider its practical applications.

The fundamental function of regular density network is the
representation of geographical phenomena. As a kind of the choropleth
map, the network is a way of illustrating the spatial differences in
intensity of those phenomena. However, as opposed to choropleth map,
it is not of a statistical character. The name which fits it better is
geographical choropleth map, as its structure, i.e. the density, sparsity,
shapes and sizes of unit meshes depend on the actual distribution of the
phenomenon.! The geographical character of representation of distribution
intensity is one of the basic advantages of regular density network.

The applicability of regular density network for the presentation of

3 The location of a dot may be reproduced with greater accuracy in a small
mesh on the initial map.

4 The shapes are adjusted to some extent only, within the limitations imposed
by the assumptions of the method.
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Fig. 11

One of the fields for practical application of findings concerning
correlation between phenomena may be spatial planning. The areas of
surface correlation index = 1 are of least interest to the planner. This
indicates a state of mutual balance between the investigated phenomena,
which does not necessitate any changes. An index whose value is other
than 1 means that the balance between the phenomena is disrupted. This
indicates areas which require changes in the structure of those phenomena
so that the existing disproportions are removed. A map of correlation
together with the regular density networks which were the bases for its
elaboration provide for a computation of the absolute values of 'shortage’
or 'excess' in the occurrence of phenomena (surfaced roads in this case).
An application of regular density network for the planning of optimum
road distribution should be deemed useful in the macro-regional scale.
The limited applicability is due to the degree of generalization of the
image of correlation between phenomena constructed with the use of the
network, which is a consequence of the principles of network construction
and the use of class intervals on the final map. Therefore the fields
determined on the map, should not be considered completely invariable
as regards the shape and size or the degree of correlation; they should
rather be seen as a kind of zones with similar correlation and somewhat
unstable borders. A determination of those zones is needed for more
detailed planning decisions made on the basis of large-scale maps.
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2Ll Annex to the article by M. Pelczar, Geographia Polonica 48

DISTRIBUTION OF RELATIVE DEPTHS ALONG THE SOUTHERN COASTS OF THE ATLANTIC AND PACIFIC OCEANS, (ANTARCTIDE SHORE — GRAHAM LAND)
Computations were carried out in unit areas of 10000 km? Isopleth interval 500 m. Map scale 1:10000 000
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Figure 2 ‘ ‘
DISTRIBUTION OF RELATIVE DEPTHS ALONG THE SOUTHERN COASTS OF THE ATLANTIC AND PACIFIC OCEANS. (ANTARCTIDE SHORE — GRAHAM LAND)
Computations were carried out in unit areas of 10000 kmZ Map scale 1:10 000 000 i
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Figure 4 Annex to the article by M. Pelczar, Geographia Polonica 48
DISTRIBUTION OF INDEX OF ISOBATH STRETCH VALUE (BOTTOM DISSECTION) OF COASTAL ZONE IN THE SOUTHERN PART OF ATLANTIC AND PACIFIC OCEANS. (ANTARCTIDE SHORE — GRAHAM LAND)

Computations were carried out in unit areas of 10000 km? Isopleth interval 0,2 Map scale 1:10000 000

ST o INGS

L
S

!

D
B
N SO

Warsaw PWN 1982 Oprac. poligraficzne i druk WYDAWNICTWA GEOLOGICZNE
zlec. BA6/B!

2 nakt. 1000 egz.



Annex to the article by S. Gurba, Geographia Polonica 48, 1982

Stefania Gurba

DOT LAND USE MAP OF POLAND

Central - Eastern Macroregion

1:1000 000

arable land

forests

meadows and pastures

others :

1 dot — 100 ha

w Fig. 5,
_http://rcin.org.pl

Nr zom 2/82

Druk:Zoklad Kartograt

UMCs

Noklog 100G

Lublin



Annex to the article by S. Gurba, Geographia Polonica 48, 1982

Stefania Gurba

DOT LAND USE MAP OF POLAND

Central-Eastern Macroregion

1:1000000

arable land

forests

meadows and pastures
others

1 dot — 100 ha

Fig. 6.



Annex to the article by S. Gurba, Geographia Polonica 48, 1982

Stefania Gurba

DOT LAND USE MAP OF POLAND

Central - Eastern Macroregion

1:1000 000

arable land

forests

meadows and pastures

others

1 dot — 100 ha

vk Zoklag Karogr

http://rcin.org.pl

MCE

Nt zo0m 218: Noklag 1000

Wl



Annex to the article by 5. Gurba, Geographia Polonica 48, 1982

Stefania Gurba
DOT LAND USE MAP OF POLAND
Central - Eastern Macroregion
1:1000000
arable land
forests
meadows ond pastures
others
1 dot = 100 ha i
_Fig. 8. k

Nr zam 2182 Nakloo 000



Annex to the article by 5. Gurba, Geographia Polonica 48, 1982

Stefania Gurba
B2 e RERE Dt DOT LAND USE MAP OF POLAND
e R RO - R E Central - Eastern Macroregion
. 7 G, TR TN S s R 1:1000000
arable land R . .
forests b L : T :
meadows and pastures 5 s a
i others y o
1 dot = 100 ha ]
Fig. 9.
Dtuk Zoklad Kartegre' UM, Lubli

http://rcin.org.pl Nezom 2/82  Noklaa 1000



Annex to the article by J. Plit

POTENTIAL NATURAL VEGETATION OF THE PART OF NORTH POLAND

zlec. B46/82 nakl. 1000 egz

Oprac. poligraficzne | druk WYDAWNICTWA GEOLOGICZNE

http://rcin.org.pl

nt
nt

:100000
i M. Wojterscy
Kepczynski
. B. Falinski
. Olaczek
rich form
rich form
rich form
rich form
rich form
Sarmation varia
Subboreal varia

