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INTRODUCTION

It is now over a century which separates our generation from the
period when the first thematic maps, based upon mcdern and detailed
research work, were compiled. It seems therefore worth while to sum
up achievements of the separate bramches of thematiic cartography. The
present study is a description of the development of thematic carto-
graphy in the domain of land use maps. Thematic cartography is a type
of research which has been developing widely since 1930, i.e. the
year when the late Professor L. D. Stamp made the first land use
survey of Britain. It seems therefore advisable to present a detailed
desecription of efforts concerned with the preparation of land use maps
and the elaboration of methods of their eonstructiom, especially as so
far sueh a eomprehemsive survey of evaluation of these problems has
not been published yet. The present study is therefore an attempt to
make up for this deficieney.

The problem of land use is a broad one and can be approached
from various angles. It seems therefore necessary to determime exactly
the subject with which the present study is concerned. Its predomimnant
interest is with land use maps, i.e. maps presenting the spatial distri-
bution of the various forms of land cover; the utilization of the Earth
by man (or non-utilization as well, as there still exist vast areas which
have not yet been affected — or are only slightly affected — by man's
activity aimed at transforming the natural environment) and the spatial
relations between and mutual interdependemce of the various forms of
land cover are therefore its main subject. Out of the whole group of
thematic maps only this narrow field has been selected and is cowered
by the present analysis. Thus, such related maps as those presenting
vegetation, forests, agricultural production, economic or social aspects
of agricultuie, as well as maps included ln atlases (made usually on
a rather toe small scale) have not been taken into consideration. Neither
have nurmerous articles published in the world geographical litierature
been analysed, similarly as dissertations concerned with land use in
eertain speeifie areas, illustrated by simple text maps, which do not
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add anythimg new to the mapping methodology or to which land use
maps are not enclosed.

The topographic map, which also represents the area’s surface, is
a specific type of a land use map. Therefore, the differentiation between
the thematic and topographic maps may seem hardly possible. For
example, a road map or a land use map, although they contain some
elements of topographic maps, should be classified as thematic maps.
E. Imhof includes the topographic map in the category of mot-specia-
lized maps, which provide information on phenomena seen directly on
the Earth’s surface [125]. His definition seems, however, debatable as
information on certain selected phenomena is also an expression of
specialization. Moreover, a general division of maps into topographical
and thematic may also not be unequiwecal. The topography of the
Earth’s surface can be treated as a separate subject, and therefore topo-
graphic maps should be classified as thematiic. These are however theo-
retical considerations, whereas the division established by practise is
so obvious that it leaves no doubt,

Besides maps a number of textual publications dealing with the
methods of the land survey and of the construction of maps as well
as cartographic methods applied in the preparation of land use maps
has been taken into account. Here, some definitions must be supplied.
The land use survey denotes all activity leading to the elaboration of
a map, like collecting relevant information regarding the imvestigated
area, assembling statistical and cartographic data, as well as the regis-
tration of information on the spatial distribution of the various forms
of land use, on such cartographi¢ base material as cadastral plans,
management plans, topographic maps, aerial phetographs The land use
map is the final, graphic produet of the survey.

An almost synonymous termm, with however a slightly marrower
range than the survey, is land use mapping, understood as field work
carried out on cartographic basis and Inecluding the collection of infor-
mation on the investigated area,

Certain authors have tried, even if sporadically, to introduce new
terms of change their widely recognized, general meaming. Such a new
term Is, for example, Lamdd Cowerr. T. M. Burley uses it to refer to
the setting in which action (employment) takes place, i.e. the vegetation
and artificial constructions covering the Land Surface. Lamdl Wtili-
zatii®m he uises for the action i.e. the employment of the Land Surface
through the medium of the Land Cover [38]. Another term was propo-
sed by J. W. Fox, who differentiates “landl use” from “land utiliza-
tion”. “Land use” is — according te hira — the actual and specific
use to which the land surfaee is put, whereas “land utilization™ denotes
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the process of exploiting land use — that is, land use applied to a speci-
fic objective [100]. Some broader termiimological, deliberations on this
subject are included in the works by T. M. Burley and L. Symons
[37, 293]. In his final conclusions T. M. Burley suggésts a different
solution, namely that the term “land use” should denote a broader,
superior notion, representing both the land cover and land uwtilization,
according to the following formula:

land cover # land utilization = land use.

This discussion cannot actually change the fact that both terms, i.e.
land use and land utilization have generally been treated as synomy-
mous, and land cover has been adopted almost exclusively by some
Australian authors only.

The present study was initially meant to deal only with lard use
mapping and cartographic methods applied in such a procedure. It has
however come out that the severing of the map from the survey is
hardly possible because of the influence exercised upon the content and
character of the map by the method used in the elaboration of the
survey (cf. the final part of the study).

The study consists of two main parts. First part coritains a historical
outline as well as a description and evaluation of differences in the
contents of various land use surveys orf maps. In second part carto-
graphic methods applied in land use mapping are reviewed, analysed
and evaluated, and the trends as well as directions of land use mapping
following the development of research techniques are discussed.

The initially intended autopsic examination of every map has proved
to be impossible. Therefore, some already published source materials,
such as articles, reviews, reports, ete. in which various land use sur-
veys or maps are assessed, have also been used. The textuwal material
has not always been available and because 6f that the range of infernma-
tion as to certain surveys or maps is abundant and satisfactory, whereas
in other ecases it is too searce and fragmentary.

It should also be emphasized that the problem could not be fully
exhausted, as research was based upon materials available in Poland,
malnly in the library of the Geographical Institutes of the Polish Aca-
demy of Sclences and of the University of Warsaw. The bulk of mate-
rial came from Professor J. Kostrowicki’s private collection. The author
wishes therefore to express his deep gratitude te this scholar, who not
only allowed him te utilize his ewn eollection, but alse helped te import
other material from abread.



I. THE DEVELOPMENT OF LAND USE RESEARCH
(AN HISTORICAL OUTLINE)

L. D. Stamp believed that the orgamization and utilization of the
Earth’s surface are influenced by man’s needs, essential for his survival,
such as: food, shelter, work, rest, commumnicaition, and safety [283]. A ra
tional organization of space and its effective developmment are conditioned
by a balanced proportion laid down for eaeh of those needs, but espe-
cially for the first four. One of the main forms of obtaining informatien
as to the current state of the organization of spaee is the land use map,
which also enables the researcher to form his ewn views on the rationa-
lity of such an organization. The presentation of all the forms of land
utilization together with their distribution and interiefations is the prin-
cipal charactefiistic of the land use map and a feature whieh comfributes
to their practieal meaning, espeeially for physieal planming. This quality
has beenh recognized universally, ih developed as well as developing coun-
tries, in the states where foed supplies are plentiful and in these where
they are searee.

The steadily growing density of populatiiom, inducing more and more
rapid changes in space organization as well as more and more frequent
conflicts between the various forms of land use, has greatly comtributed
to the increased interest in these problems in the last forty years, parti-
cularly after World War II, although they have taken place throughout
the whole period of the utilization of the Earth’s surface by mankind.

The determinatiom of the period when land use research was started
is not easy; it is moreover beyond the scope of the present study. Most
of the early research projects was concerned with the preparatiiom of
cadastral plans, which are not the subject of our invesfiigatoons. First,
Initially quite occasional, surveys corresponding to the current notion of
a land use map were made mostly in Britain in the 19th century [207,
217, 218]. They usually covered small areas, and only in the 20th cen-
tury have their nurbet, scope, and form been developed to such an
extent that this eentury should undoubtedly be recognized as the period
of the aetual expamsion of land use research. These facts are outlined
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in the present chapter, starting with some important events which hap-
pened before the establishment of the IGU Commission on World Land
Use Survey. Certain additional details will be included also in the sub-
sequent parts.

Within the discussed time range American geographers were the
first to make in 1915 an atternpt at a presentation of the spatial distribu-
tion of main land uses as a whole. Moreover, following a discussion on
the detailed methods of field research they worked out a classification
of land use forms, specially for the purpose of such investigations [151,
266].

The leading role was however played by Britain, where works on
a big scale were undertakem. On L. D. Stamp’s initiative and wnder
his guidance the land use survey of England, Wales and Scotland was
made in 1930—1945, wound up with the publication of a series of maps
on the scale 1:63360. The practical and scientific significance of the
British survey has been trememdous and it has induced a regular flow
of similar works all over the world.

