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Abstract

The paper presents the Digital Geomorphological Map of Poland (DGM) on which work started in 2013.
Background is provided on the history of geomorphological mapping and the digital adaptation of analogue
geomorphological maps. The legend (key symbols) of the DGM and the construction of its database are intro-
duced. The test sheets prepared on the basis of the DGM assumptions are demonstrated.
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Introduction

The idea of the geomorphological mapping
of Poland was conceived by physical geogra-
phers in the 1950s when the creation of a de-
tailed legend for a geomorphological map
of Poland was begun to a plan by Klimasze-
wski (Klimaszewski 1953, 1956, 1963, 1982,
1990; Gilewska 1968; Starkel 2007). In the

1960s to 1990s 34 geomorphological map
sheets were issued at 1:50,000 scale. They
were drawn up with the use of the above-
mentioned legend, but adjusted to mountain
and upland regions by Klimaszewski and
to lowland regions by Galon (1962). The basis
for the preparation of these geomorphological
maps was detailed field mapping at 1:25,000
scale, which included morphometric and
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morphographic features, genesis and age
of formations, as well as present-day devel-
oped landforms.

In 1980 a General Geomorphological Map
of Poland was published at 1:500,000 scale.
It was prepared by a Polish team of authors
and edited by Starkel (1980). The legend to this
map included information on the morphology
and age of landforms. The following landforms
were included: denudational, fluvial erosional,
fluvial depositional, glacial and fluvioglacial
erosional, glacial and fluvioglacial deposition-
al, abrasive, littoral, suffosional, karst, aeo-
lian and biogenic. This map, however, did not
present anthropogenic landforms, which had
been included in geomorphological sketches
at 1:100,000 scale for a Detailed Geological
Map of Poland (DGMP). Despite being a man-
datory annex to the DGMP sheets, these
sketches are not consistent in terms of their
content and graphics.

In the meantime, various maps of other
regions, designed at various scales and dif-
ferent periods of time, appeared as annexes
or bases for geomorphological studies pub-
lished as separate reports or articles in jour-
nals. With the development of computer-aided
techniques and geographical information sys-
tems (GIS), attempts were made to digitise the
existing maps. These attempts included the
following regions: Torzym Plateau according
to Zynda -1964 (Mania 2005), Wielkopolska-
-Kujawy Lowland according to Krygowski
- 1953 (Karczewski et al. 2007), Myslibérz
Lakeland and Szczecin Lowland accord-
ing to Karczewski - 1968 (Karczewski et al.
2008), the South-East of the Wielkopolska
region and the Ostrzeszéw Hills according
to Rotnicki - 1966 (Bukowska et al. 2011a,b),
and the island of Wolin (Lewicka et al. 2012).
This resulted in principles being established
concerning the digitisation of analogue geo-
morphological maps (Dmowska et al. 2010).
The latest example of a separate numeri-
cal design is the geomorphological map
of Roztocze at 1:50,000 scale designed
by Buraczynski and Chabudzinski (2013), the
principles of which were based on the concept
of Klimaszewski.
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In 2013, the community of Polish geo-
morphologists was given a further opportu-
nity to create a geomorphological map of the
whole of Poland when the Regulation of the
Council of Ministers of 3rd October 2011
on types of cartographic thematic and special
maps included geomorphological maps in the
group of thematic digital maps created and
made available by the Surveyor General of Po-
land. These maps present relief formations
and their genesis at reference scales as well
as information on changes of landforms. The
first step in the fulfilment of the Regulation
was the creation of content-related, carto-
graphic and editorial principles for a digital
geomorphological map at 1:100,000 and
1:500,000 scale, as well as a set of sample
geomorphological map sheets. The challenge
was undertaken by the Association of Polish
Geomorphologists (ASP) with the participa-
tion of the Institute of Geodesy and Cartog-
raphy (IGC) and the GEPOL company. It was
prepared by the ASP team - Z. Zwolifiski (coor-
dinator), A. Bernatek, t. Chabudzinski, R. Du-
lias, M. Ewertowski, L. Gawrysiak, E. Gorczy-
ca, J. Gudowicz, B. Izmaitow, K. Jancewicz,
J.Jania, M. Kasprzak, P. Ktapyta, K. Krzemien,
M. Mazurek, A. Michno, P. Migon, P. Molewski,
A. Najwer, Z. Rqczkowska, E. Rojan, E. Smol-
ska, M. Sobucki, P. Szwarczewski, B. Szyputa,
A. Tyc, P. Weckwerth, D. Wronska-Watach,
W. Wysota; IGC - A Wrochna, M. Brzezifska-
Klusek, J. Ggsiorowski, A. Debowska and GE-
POL - P. Kokocinski, R. Smyk.