. i W. Matuszkiewicz

. M. Matuszkiewicz

L H.
. B. Koztowska

Used authors sheets
of the map 1
Fagetum
Quercetum
Pinetum

-Populeturm

-Quercetum
Quercetum

Pino-

bboreal variant )

(Silesian-Great Poland variant) poor form
-Carpinetum

Ficario-Ulmetum chrysosplenietosum
Querco-Piceeturn, Sphagno-Piceetum

Ficario-Ukmetum typicum
Stellario-Carpinetum
Galio-Carpinetum

( Kuiavian variant)
(Central Poland variant)
Peucedano-Pinetum
halophilous vegetation

E
§
£
3
®
£
<]

Galio-Carpinetum
Tilio-Carpinetum
Melico-Fagetum
Luzulo pilosae-
Empetro nigri-

Tilio
(Sul
Fago

i
m Betuletum pubescentis

H

i

5|
7

@® Vaccinio uliginosi- Pinetum
A Sphagnetalia magellanici,
O Festucetalia vallesiacae

g
g
g
<
:
3
e
s
.ﬂu
g
s
Q

S
~
]
(%]

v  Erico-Sphagnetalia

i

e

l:] Leucobryo-Piretum

e

m Potentillo albae

a0 35 TN s axl &

Warsaw PWN 1982




@«
s
S
£ g £ £ 838 ¢
R A @ = e E .- (-] st - LR 2
vy B F o R 8. & & & & 2 8 5 & 8§ & 38 &
— g —— T o [FEER FEE i >
£ |3 - i | r
_U 2 == . | i ! o i [ il -
o —_—— 1 I | gaa
5 g - § il n .
m 2 W - - 1! | |
z i |
Q = 2
< B g
TR 7
(@] E :
£ E
@ 3 g E 2 g o ¥ g % g i E E £ £ & 2 2 E = E 0 g ok
& 5 ECCE R SR RN SR RS S B e e gt L e S R I
w s £ / :” g \ ” \ \ ﬁ/ e “1-.‘ FAs
.m e - ././,./1 "t - - e
M r4 .r.r ’I... N \ J//./ iy - - I3 B
o o o i [ s ) - - 5,
\ Y [ [ N e =1

M %00.,.%

BULGARIA

P m F.
- Pa
P e ..:

i e

X
http://rcin.org.pl

; = i T P lq.._.
L =3 ' e LR o &..\“ “.. B e
e = A £ F -f‘ — { 8T " 4
S i ” ’ .%‘ 2
LAY & B ) .\\\.\\\\.\ _\\\\\.\H\ o '§ A N Paﬂ rdn. 1 N

_I.Hﬂ!»f\{h..\ Wgwuﬁﬁ\hw\ ﬁ@ \ 7 NN ﬁa,.._hm.\_._w,,n
e, %ﬁﬁm&ﬁu\ N oo OSSO 3
L‘%%V\\.\N\ w\ Zﬂ%@ﬂ&mﬁ%@ﬁ%&ﬂﬁ%&b@ Y
RIS R \sﬁ\ A A AN SN AT S 2 VA

L NNX aﬂ‘, o d\u—dx St
RN k&mﬂm\w\h%wmww_%\

RNz 77788
‘ Z 3

(7771

ey
e I

W \.\MN‘.‘&\\.,...\.
: s

@' < EREEATTEX 7555 s

2 .ﬂf.x_ S T o S ) : ; 77

Lo TU - - \- - o) ; o\ % ....1 A 7 X -
- ..u'l LT 7E 772 % n, VNS g s -..\

5 __ DTS,
e ERE S e i

1 . e n v
N [T T TR 1 & (e X LR

'
i
§
i
)

w
X g
m 9
g o
o
¥ o
= o 2°E
©
£ E 2 28
B d z 3o
5 ==
] M og
@
- : 3
Q o SO
£ 5 Do
2 £ e
= 23
[
A -]
2
&

Opra



320

160

80

40

20
10

640, -
“'mz“" Annex to the article by|F. Uhorczak.l L. Grzechnlk, R Zelasko Geographia Polonica 48, 1982 DENSIGRAPHOIDS OF CONTINENTS Fig. 4

5708 5706 . 5706 5706

3308 330,8

2757

2045

164,3

405

i -_.\ ; Y Jicil

_r’ \‘ ‘l I‘ ‘L v X
Asia SW Asic S E Asia S Asia E Soviet Union Sov, Un. Sov. Un. Eur. W Eurasia Asia Europe Am. N Africa Australia

Eur. part

Asia, part

Editor: Leszek Grzechnik

: 1:200 M
http://l'Cif’].OrC. | Print Cartographic Department MCS University, Lublin

PWN, Warsiawa 1982




Leszek Grzechnik

continental glacier

PWN, Warszawa 1982

Annex to the article by [F. Uhorczak/ L. Grzechnlk, R Zelasko Geographia Polonica 48, 1982

MAP OF WORLD POPULATION DENSITY BASED ON 312 677 KM? UNIT AREAS (EQUAL TO POLAND'S AREA)
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