The first postwar Intermatiiomal Geographical Congress, held in Lisbon
in 1949, called into being the Commission on World Land Use Survey
(referred in this study as the Commissiom) as one of the seven IGU com-
missions. S. Van Valkenburg (US) was elected its chairmam and L. D.
Stamp (England), H. Boesch .(Switzerland)), P. Gourou (Belgium) and
L. Waibel (Brazil) its regular members. Its principal task was to orga-
nize the world land use survey on the basis of premises laid down by the
Commission. The scale 1: 1000000 was adopted on its first meeting in
Worcester, Mass. (5—16 December 1949) on the groumds that this was
the scale on which the intermatiiomal World Map had been prepared and
also following the opinion that such scale was large enough to present
the general picture of the distribution of the rmain land uses in the world
[253]. A preliminary classification of land use categories was also drawn.
Subsequent research work revealed that the seale 1: 1000000 was ina-
dequate to present clearly the very eomplieated spatial pattern of land
use and the initial plan ef the Werld Map was abandoned. Hewever,
a recommendation was also adepted in Wereester that separate countries,
following their lecal eonditions, could of eveh Should make their surveys
and prepare the maps 8A larger seales up te 1:25 000 er even 1: 10 000
inelusive. All individual selutiohs sheuld, hewever, Be iR Rarmeny with
the elassifieation and a fmaster key, drawh By the Cemmissien. The
classifieation eentained the fellewing 8 main eategeries of land use
(258, 254]:

L Settlements and associated non-agricultural lands (dark and light red),
2. Horticulture (deep purple),
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3. Tree and other perenmial crops (light purple),
4. Cropland:
a. Continual and rotation cropping (dark brown),
b. Land rotation (light brown),
5. Improved permanent pasture (managed or enclosed) (light green),
6. Unimproved grazing land:
a. Used (@mrange),
b. Not used (yellow),
7. Woodlands:
. Dense (dark green),
. Open (medium green),
Scrub (olive green),
. Swamp forests (blue green),
Cut over or burnt over forest areas (green stipple),
Forest with subsidiary cultivation (green with brown dots),
8. Swamps and marshes (fresh- and salt-water, non-forested) (lblue),
9. Unproductive land (grey).

Because of its universal character particular categories covered a wi-
de range of land use forms. For exarmple, in the third category, together
with orchards of the type found in Europe, subtropical and tropieal
crops were also included, such as citrus or olive groves, wvineyards,
plantations of cocoa, coffee, tea, pineapples, banamas, ete. Similarly, va-
rious types of woodland were differentiated by using eertain shades of
green; for exarple, mangrove woods, various shrub asseeiations, garri-
gues, rmacchia, ete. The thus drawhn elassifieation, after seme adaptations
to local eonditions has subsequently preved te be useful even in detailed
survey and maps.

The Commission distributed a circular letter in English, French and
German containing information on its current work and their project
of the classification [314, 106, 26]. The letter was addressed to geogmrap-
hers, universities, academies of science, governmental institutions, scien-
tific institutes, scientific periodicals. Replies from 16 countries contained
reports on completed work in this field or information on planned work.
The Commission’s proposals, the classification of land use and collected
materials were included in the report subrnitted to the XVIIth Imterna-
tional Geographical Congress held in Washington in 1952 [253]. The
mermbership of the Commission was thep slightly changed; S. Van Val-
kenburg rernained its chairmam, H. Boesch (Switzerland), H. Gaussen
(Frame), P. Gourou (Belgium), P. James (US), L. D. Stamp (England)
were elected regular rermbers and N. Ahrmad (Pakistam), S. P. Chatterjee
(India), S. Faissol (Brazil), F. J. Ormeling (Helland), E. Otremba (GFR)
and J. W. Watson (Canada) — eefresponding members.

"o oo o
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The second report prepared for the subsequent XVIIIth Congress
in Rio de Jameiro included information on respective activities from
almost 60 countries [254].

In Rio de Jameiro L. D. Stamp was elected chairman and H. Boesch,
H. Gaussen, J. Kostrowicki and S. Van Valkenburg became the Commis-
sion's regular members [129]. The inclusion of the Polish representative
was a sign of appreciation for Polish attempts in this field, presented
during the Congress,

L. D. Stamp was also responsible for a series of publicatioms. The
World Land Use Survey was started by him in 1950 for the purpose of
sponsoring land use research and publishing results obtained. Prior to
1960, 1. e. the year when the XIXth International Geographicall Congress
was held in Stoekholr, three monographs had appeared, namely on land
yse in Heng Kong in 1968, in Cyprus — 1959 and in Tobage — 1960,
as well as the first velume of the series (entitled Oeceasional Papeis) on
land use in Transvaal {306, 48, 224, 68].

The Congress in Stockholm granted the Commissiom the status of
a standing commission; L. D. Stamp remained chairman, and its regular
merabets included: H. Boesch, Robert Ho (Malaya), J. Kostrowicki and
S. Van Valkenburg. At that period this type of research was undertaken
of expanded in many countries, and therefore the activity of the Com-
mission was mainly directed toward giving help or advice, and safeguar-
ding methodieal uniformity and comparability of executed maps, which
howevet, as will be seen in the subsequent part of the work, was not
always attainable. The publishing series lacked also thematic uniformity
and certain volumes of Occasional Papets dealt with subjects unrelated
with land use,

Land use research, although not always carried out as a survey,
followed by the preparation of a map, was quite well developed with
the only exception of South America where progress in this field was
very slow.

At the same time The Directorate of Overseas Surweys, organized by
the British Government, undertwok research based upon aerial photo-
graphs, mainly in African countties, and produced i. a. maps of Sierra
Leone on the 1:40 000 scale and Gambia on the 1:25000 scale.

The subsequent meeting of the Comrmission was held in Honolulu
between 28 August and 2 September 1961, during the Xth Pacific Scien-
ce Congress [168, 284]. Ten reports concerned with land use surveys
were read at the Congress and Poland’s representative J. Kostrowicki
described objectives, methods and progress obtained in land use research
in Poland and East Central Europe, gave information regarding the Inter-
national Conferenee in Warsaw en fmethods and problems en land use



14

research (30 May — 8 Jume 1960), which had been participated by geo-
graphers from seven socialist countries, and on research, carried jointly
in Bulgaria, during which the Polish methods were applied [190].

At the XXth Intermatiomal 1IGU Congress in Londoa (10 July —
7 August 1964) a new member was elected, namely M. Glazovskaya from
the Soviet Union. J. Kostrowicki made a report on the Ilnd conference
of land use in East Europe, which had been held in Budapest from 6 to
10 May 1964 where a regional sub-commmission for East Central Europe
had been formed [170, 173]. Its activity will be discussed later on.

In the period between the Congresses In Stockholm and London work
was rapidly developing [282, 284, 285, 286]. In 1960, for example, the
second land use survey of Britain was started under chairmanship of
A. Coleman. Moreover, 16 (out of the total of 26) sheets of land use in
Italy, were published; progress was also obtained in the preparaiion of
the Canadian and Japamese surveys. Mapping of land use in the Sudan
and India was eompleted, and the last map was included ln the Indian
Natienal Atlas.

The sudden death during the IGU Latino-Americam Regional Confe-
rence in 1966 of L. D. Stamp, the pioneer of land use research on the
world scale and its unyielding propagator, affected the activity of the
Commission. H. Boesch was elected to chairmanship.

At the XXIst Intermatiomal Geographical Congress in New Delhi
a full set of 26 sheets of the Italian 1:200 000 map was presented. Other
projects were also continued, whereas about 100 sheets of the British
1:2% 000 map and over 300 sheets of the Japanese 1:30 @00 map wene
published.

The membership of the Commission changed again to inelude the
following members: E. Csati (Hungary), P. Flatres (France), R. €. Hod-
ges (Canada), J. Kostrowicki (Poland), A. Watanabe (Japam), and H. Boesch
continuing as chairman [130].

The conference and the exhibition of land use maps in Budapest
(28 October — 5 November 1968) were a survey of achievements and
methodical as well technical possibilities in the field of thematic e¢arte-
graphy [132]. Abundant cartographic material induced the participants
%> make a very valuable proposal to compile the bibliography of land
use maps and to orgamize their archives. The task was entrusted to
S. Rado who started a suii gemeriss central repository of land use maps
at the Cartographic Section of the Agricultural Museum in Budapest
[238].

The third Conference on Lamd Use in East Central Europe teek
place in Maribor (Yugoslavia) from 7 to 11 October 1968. The Regienal
Subcommiission for East Central Europe changed then its name to The
Subcommission on Land Use and Agricultural Typology [175, 176).
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In the period from 1962 to 1971 ten volumes of Occasional Papers
were published [208, 287, 319, 35, 276, 309, 303, 146, 220, 75]. Mareover,
two new monographs were added to the former three: one — on the
Sudamn, and another on four islands, namely Madeira, Zanzibar and the
two Azores islands — Santa Maria and Faial [199, 99]. All of them
were edited by Mrs Audrey Clark, a long time collaborator and secretary
to the late Professor L. D. Stamp.