Principles

The digital geomorphological map (DGM)
of Poland is a database. It is composed of lay-
ers and sheets. The layer structure refers
to content-related and base-related informa-
tion, and the sheet structure concerns the
spatial division of the map into fragments.
The DGM at the scales of 1:100,000 and
1:500,000 includes the following morphoge-
netic groups of landforms:

« endogenous landforms,

+ denudational landforms,

« glacial landforms,
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fluvial landforms,
karst landforms,
aeolian landforms,
littoral and limnic landforms,
biogenic landforms,
« anthropogenic landforms.

Maps at scales of 1:100,000 and
1:500,000 have separate catalogues of land-
forms, which are always included in the nine
morphogenetic groups enumerated above.
Each of these is represented by a group of ero-
sional, depositional or polygenetic formations
of various ages, but without age differentia-
tion. A total of 134 symbols were designated
in the legend of the map at 1:100,000 scale,
while a total of 91 symbols were designated
in the legend of the map at 1:500,000 scale
(Tab. 1). The principle was adopted that indi-
vidual signs must be valid over the entire area
of Poland and must be common to lowland,
upland and mountain areas, which repre-
sented a tremendous challenge for the team
designing the map.

Each landform included in the cato-
logue/legend for the scales of 1:100,000
and 1:500,000 has features assigned, such
as a unique identification number (ID - includ-
ing identification of the genetic type of the re-
lief and the number within the morphogenetic
group), Polish and English names, the type
of object (areal, linear, point), quantitative fea-
ture (single form, set of forms), the type of re-
lief, a range of geomorphometric parameters,
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such as areq, lenght width, relative elevation,
depth, slope gradient and azimuth, and the
definition of a given sign. The aim of the geo-
morphometric parameters provided for each
sign is the provision of assistance in decisions
regarding the qualification of a given landform
for a given map scale. Moreover, a graphic
sign was created for each landform based
on the principles of Gustavsson et al. (2006).

Apart from geomorphological informa-
tion, the DGM at 1:100,000 scale contains
additional information like the borders of the
country, provinces and districts, outlines of the
capitals of provinces and/or districts, national
and provincial roads, selected hydrographic
elements, selected height points, names and
notes. The maps at a scale of 1:500,000, how-
ever, contain additional information in the
form of borders of the country and provinces,
outlines of the capitals of provinces, national
roads, selected hydrographic information,
names and notes.

The DGM consists of the following layers:
base layer, thematic layers and two overlay
layers. The base layer contains a shaded digi-
tal elevation model (Swiss style) and conveys
topographic information. The thematic layers
include:

« a basic layer containing landforms as areal
objects;

« an underwater layer containing bottom for-
mations of bays, reservoirs and a 10-mile

Baltic belt;

Table 1. Quantity of signs in the morphogenetic groups at reference scales

Morphogenetic group

Endogenous landforms
Denudational landforms
Glacial landforms

Fluvial landforms

Karst landforms

Aeolian landforms

Littoral and limnic landforms

Biogenic landforms

Anthropogenic landforms

Quantity of signs
Scale 1:100,000 Scale 1:500,000
2 13
39 21
37 22
20 12
4 4
9 4
9 6
1 1
13 7
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- overlay layer 1, containing selected excep-
tional landforms;

- overlay layer 2, containing landforms as lin-
ear and point objects.

In addition, the overlay layers cover the sur-
face waters of rivers, inland reservoirs and the
seq, as well as a cartographic grid.