In April 1970 modern methods of and possibilities for making land
use surveys in developing countries were discussed on a special sympo-
sium organized in London by the IGU Commission on World Land Use
Survey and SHELL International Petroleurm Company Ltd. [29]. The
symposium was a sign of a new era in the history of land use surveys
because since then techmological achievements have been widely applied
in field werk (aerial and satellite photograpis) and in editorial work
(use of computers and autormatic methods in cartography). The material
from the proceedings was published in volume No 9 of Occasional Peax
pers [220]. However, this was only the beginning of a new road. Pro-
blems of mathemaitization and automation deminated alse the proceedings
of the XXIInd Intermational Cengress, held in Canada in 1972 [183].

In 1972 the membership of the Commission was changed again. Two
new members: Ch. T. N. Paludan (US) and M. Takasaki (Japam) were
elected and together with H. Boesch as president and former mem-
bers: E. Csati, P. Flatres and R. C. Hodges continued work [131].
R. C. Hodges has been replaced by P. B. Clibbon alse Canada in 1974.

Early in 1974 the General Instruction for the Compilation of Land
Use Map of Europe (EULUSMAP) on the scale 1:2 500000 was issued.
E. Csati, from the Geocartographic Research Department of the Hun-
garian Institute of Geodesy and Cartegraphy was appeinted the coordi-
nator of the projeet of the map. The base manuscripts shall te be sup-
plied by various European countries. The Commaission en World Land
Use Survey adapted it officially as ene ef its main projeets [31, 18§]).



II. A REVIEW OF LAND USE SURVEYS AND MAPS

Rich tradition, sccpe and significance of British efforts in this field
make it appropriate to start the survey and analysis of the most impor-
tant works with British achievements. The first British survey prepared
by L. D. Stamp has generally been recognized as classical. The influence
it exerted upon similar studies in many countties has made it possible
to analyse all these undertakimgs jointly, directly after the analysis of
British land use surveys and maps. Stamp’s influence hag been direct
and also to a large extent indirect, as the Commission has bated its
activity largely upon this sehelar’s own experiemee. Amefiean, Italian,
Japamnese surveys, as well as some other of lesser importamee and range,
departing froem the elassieal ferm, will be diseussed subseguently. The
Polish efforts in land use surveying and mapping will be deseribed sepa-
rately in greater detail. For a better explamation of methodologieal in-
vestigations, whieh have put Poland en a leadihg pesitien among the
goeialist eountries earrying out sueh researeh weork, the planned frame-
werk of this ehapter will eften be overstepped.

SELECTED BRITISH SURVEYS UP TO 1930

In the field of land use study Britain has played a leading rele for
quite a long time. L. D. Stamp in his historical outline of land use
mapping in Britain went as far down as the Roman period and even the
prehistorical era [281]. He mentioned the Domesday Survey, made during
the reign of Williamm the Conqueror in 1086, which had been analysed
in great detail by H. C. Darby and many other efforts, which exceed the
scope of the present study [80].

In the British Museum there is a unique set containing the six sheets
of a land use map of London and its neighbouriwod, prepared by Tho-
mas Milne and published in 1800 [36, 219]. This is a map on the scale
1:31 680, showing in various colours the 12 land use categories; fior
exarnple: arable land (brown), meadows and pastures (light greem), wood-
land (dark greem), market gardening (light blue), orchards (blue), ete.
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This map, even if it oversteps the analysed period and covers a small
area, should be mentioned because it was a kind of prototype of later
land use maps. At the end of the 19th century some studies on human
environment and man’s influence upon its transformation were published
{207]. H. R. Mill suggested therefore to make a complete survey of
Britain based upon the Ordnamce Survey maps [217]. The survey was
planned to include i. a. the various categories of land uses, their distri-
bution and area. Following the example of south-west Sussex the author
showed how such a work should be made [218]. Besides several regio-
nal surveys of small areas, however, this kind of studies was rather little
developed.

In the first quarter of the current century other studies were wnder-
taken, the form of which tallied to a greater extent with the classical
land use survey. Teachers and specially trained students registered the
results of their field work on topographical maps. These maps were sup-
plemented with sketches, notes, photographs and specimens of plants or
rocks. The results were published in the Geegraphical Teaecher and
subsequently deseribed and evaluated by W. S. Baker in 1926 [8].

The preliminary stage of experimentatiiom and determination of a met-
hod of land use mapping was completed with the land use survey and
map of Northamptenshite, which was the first stepping stone t6 the new
period of rapid development in this field of research, not only In Bri-
tain but also all over the world. This project was undertaken by, E. E.
Field, who recruited help of pupils from primary and secondary schools,
run in the eounty [95]. He was greatly assisted by the Northampton Edu-
cation Commitiee, headed by J. L. Helland. Moereover, this imstitution
faeilitated the publieation ef the map printed By the Ordnamce Survey
in Seuthampion. The seale used was 1:10 560 and various categories
of land use and numerous territorial objeets were shown. The areas of
eaeh village (tetalling 308) were mapped very preecisely, and field after
field was presented. The material cellected was worked eut and germera-
lized and subseguently published in three sheets en the seale 1:63 360.
The fellewing eategeries ef land use were 1. a. differentiated: arable
land (brewm), grassland (light greem), weedland (dark greem), waste land.

Subsequently L. D. Stamp prepared a pilot project of land use in
Britain on the basis of the above survey. The degree of Stamp’s imterest
in Field’s work and method can best be illustrated by his following re-
marks: “It is not too much to say that the pioneer example of Nartamp-
tonshire has made pessible the organization of the Land Utilisation
Survey of Britain.” [280]. Twe organizers of the Northamptonshire
survey, E, E, Field and J. L. Holland, were invited te the Advisory Com-
mittee of the Land Utilisation Survey of Britain.

2 — W. Jankowslii, Land.
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C. Board differentiated three periods in the development of land use
studies in Britain [24]. The first, covering the years from 1887 to 1908,
was characteriized by search for new methods and the publication of
works by MacKinder, Mill and some othefs [207, 217, 218]. The second,
which C. Board called “experimental” extended from 1908 to 1928.
Some field research was then started, which was quite similar te pre-
sent-day land use surveys. The survey of Northamptomshite marked the
tramsition te the next stage, called a major effort lasting from 1928 to
1948. In 1928 the Geographical Association elected L. D. Stamp to
chairmanship of the Regional Sufvey Cemmitiee. This was the begin-
ning of striking development iA this braneh of geegraphical researeh.

THE FIRST LAND UTILISATION SURVEY OF BRITAIN
DIRECTED BY L. D. STAMP

The initial stage of the preparatiom of the British land use survey
fell on a very difficult period of the Great World Depression, which in
Britain reached its peak exactly in 1930—1932. L. D. Stamp started work
having at his disposal only 500 pounds donated by the Rockefeller Foun-
dation, whereas the cost of a complete map on the seale 1: 10 560 was
1 300 pounds [P2B1].

The recommendations concerned with field work foresaw that each
surveyor should possess two copies of basic maps — one for field work —
and the other for his first draft to be submitted for further elaberatien.
These were the Ordnance Survey topographical maps, made on the seale
1:10 360. Land use categories were 16 be marked on field with lkttier
symbols and subsequently theif area was painted by rmeans of crayons
or water colours. The rhain six categories were then differentiated:

Symibols Colours
Forest and woodland — F — dark green
Meadowland and permanent grass — M — light green
Arable land — A — lrown
Heath and moerland —H — yellow
Gardens — G — deep purple
Land agriculturally unproductive:
buildings, yards, mines, cemeteries — W — red

The seventh group comprised pounds, lakes, reservoirs, ditches, dykes,
streams and anything containing water — P — rmarked blue.

Woodland was divided into four groups: high forest (Fa), coppice (Fb),
scrub (Fc), forest cut down and not replanted (Fd). Moreover, the follo-
wing categories were also introduced: coniferous (Fa%), deciduous (Fad),
mixed (Fa™).
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Special attention was paid to exclude from grassland grass areas
forming part of the field-grass rotation system (leys) and classified as
arable land. Market gardening was included in the category of arable
land. The fifth group — gardens — comprised only home gardems, allot-
ments, orchards and nursery-gardens. Parks, golf courses or sport
grounds were to be classified as woodland, grassland or gardens accar-
ding to their coverage. The first two sheets of the map on the scale
1:63 360 were ready on the New Year’s Day (1933) and exhibited du~
ring the meeting of the Geographical Association; they contained the
sheets: 114 — Windsor and South-West London and 142 — Isle of Wight.
They awoke wide interest and won appreciation of the authotifies. The
United States showed their interest in the British Survey by imviting
L. D. Stamp to participate in the works on the Tennessee Valley Autho-
rity project, described in the later part of the study. Usefulness of land
use maps for physical plannihg was then established and thus opinions
expiessed by E. C. Willats in 1930 eonfirmed [322].

By the end of 1933 the next six sheets were completed and in 1934
additional four. From 1935 till 1947 the yearly publication of some
dozen maps became a regular procedure,

The war years were again a difficult period in the history of the
survey. The blockade of*the British Isles by German submarimes stimu-
lated, however, the efforts to continue the survey. At a time when every
strip of land had to be rationally utilized, a land use map was of
greatest significance for getting a thorough knowledge of land reserves.
Therefore, irrespective of many difficulties arising from the state of
war, work was not interruppted. In 1941, ten sheets, already printed, were
destroyed during a German raid.

Year 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947
Number of

published 8 4 18 16 17 14 12 11 - 12 8 8 12 18 8
sheets

The printing of the last eight sheets, out of the total of 166, was com-
pleted in 1947; the maps covered all England and Wales, as well as
some parts of southerm and northerm Scotland. Fourteen sheets ccmoer-
ned with the remaining part of southern Scotland and some fragments
of the eastern coast were left in their original plot {281]. The full cowera-
ge was planned to include 235 sheets, of which 146 for England and
Wales, and 89 for Scotland. Excluded from the survey were mainly the
Scottish Highlands unsuitable for agricultural se.

In 1941, a decision was taken to prepare a series of maps for the
sake of national planning. The selected scale was 1:625 000. The first
map presented land use categories and was printed in twp sheets in
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1943. The land utilization was shown as the generalization of maps
made on the 1:63 360 scale. It was printed in eight colours by the
Ordnance Survey. Arable land was marked in brown, meadowland and
permanent grassland in light green, heath- and moorland in yellow,
forest and woodland in dark greem, orchards and nutseries in purple,
built up area in red. Moreover, blue and black, i. e. the colours of the
base Ordnance Survey map, remained unchanged.

In addition fifteen sheets on the scale 1:253 440 showing certain
parts of England and Wales were printed during the war time. They
covered the following three blocks of land: the Lake District with the
adjacent northern part of the Pennines; northern and central Wales:
and a large part of Cornwalll. Their publication was undertaken in order
to obtain quickly the cartographie picture of these areas on a relatively
large scale. The maps, however, in the same way ag many othets, were
destroyed during a raid in May 1941. They were subsequently reprodu-
ced from the salvaged negatives.

Together with this quite extensive cartographic production 92 reports
were also made, in which the charactetistics of land use in every county
of England, Wales and Scotland were given and the surveying process,
geological structute, relief, solls and climatic conditions were described;
the reports Iincluded at the same time the statistical data, maps and dia-
grams. The reports were ecompiled by many authors and published con-
secutively in the period from 1936 to 1946. In the end they were collec-
ted in nine volumes undef the title The Landi of Briedin, each volume
referring te a particular part of the country, e, g. Wales, East Anglia,
ete. A study prepared by L. D. Stamp en the use and misuse of land
In Britain, which subsequemily, was reprinted two times (third edition
In 1962), eulminated this already elassieal survey [281].

THE SECOND LAND USE SURVEY OF BRITAIN UNDER A. COLEMAN

Numerous reasons accounted for the decision to begin a new survey.
Much material collected during Stamp’s survey was destroyed during
the hostilities; many Important changes occurred in British agriculture
in the meantime. To reprint the maps made during the previous survey,
an already historical docurment after se many yeais, was of ne avall.
Prestige motives played alsp a certain role. By 1960 up-to-date land
use maps had already been eompleted or started i numefous countries,
in Britain, many, often vast, areas had alse beeh mapped by certain
schools or eolleges. This researeh was hewever uneoerdinated, of very
unequal value, and its results were net published. A great merit of
A. Coleman is that she fhade use of leeal initiativeg and coordimated
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their effects in such a way as to lay foundations for a new survey on
a national scale.

Coleman started the organization of the Second Land Use Survey
of Britain on the 1:25000 scale in 1960. This had been preceded (1959)
by mapping the Isle of Thanet, lying in the eastern part of Kent, which
occupies an area of 500 sq.m. This project was undertaken by members
of the local branch of the Geographical Association. The method used
in the new survey of England and Wales was based upon experiences
gained during mapping the isle and upon the first survey. The instruc-
tion for field surveyors was published in the beginning of 1960 [73].
To eliminate excessive travelling or the organization of speclal expe-
ditions it was decided that each surveyor would be responsible for the
coverage of the area in the vicinity of his place of residence or work.
The greatest advantage of such a solution was that the surveyor would
wea'k in an area, well known to him. Owing to energetic and well-
-orgamized recruting among the members of the Royal Geographical
Society, the Geographical Association, the Institute of British Geogra-
phers as well as in schools, local geographical seeieties, wniversities,
branches of the National Farmers’ Union, ete. surveyors were found
for 85 per cent of the area foreseen for mapping. The survey of the
remaiming area was undertaken by a number of geographers whoe saeri-
ficed their holidays to carry out the projeet [69].

Similarly as in the first survey the Ordnamce Survey topographic
map on the scale 1: 10560, commonly referred to as the six-inch map,
was used as a base map. These maps, for which all data had been
collected during the field survey, were to be used as the basis for
a fair draft of the sheet to be published on the seale 1:25000. Out of
the planned total of 849 sheets about a hundred fer varieus parts
of the eountry were printed by the end ef 1969.

For printing the land use maps the topographic maps were used.
The Ordnance Survey supplied transparemncies and all notations made
by the surveyors were introduced by both sides. The utilization of
a four-coloured (black, grey, orange, blue) topographie base maps cause
a certain departure from the colouring adopted by the Comrnission on
World Land Use Survey. Colours used for settlement were grey and
blaek, as in the topegraphical base, whereas unvegetated land was left
white instead of grey.

In general, thirteen categories of main land uses were differentiated
on the map, namely: settlement, industry, transport, derelict land, open
spaces, grass land, arable land, market gardemimg, orchards, woodland,
heath and rough land, water and marsh, as well as unvegetated land.

L. Settlement (grey and black) areas included residential and com-
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mercial ones. Public buildings were marked in black, drawm vertically
on to a horizontal surface, or by using symbols with the following
description of the building, e.g. school, hospital, infirmary.

2. Industry (red) was subdivided into four categories:

a) manufacturing imdustry,

b) extractive industry (mines, gravel pits, quarries),
¢) active and abandoned tips and other derelict land,
d) public utilities (gas, electricity, water werks, etc.).

For the first of these subdivisions the index number of the main 14
manufacturing categories listed in the 1981 census was used and the
respective numbers from 3 to 16 were printed on the map:

3. Transport (orange) included railways, airports, ports, bus termini
and car parks, as well as main roads.

4. Derelict land (black stipple).

5. Open spaces (lime greem) included parks, recreational grounds,
golf courses, cemeteries.

6. Grassland (light greem) included all forms of agricultural grass,
while the field mapping symbol L was added to indicate youmg leys
where identifiable. This differentiation did not appear on the printed
map.

7. Arable land was classed in six subdivisions: ley legumes (light
brown and green hachure lines), cereals (light browm), and the remaining
four groups: root crops, green fodder, industrial crops and fallow were
marked by various types of light brown hachure lines.

8. Market gardening (purple) — ordinary market gardeming was
printed in a flat wash of purple, the remaining five groups (Wurseries
with glass houses, allotment gardens, flowets, soft fruit and hops) were
crosshatched in purple.

9. Orchards. The instruction contained only, symbols to mark or-
chardis, grassed or mown for hay, as well as sown with crops, namely the
purple diagonal stripes interlaced with stripes denoting co-appearing
cultivation, e. g. green of brown.

10. Woodland (dark greem). Subdivisions were shown by means of
conventional signals overprinted in black and ineluded: deeiduous:, coni-
ferous, mixed, coppice, coppice with standards and serub weedland.

11. Heathland, moorland and rough land (yellow).

12. Water and matsh (blue),

13. Unvegetated land (white), sueh as roeky eliffs, sea beaches, éte.

However, not all the sheets were made aecoerding te the abeve listed
instructions. Certain changes were introduced during printimg, which
is a debatable procedute, espeeially during the publication of a series of
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that type. Moreover, the changes do not seem necessary, and certain
amount of doubt was felt in this respect [140].