A digital geomorphological map is to be
used in the current spatial management of the
country, and the legend has therefore been
designed with reference to contemporary re-
lief transformations, particularly those caused
by human activity. The catalogues of land-
forms for a given scale include those critical
and most common anthropogenic landforms
which transform the natural topographic re-
lief. The mapping does not include areas un-
dergoing natural processes of contemporary
land modelling owing to the generalisation
of such phenomena being too large at refer-
ence scales.

The DGM is included in the spatial infor-
mation network through metadata prepared
specifically for geomorphological maps. It con-
tains 32 elements in profile and constitutes
one of the parts of the national land surveying
and cartographic resources.

Digital geomorphological
map of Poland: Test sheets

Based on the principles adopted for the DGM,
test areas were selected for reference map-
ping (Fig. 1) in accordance with the morphoge-
netic zones distinguished by Gilewska (1991).
These were:
« high-mountain area - the Tatra Mountains;
« mountain area - the Karkonosze Mountains;
« upland areas - Roztocze, Krakéw Upland,
Silesian Upland (area of strong anthropo-
genic impact);
lowland old glacial area - Kutno Plain;
« lowland young glacial area - Chetmno-
Dobrzyn Lakeland;
- coastal area - the island of Wolin and the
Szczecin Lowland.
DGM sheets at the scale of 1:100,000
and 1:500,000 have been prepared for each
test area. Each sheet is a database with
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Figure 1. Distribution of the test Digital Geo-
morphological Map sheets already prepared
on a background of morphogenetic zones in Po-
land (according to Gilewska 1991): 1 - mountains;
2 - intermountain basins; 3 - uplands and old
mountains; 4 - old-postglacial zone; 5 - young-
postglacial zone

information on landform identification and
characteristics, morphometry and morphol-
ogy. Information concerning landform identifi-
cation covers the following parameters: object
identification number (serial number in the
database), landform identification number
and name of landform according to the cata-
logue. The characteristics contain information
connected with morphogenetic type of relief
and whether the formation is a single form
or a set of landforms. The morphometric pa-
rameters are equivalent to those in the land-
form catalogue. The geomorphological de-
scription contains notes presented in groups
relating to morphology, morphogenesis and
morphochronology.

Test sheets are consistent with the contour
intervals at the scale of 1:50,000. The sheets
have been prepared on the basis of reports
found in geomorphological and geological
literature concerning a given area, as well
as the expertise of map authors. Metadata,
containing the list of information sources,
have been prepared for each sheet. Figure 2
presents examples of sheets for different re-
gions in Poland.



Digital geomorphological map of Poland

The sheets prepared so far demonstrate
that the use of a common legend for the entire
area of Poland has not affected proper repre-
sentation of the relief (Fig. 2). The maps pre-
sented in Figure 2G,H show differences in the
mountain relief between the areas of old
fault-block mountains and young fold moun-
tains, as well as the glacial elements of high
mountain relief. Similarly differences and af-
finity in the postglacial landforms for young
(Weichselian) and old (Saalian) postglacial
relief are demonstrated in Figure 2B,C. In Fig-
ure 2A there is also part of a map of young
(Weichselian) postglacial relief in a seaside lo-
cation. Three other sections of digital geomor-
phological maps (Fig. 2D,E,F) show differentia-
tion between types of upland relief in Poland.

Concluding remark

The DGM is planned to be the first digital
geomorphological map for the entire area
of Poland. It should be completed by the year
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Figure 2. Digital Geomorphological Map test sheets at 1:100,000 scale for: A - coastal
area - Swinoujscie (Karczewski & Zwoliriski 2013); B - young-glacial area - ToruA (Weck-
werth et al. 2013); C - old-glacial area - Kutno (Molewski et al. 2013); D - upland area
transformed by strong anthropogenic impact - Katowice (Jania et al. 2013); E - upland
area - Krakéw Zachdd (Bernatek et al. 2013); F - upland area - Tomaszéw Lubelski
(Buraczynski et al. 2013); G - area of old mountains - Jelenia Géra (Migon et al. 2013);
H - area of young mountains - Nowy Targ Ptd. (Rgczkowska 2013)



	Contents of Vol. 88 Issue 2