The basic principle of marking each category of use by one colour
and its subdivision with some tones of the main colour was retained.
Initially, ten colour plates were used, whereas the two additional colours
resulted from certain combinations, i. e. for open spaces light green
overprinted on yellow, and for woodland — blue overprinted on yellow.
The thirteenth colour was white. This colouring did not satisfy the
authors and in three cases certain changes were introdweed ([70, 71].
Orange, selected for transport areas, was found too intensive and stri-
kingly differing from the resmaiiming, more pastel shades, especially when
it covered large portions of the map. Therefore railway statioms, airport
and ports were marked by a chequer-boatd pattern of orange and white
to make the eolour less intemse. The proeedure eould have been aceep-
ted, if simultaneously the very bright red shade, whieh was used to
denote industrial area and which eame eut even mere striking thah the
orange, had been made lighter.

Similarly green, adopted to mark woodlamd, was found too intensive
and dark. Seme attempts were made to use a lighter shade of blue; the
effect was — in the author’s opinion — correct, but the same blue used
for waters looked too pale. Consequently, dark green was adopted in
addition and thus the number of colours increased to eleven.

The next change affected the orchardis. Because of difficulties in
obtaining an ideal matching of colours many other variants were tried,
but failed to win the approval of the authors. Finally, three various
patterns of purple stripes were imtroduced.

Many doubts have also arisemn as to the introductiom of a dynamic
presentation of the above mentioned category. Certain areas, marked
with grey stipples, not included in the explanmatiion of colour conventions,
appear on the maps. These symbols, leftovers of the topographiczl map
which was chosen as the base sheet, mark former orchards Together
with the coloured distribution of uses, they provide information on chan-
ges (liguidation or new placing) or on lack of changes in the distri-
bution of orchardls. Even the assumption that the map was made entirely
to be used by the British, does not permit the authots to leave out an
explanatiion. Changes, marked in sueh a way, are fragmentary and casual,
as the authors themselves admitted [70]. However, even if the procedure
of not explaining the symbols used in the topographical map was con-
ciously aecepted, it was rather inconsequently applied. For exarple, the
category “water and marsh” was ineluded in the explamatiom, whereas
areas affeeted by sea tides were net differentiated, though they occupy
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vast spaces, especially at the river mouths. The same is .true of the
marking of rocks in the mountaimous areas, and certain other symbels.

The orange colour used for contour lines on the topographical maps
and for tramsport areas and roads on the land use maps is a subsequent
inconsequence in the colour system, as railway lines are marked in
black.

The complete list comprises 64 symibols. In comparison with the
first survey their number was increased. However, the scale of the
new map is almost three times greater than in the old map. In such
a situation the capacity and readability of the map was not utilized in
full to present the new content. Moreover, the number of the details
and proportions between the differentiated groups, seems to be increased
in an irregular way. Market gardens are, for example, subdivided into
seven categories, whereas arable land only into six. Grass lands were
treated as one category, without any subdivision, although they occupy
almost half of Britain’s agricultural land and are highly differentiated.
The eclassification of leys as permanent grassland seems imcorrect,
espeeially as in the former Stamp’s survey they were included in the
group of arable land. Thus, eomparability between those two rmain uses
represented in the first and seecend surveys was also completely lost.

A very valuable feature of the maps made during both surveys is
the presentation of the relief by using relief contours drawm at every
25 m. This is a perfect additional information to the agricultural camtent
and makes it possible to understand more fully and appreciate many
problems connected with the distribution of the separate uses.

The material collected by the Second Land Use Survey of Britain
was also used for the preparation of the Willdseppe Atlbss of Haglend
and Walbss, to be issued in two parts. The atlas will comprise 161
sheets on the 1:100 000 scale as well as 50 pages of explanations and
notes concerned with the interpretation of presented scenery. Part I
was to appear in 1971 and Part II in 1972 [72].

HONG KONG

The first monograph in the series published in 1958 by the World
Land Use Survey dealt with Hong Kong. The small territory (1,026
sq. km) of the colony and a considerable density of population (over
3,000 inhabitants per sq. km) require a highly rational utilization of
its land resources. The preparation of the land use map was therefore
of primary significance for planning purposes.

The author of the map, T. R. Tregear, began to collect material in
1952. A full set of air photographs was made and cadastral surveys
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were checked and brought up to date by field research. All these data
served as a basis for the preparation of a coloured map, published in
1955 on the scale 1:80 000 and supplemented by a shert eommentary
[304). Subsequently, on L. D. Stamp’s suggestion, the author expanded
his commentary and prepared an extemsive study on problems coneer-
ned with land use in Heng Kong. Having obtained support of the
director of the Colonial Department of Agriculture, Fisheries and Fe-
restry, Treager collected rich material, which he published — after
a thorough analysis — in 1938 [305).

The title Homy Komp and the New Teriidocies does not indicate
that this is actually a land use map. This was caused by the utilization
of the thus entitled base map. The separate categories of land use
were printed in colour over the map and the explanations of the colours
were added at its foot part, below the frame. The map is not very
satisfactory from the esthetic point of view. The uses are not separated
one from another by a line and their ranges are shown by coloured
patches only; moreovet, the colours are rather mucky and very inmten-
sive. The following eight shades were used to represent the main
categories, i.e. following the order used in the explanatory notes:
woodland (greem), scrub (orange), rough grassland and scrub under 12
inches (yellow), badlands heavily eroded (dark red), arable (blue),
swamp (orange and blue grid), houses with gardens (purple), build-up
area agrieulturally unproductive (scarlet). Moreover, there are almost
20 symbols used on the base map, such as the road and Frailway net-
works, hydrography, ete. A rather striking example is the presentation
of arable land in blue; however, when we recolleet that these are in
80 pereent riee fields eovered by water, sueh a deeision seems to be
moere legieal and even well-greunded.

CYPRUS

The second monograph was devoted to land use problems in Cyprus.
It was prepared by one author while the enclosed map was made by
another.

In the initial stage mapping was made in various scales on base
cartographic maps of unequal value. The scales of the maps were.
1:63 360, 1:50 000, 1:31 680 and of the cadastral plans 1:5000 and
1:2500. Research was carried out irregularly on small areas [SC].

Work was intensified in 1952—1953. The collected matetial was
plotted on a 1:50 000 map and the Comrmission’s classification was
applied. Air photographs takemn in 1949 by RAF on the approximate
scale 1:10 000 were used to verify the findings.
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The following eight main categories of uses were differentiated:

Settlements and associated non-agricultural lands,
Harticulture,

Tree and other peremmial crops,

. Crop land:

a. Irrigated crop land,

b. Unirrigated crop land,

Unimproved grazing land,

6. Woaodland:

a. Dense woodland,

b. Open woodland,

c. Scrub,
7. Swamps and marshes,
8. Unproductive land.

Numbers used in the Commission’s classification were retained in the
explanatory notes with the only exception of improvements in perma-
nent pastutres, which do not appear on the island [49]. Moreover, arable
land was subdivided inte irrigated and unirrigated (4a and 4b), wood-
land into dense, open and scrub (6a, 6b, 6¢) and intercultivated cate-
gories of uses were shown by overimposing the symbols representing
respective crops.

The map was prepared by a team of workers from the Department
of Geography of the London School of Economics, under R. R. Raw-
son and K. R. Sealy. The map was reduced to a smaller scale and
after generalization printed in 1956 on the scale L:250 000 [248]. Alt-
hough only two colours were used, the map is clear and legible. This
was obtained by a consequent use of brown for arable land only,
a solid for irrigated land and a grid for unirrigated. The remaining
uses, with the exception of settlement, were signified by black hachure.
All inscriptions, the outline draught and the frame were also made in
black.

In principle it is a map showing the distribution of land uses only,
deprived of any additional topographic information, like roads, com-
tour lines or even altitude points, with the only exception of roads.
The quality of drawing is not high, as it lacks precision and esthetic
values. Both the map of Cyprus, as well as that of Hong Kong described
above, depart from the colouring principles adopted by the Cammis-
sion, although they were published in its series. Financial reasons and
the need for economy are responsible for the deficiencies in the map
of Cyprus, whereas colouristic changes in the second are imcormpre-

hensible.

N
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LAND USE STUDIES IN INDIA

A great interest in Jand use research, which can be observed in
Asiatic countmies, is closely connected with the efforts to raise pro-
ductivity of their backward agricultures and to alleviate suffering
caused by the famine harassing the population of numetous overcrow-
ded areas of that continent and, paradoxically enough, predominantly
agricultural regions. Therefore, as early as 1956 i.e. in the second
report of the Commission’s aetivity, Van Valkenburg could inelude
a list of 17 Asiatic countries whieh had already developed land use
studies and mappinhg [314].

However, not all projects have been continued completed, as, for
example, that undertaken in India. Although the problera of land use
has beeh analysed extemsively and the number of publication is asto-
nishingly high, ne national land use survey, ner a large-scale map have
been made there, irrespective of eentinuous efforts of Indian geograp-
hefs. IR rmest publications they have emphasized the signifieanee and
merits of a land use map for improvihg the standard of Indiam agri-
eulture.

Land use studies were initiated in the late 1940 by the Departments
of Geography in the universities of Aligarh and Calcutta. Their grea-
test popularizers and promotors are S. P. Chatterjee and M. Shafi.
Shafi has often pointed out that agricultural productiom, so important in
the country where a great portion of its population is near starwaifiom, can
be intensified i.a. with help of geographeis and in particular through
the preparation of the land use map enabling the discovery of all
irrationalities in the utilization of the production potential of the In-
dian soil [269, 271). Similarly H. S. Singh emphasized the need for the
land use survey of India, as it may centribute to the adoption of the
proper course towards a rapid expamsiop of Indian agrieulture [279].
M. Shafi worked eut principles ahd rmethods of the survey and drafted
the elassification of categories. He also reviewed and evaluated methods
applied in eother eountries [268, 273]. His propesals been utilized
during field werk, erganized for the geegraphical students ef the Uni-
versity in Aligarh, durihg which they are taught the techhiques of
mapping and research work on land utilization {183, 194, 2585, 270].

Both centres carried out numerous field studies on small areas in
certain districts, their parts or separate villages. M. Shafi, for example,
prepared a study of 12 villages in the East Uttar Pradesh, illustrated
with land use maps for two seasoms, rabi and kharif, i.e. winter and
summer [272]. B. N. Ganguli’s study refers also to the same province
[102]. K. Z. Armani studied land use in the district of Aligarh. S. P.
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Chatterjee’s scientific output in this field can be best exemplified by
his two studies, one on Bengal, dating from the initial stage of research
work and another, more recent, on Rajasthan [3, 45, 46]. B. K. Roy's
contributions, describing many villages, are also worth mentioning [259.
260, 261).

The applicability of the Commission’s classification for India has
been analysed by some foreign geographers;, to mentiom only R. El-
lefsen (US), who in 1959 mapped the Delhi state on the basis of
a 1:21 120 topographic map [87].

PAKISTANI STUDIES

Similarly as in India the classification worked out by the Cammis-
sion was utilized in the preparatiomn of land use maps of selected areas
in East Pakistan (now Bangla Desh), which were based upon field
studies. Some of them were included in the monographs of the map-
ped areas [1, 156].

In West Pakistam the classification was enlarged and adapted to
the needs of a survey on the 1:250 000 scale. The map not being
available in Poland, only the -classification, which was published in
the second report of the Commission [254], can be discussed in the
present study.

1. Settlement,
3. Plantations,
4. Cropland:

a. Perenmial irrigation,

b. Seasonal irrigation,

¢. Sailaba cultivation,

d. Barani cultivation,

6. Unimproved land used for grazing:

a. Range land,

b. Scrub Jand,

7. Woodland:

a. Reserved forest,

b. Unreserved woodland,

c. Swamp forest,

8. Marsh,
9. Unused land:

a. Desert land,

b. Rocky mountainous land,

¢. Other unused land.

Permanent improved pasture was not included, as this category of
land use does not occur in Pakistan.



29

IRAQ

A provisional land use map of Iraq was prepared by D. H. Davies
on the basis of a great number of base cartographic material of various
origin and value. The map was printed in Baghdad in 1954. Following
the Commission’s preliminary recommendations the 1:1 000 000 scale
was used, whereas the classification was adapted te local comditions.
The categories of improved pastures and woodland, with the exception
of scrub oak woodland, were omitted as not occurring in Iraq. Sepa-
rate presentation of gardens and perenmial crops was impossible be-
cause of the small scale. A combination of parallel stripes was used
to mark the co-appearamce of these categories. Moreover, the highland
unirmproved pastures of transhummamee iA Kurdistan and the wnimpro-
ved lowland pastures of noradiec and pastoral eeenefies were alse
recorded by meahs of other eeleurs than these seleeted fer the cate-
gories of used and unused unimproved grazing land (81, 254].

STUDIES IN THE SUDAN BY J. H. G. LEBON

The idea to survey the Sudan was born in 1955 during a meeting
of L. D. Stamp with J. H. G. Lebon on a symposium held in Kampala
[197]). Following Stamp’s suggestions Lebon investigated the chances
of the preparafiiom of a land use map; they were not very satisfactory.
The main obstacle was lack of a detailed map, which could be utllized
as a base for mapping of at least for the identification of the main
categories of land use. Another difficulty was the size of the coumtry,
exceeding 2,500 thousand sq. km with certain parts hardly attainable.
The resulting study, therefore, based on the compilation of the availab-
le cartographic material, i.e. The Sudbon, Vegptabiclon Map in
1:4 000 000, published i Khartoum in 1955 and a topographic mi®p
6n the seale 1:250 000, published between 1929 and 1955, which, of
epurse, was net wp-te-date.

The first pilot map on the scale 1:3000000, ie. the largest
scale enabling te present the countty on one sheet, was presented at
the Congress in Rio de Janeiro (1956). Later, the author got hold of
air photographs stored in the state Survey Department in Khartoum.
These weie, however, old photographs of the area lying north of the
8°N, which had been taken by the Ametican Air Force in 1B#2—1943.
It was enly in the late 1950s that the part lying south of the 8°N was
photegraphed. In 1957 the total number of the photographs was I11.3,000.
On thelir basis a sheet, El Fasher ND 35, was made on the scale
L:1 600 000; the reeormmendations and classification prepared by tine
Cemmission were utilized. The new phetograps were also used for the



30

rectification of the former map on the scale 1:3000000, which was
reprinted as a Rewisdd Prowssdonhl Lamtl Use Map of the Sadien on the
scale 1:4 000 000. In Lebon’s publications the scale of this second
map was given inconsistently, once as 1:3 000 000 and subseguently
as 1:4000000 [197, 199]. With the original unavailable in Poland
the correct scale cannot be established. The remaining sheets on the
scale 1:1 000 000 were made subsequently and thus the full cowerage
of the countty was obtained [198].

The main ten categories of land use, distinguished according to the
Commission’s classification, adapted to Sudamese conditioms, are as fol-
lows:

L Settlements and associated non-agricultural lands,

2. Haorticulture,

3. Tree and other perenmial cropland,

4a. Peremmial irrigated cropland,

4a—~6a. Intermittently cultivated flush-irrigated cropland, combined
with grazing,

4b—6a. Land rotation and grazing in Savanna,

6. Unimproved grazing (used and unused),

7. Woadlands,

8. Marshes,

9. Unproductive (desert).

The largely reduced map reproduced in the Monograph shows the
distribution of the main five uses out of the nine recommended by the
Commission. Some uses could not be reproduced on such a small-scale
map, e.g. settlement, horticulture, or do not appear in the Sudam. On
the other hand the Comrnission’s classification was expanded te imeclude
certain additional categories characteristic of that country: 4b crop-
land — land rotation (10 subcategories) and 6a unimproved grazing
land — used (6 subcategories).

LAND USE STUDIES IN SOUTH AFRICA

Problems of land use in South Africa were mainly dealt with by
M. Cole and C. Board. In 1949 M. Cole investigated the area of Trans-
vaal and published her findings in the first volume of the Occasiomal
Papers 1n 1956 [68]. With the exception of the analysis of the land use
in this area her study does net eontain any original methodical or carto-
graphic solutions. The monographie deseription is illustrated by 13 black
and white rmaps, showing the pattern of land use of eertain selected
small areas. A similar werk was rade by her for Cape Provimee [66].

C. Board produced a eoloured map of land use i 12 sheets, on the
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scale 1:125000 basing upon air photographs and topographic maps in
various scales. He applied — with insignificant changes — the Com-
mission’s classification and symibols, while discussing broadly its ap-
plicability in conditions of South Africa [19, 20, 22].

Lamd use classification modified for Border Regional Survey:

la. Built-up areas, mainly residential

Ib. Built-up areas, mainly industtial and comimercial

lc. Associated non-agricultuiall land, mainly recreational

1d. Associated non-agriculturall land, mmainly industrial orange,
and commmercial

red,

2. Horticulture, including nutseties \ deep purple,
3. Peremmial crops, including orchards and banana
magenta,

gardens

Arable land, with fallow, including pineapples and

lucerne, which are not truly perennial brown,
5. Improved permanent pastures, often irrigated light green,
6a. Veld (unimproved pasture) used for grazing buff,
6b. Veld, not used for grazing, i.e. from which domes-

tic animals are excluded yellow,
7a. Dense forest and plantations of exotic trees of all

ages dark green,
7b. Cut-over forest
8. Marshes, not used for grazing blue,
9. Unproductive land, sand-dumes and bare rock grey.

ATTEMPTS AT LAND USE MAPPING IN NIGERIA

Similarly as in many other developing countries no uniform carto-
graphic base material is available in Nigeria and therefore the prepa-
ration of a comprehensive survey is a very difficult or even wumattainable
task. R. M. Prothero informed that until recently the greatest scale
used in mapping Nigeria as a whole had been 1:500 000 range. All
maps produced on a large scale covered only some small areas. A simi-
lar situation existed in aif photography. Nigeria hadl at her disposal
only British photographs taken by the RAF en the seale 1:30000 and
American ones made by the USAAF en the secale 1:60000. Moreover,
only a certain part of Nigeria was thus phetographed.

In such conditions an atternpt was made to survey land use in
traverses along the roads in the region of the town of llesha [234]. In
this experiment carried out in 1951, in which air photographs were also
made use of, the following classification wasg applied:



Land under cultivation,

Land being cleared for cultivatiomn at the time of the survey,

Bush fallow,

Bush with secondary forest,

Cocoa,

Plantain.

In 1952 the same author investigated the region of the village of
Soba, lying in the northerm province of Zaria. On the basis of air photo-
graphs and field research a map was prepated on which cultivated land,
one-two year and three-five year fallows as well as shrubs were diffe-
rentiated [235]. New air photographs were utilized for mapping land
use in Ibadan division [228].

SO RN

CANADIAN EXPERIENCES IN USE MAPPING

First studies of land use were initially scattered and of unequal
value. This situation was caused not only by the size of the coumtry,
but also by the federal form of government. The division into 10 pro-
vinces and 2 autonomous, self-governed territoties made it difficult to
centrallize research efforts. The two tertitotiies, which occupy the morth-
ern and north-western area of Canada, situated in the sub-atetie region,
are scarcely populated. Agriculture on the area, where the annual mean
temperature does not exceed 10°, is of course not practised and there-
fore detailed mapping would be useless. In such conditions even the
largest scale on which topographic base maps are made is 1:250 000
whereas the southern agrieultuiall provinees of Canada are mapped on
1:50000 and 1:25000 scales. The central state colllection nitims
almest 3,5 millions of air photegraphs, made 6n the seales frem L: 15840
to 1:67200 [222, 223].

A state agency, the Agricultural Rehabilitation and Development
Act (ARDA), was organized in 1961 to direct and coordinate agricultural
research. Prior to the foundation of ARDA land use studies in Canada
had been carried out by various scientifie institutions, which used
different methods and exarined small areas in certain provinces only.
The task of unifieation was entrusted te the Geographical Branch of
the Federal Department ef Mines and Teehnical Surveys, which obtai-
ned eonsiderable results but enly at the stage of the publication 6f maps.
The deseribed studies were undertakem i.a. in eertain plaees 8A the
territory of British Celumbia [44, 93, 94, 222], Nova Seetia [76, 22i],
Newfeyndland [261], Prince Edward Island [248] and Ontarie [250, 252].

In Nova Scotia a group of geographets organized field research,
measured field after field and plotted their findings on air photographs
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on the scales 1:38880 and 1:31680 [221]. Other pilot projects of some
selected parts of Nova Scotia, measuring from 80 to 260 sq. km, were
based upon air photographs on the scale 1:15840. In the remaining
area mapping was done by a fast method, when observed features of
the land use were plotted from the road on the 1:63 360 or 1:50 000
maps [76].

The mapping of Terrace District in British Columbia was started
in order to investigate the soil capability for agricultural cultivation.
On the basis of air photographs certain areas were eliminated as barren,
whereas areas potentially adaptable for agricultural purposes and agri-
cultural land were investigated in detail. As a result a coloured map
was published on the scale 1:@3 360 [93]. Other investigations were
started in the Avalon Peninsula of Newfoundland. Mapping, which
began in 1950, was based on the recommendations of the Commission;
air photographs were utilized. The first draft was made on the scale
1:39 600, the mext version was reduced to the scale 1: 1000 ®00. The
map shows the distribution of the five main categories of land use.
Subsequently, another method was applied, which was a combination
of the physical classification of the area with the curremt form of Jand
utilization. Field maps were drawn from air photographs taken on three
different scales: 1:39600, 1:9600 and 1:2400; the first scale was
used for the extemsively used territories and the third for seftlements
and separate categories. Symbols and numbers were used te mark land
type on the base map. The fractional code rnethod, devised earlier in
the United States, wag alse applied. Main uses were indieated in the
numerator by means of letters and Aumbers, physieal data were given
in the denominatofr. A detailed deseription 6f both methed is included
in Chapter 3.

A map made by M. J. Troughton and F. W. Graves of the Univer-
sity of Western Ontario Lamtl Utillzatidon in Yarmootbth Towwkipip is also
worth mentioning. It is based upon data collected during field research
in 1966—1968. The separate categories of land use are presented by
means of various hachures, overimposed on the backgroumd of three
colours (out of five used in printing), showing the areas with cash crop,
fodder crop/livestock and mixed (cash/fodder/livestock) orientations.

The Canada Land Inventory, one of the bramches of ARDA, carried
out research, among others in the following fields: soil capability for
agriculture, land capability for forestry, land suitability for recreation,
land capability for wildlife, capability for sport fish, present land use
and agroclimatic classification. Almost one hundred governemental insti-
tutions, universities and colleges, private firms and various organiza-
tions cooperated in the realization of the programmme. Computers were

3 — W. Jankowski, Land..
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used to proceed masses of collected data and for the production of maps
on the scale 1:250 000, with the exception of the map of British Co-
lumbia, drawn to the scale 1:126 720 [203, 226].

The classification of land use categories was largely based upon
experiences gained during previous research, mentioned above, as well
studies carried out in the provinces: New Brunswick, Alberta, Saska-
tchewan and other. In certain cases the existing subdivisions were
left as they were, and therefore many sheets, in the form of original plot
or even after printing could have been utilized with insignificant chan-
ges. This procedure was, for example, adopted for the preparation of
the four sheets covering the region of Victoria in British Columbia. The
maps were made during field research (carried out in 1960 and 1961),
based upon air photographs, and published on the scale 1:50 000 [98].
The preliminary classification was tested in two experimental areas, in
eastern counties of Ontario and in the Gaspe region in Quebec, in July
1963; it was worked out anew in the winter of 1963/64 and the revised
project was presented for comment te all interested in the problem of
land use in the spring. At the end of 1964 the following final version
of the classification was proposed for distribution [203]:

1. Urban:

a. Built-up area,

b. Mines, quarries, sand and gravel pits,
¢. Outdoor recreation,

Horticulture,

Orchards and vineyards, .
Cropland,

Improved pasture and forage crops,
Unimproved pasture and range land.
Woodland:

a. Productive woodland,

b. Non-productive woodland,

Swamp, marsh or bog,

9. Unproductive land:

a. Sand flats, dunes and beaches,

b. Rock and other unvegetated surfaces.

The maps are drawn on the sheets of the topographic map on the scale
1:350000. Air photographs, forest management plans, maps prepared as
university diploma theses and many other sources of information are
utilized. One of the first projects was completed in Alberta by a team
under the direction of A. H. Laycock [120]. As the current data are not
available in Poland, the present state of the realization of the whole
project is not known.
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AUSTRALIAN STUDIES

Land use research in Australia was carried out rather spamtaneo-
usly by various federal or state agencies, by universifies, and even pri-
vate people, mainly in connection with the preparation of plans of eco-
nomic development of certain areas.

The Department of National Development of the Cammamwealth
Scientific and Industrial Research Organization in Canberra umndertook
a number of studies in the northern part 6f Australia. One of the grea-
test achievements was the survey of the Barkley Region, carried out
in 1947—1948, which covered an area of appr. 120 000 sq. railes; 38 Jand
systems and 11 land use groups were differentiated, the groups being
formed by the amalgamation of similar systems. Land use groups were
presented in colours en a 1:1 000 000 map [254].

The survey of land use in the Hunter Valley, carried out under the
direction of T. M. Burley and organized by the Hunter Valley Research
Foundatiom, is worth describing in greater detail. The survey covered
about 22 thousand sq. ki of agricultural as well as industrial and built
up areas, and was made in stages. Frora the first stage, during which
the surveyed area was preliminarily investigated, through the prepara-
tion and testing of the land use classification and the elaberation of
the first version of the map en the basis of air photographs, verified in
some doubtful cases when the photegraph did net provide a reliable
information, te the final stage when the ready, edited rmap was printed.

The adopted classification is very interestimg. It is adapted to the
limited legibility of air photographs and includes the seven principal
forms: forestland (F), grassland (G), sown land (S), urban areas (U),
barrenland (B), water areas (W), waterlogged areas (L). Letter symbols
used to present those forms indicate thelr origin: capital letters signi-
fying a natural form, and smnall letters — artificial forms, created by
man’s interferenece.

The cartographic output included three types of the maps: a detailed
map on the scale 1:63 360, a generalized map on the same scale, and
a general map, based upon the latter, The Lamil Cower of the Huduwter
Valllsy on the scale 1:253 440 [187, 39].

The problems of land use in the investigated area was also dealt
with in some monographs which appeared in the series published by
the Foundation [33—42].

OTHER STUDIES BASED UPON METHODS RECOMMENDED
BY THE COMMISSION

The series of the monographs published by the Commission includes
also the work of D. L. Niddrie, devoted i.a. to land use in Tobago [224].
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The enclosed one-colour map on the scale 1:63 360 shows the fellowing
categories: rain forest (virgin and secondary stands), mature seevrdary
and bush, littoral woodlands, swamps, beach, cocoa, coeenut, limes, ba-
nanas in pure stands, bananas growing in coconut groves, towns, villages
and settlements (including recreation grounds and airstsiip), land wnder
bush fallow system of cultivation in past five years (including land
under grass), bush fallow cultivated lands reverting to forest (“lastre”).

Besides those already described, some other studies made in Asia,
should also be listed. In 1949 the map of Ceylon, 1:253 440, was pub-
lished by the local Survey Department in four sheets [189]. Collouring
was used to denote coconut plantatioms, rice fields, tea plantations,
rubber plantations, other crops, woodland protected; moreover, sumbols
were used to mark agricultural stations, experimental statioms, citrus
trees, etc. Using Ceylon as a case study R. Wikkramatileke discussed
problems and difficulties with which a surveyor mapping land use in
a tropical zone is confronted [321].

The map, Malmga landl ufilliatitions map 1:760 320 appeared in 1953
[210]. Similarly as in the map of Ceylon colours were used to show
rubber trees, rice fields, coconuts, oil palms, pineapples, miscelkenneous
cultivation, mining land, forest reserve; symhbols gave topographical in-
formation. This map covers only the southern part of Malayan Penin-
sula. Equatorial forests were not specially marked, but left as white
spots; this procedure was, however, not explained in the accmmmpanying
notes.

The colour map of land use (1:50 000) of north-eastermn Thailand is
included in volume 8 of “Occasional Papers”.

A 1:500 000 map of Ghana was also made on the basis of the Corm-
mission’s classification, adapted to local needs.

The review of surveys and maps prepared under the influence of
L. D. Stamp or the recommendations of the Commission can be closed
with the mention of a detailed map ot Singapore, made on the scale
1:% 360 under the direction of Robert Ho.

THE UNITED STATES OF AMERICA

A great majority of American studies are net typieal land use maps.
They comprise certain original selitions, whieh — even if fne wider
application has been rade of them — seem o be interesting.

The first study of land use in the United States was made at the
end of the 19th century, under the leadership of J. W. Powell, director
of the Geological Survey. Itg objeet was i@ present areas requiring
irrigation, dry-farming areas and alsg areas suitable for pasturage or
afforestation [66, 161].
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In the current century geographical field research, including also
land use studies, was initiated by a group of Chicago geographers. They
suggested that the methods of mapping and classification should be
worked out and tested on small areas [151, 266]. C. O. Sauer’s proposal
foresaw a division into five main categories:

1. Barrens,

2. Woodlands (with the presentation of the type of forest growth and
of the condition of the forest, including its composition and age),

3. Permament pastures and meadows,

4. Cultivated lands,

5. Town sites.

On the basis of preliminary investigations certain categories were
grouped according to their type or crop. It was discovered then that
the most typical combination on the investigated area included: hay-
-oats-corn-pasture. All forms with a similar structure of uses were clas-
sified together and denoted by the same syrabol [266].

Field research developed greatly in the next period because of
growing requirements of the rational and efficient land use planning.
At that stage three surveys sponsored by the Government were com-
pleted: 1. Michigan Land Economic Survey, 2. Tennessee Valley Autho-
rity (TVA), 3. Rural Land Classification Program of Puerto Rico [4, 117,
161, 209].

During the Michigan Land Economic Survey, begun in 1922, exten-
sive material was collected which included information on land resowur-
ces, types of soil and the character of the natural environment, vegeta-
tion, ete. [9, 268].

The second survey, completed within the development of the pro-
gramme of the Tennessee Valley was undertakem in order to evaluate
the potential possibilities of the natural environment. Preliminary ex-
periments were made on some small areas and were followed by map-
ping based upon air photographs for the registration of field olhsenva-~
tions [118]. The fractional code method was used and areas hamogeneous
in their natutal conditions and utilization were plotted on the base map
by means of letter and number symbols. The notation was in the form
of a fraction, with the main forms of land use in the numerator and
information on the natural conditions in the denominater, e.g. slope,
drainage, erosion, stoniness of soll, rock exposure, soil texture and soil
fertility [4,96]. A detailed description of this method is included in
Chapter 3.

A similar classification was adopted when the adaptability of land
in Puerto Rico to agricultural purposes was investigated. Work was car-
ried out by Northwestern University with the cooperation of the Puerto
Rico Planning Board; it was directed by C. F. Jones. The island, divided
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into 18 units, was mapped in 1949—1951 on the basis of air photegraphs
on the scale 1:10000 and topographical maps. The total area mapped
then amounted to 8,881 sq. km [254]. The main object of these and
other similar, though on a lesser scale undertaken studies was the eva-
luation of the natural conditions and their adaptability to agriculftural
PUnposes.

In 1950 the US Department of Agricultuwie, Agricultutal Research
Serwice, published the land use map (reprinted in 1958) prepared by
F. J. Marschner on the scale 1:5 000 000, subsequently ineluded in the
National Atlas of the United States [213]. It eovered the whole comtinen-
tal part of the country, islands and Alasea were exeluded. The use of
eight colours presented clearly the distribution of the main twelve prFin-
cipal uses and the areas of big metiopelitan cities. Cropland was marked
with red dots, each 1 mm in diameter and representing 10000 aeres
(4,047 ha). Statistical data were taken frem the 1946 Census. Crepland
ineluded fallew and idle lands as well as erepland used fer pasture.
In the erder of the legend of the map the fellewing eategeries were
identified:

Cropland and pasture land (red dots overprinted on yellow),
Cropland, woodland and grazing land (red dots on light green),
Irrigated land,

Forest and woodland grazed,

Forest and woodland mostly ungrazed,

Subhurnid grassland and semiarid grazing land,

Open woodland (pinon, juniper, aspen groves, chapartal and brush),
Desert shrubland grazed,

Desert mostly wngrazed,

10. Alpine meadows and mountain peaks above timber line,

11. Swamp,

12. Marshland,

13. Metropolitan cities.

RN AWM

The use of dark blue to denote the irrigated areas seems debatable,
espeelally as ne informatien wag provided te explain their wutilization.

In the later period the Department of Agriculture completed a broad
survey, entitled the National Inventory of Soil and Water Camsarvation
Needs, which included alse information on land use. Areas, measuring
approximately 2 per cent of the whole county, were selected for a sam-
ple study. They were plotted first on the road maps on the scale
1:%3 360 and subsequently on air photographs on the scale 1:15 840.
These maps were used for the detailed land use maps executed during
field studies. In the final stage data were compiled and processed by
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means of a computer, and thus relations between land use and its
natural, economic and other conditions were determined [5].

As the most recent cartographic material and respective studies
published in the US are not available in Poland, the current state of
land use research cannot be described. It seems, however, that this type
of research is not carried out on any larger scale at the present time.

ITALY

Italy is one of the first countries which responded to the imitiative
of the Commission to start land use surveyimg. However, the Cortumis-
sion’s recommendatiions have not been followed. In 1950 the concept of
the Italian map was prepared by a Commitee, under Carmelo Colamo-
nico. Its members were recruited from the Consiglio Nazionale delle
Ricerche and the Centre Studi di Geografia Eeonoriea in Naples. As it
was decided to utilize cadastral plans as the starting peint, the Direction
of the Cadaster took upon itself the task of preparing the plans for the
purposes of mapping 6n the seale 1:200000. The map wasg divided into
26 sheets eovering the whele ef Italy tegether with Sieily and Sardinia.
Printing was entrusted te the Teuring Club Italiane [48).

The first preliminary sheet with an extensive commentaty, explai-
ning the whole project of the map and the technique of its comstruction
and providing a historical outline of some earlier Italian agricultural
and woodland maps, was presented at the Geographieal Cengress in
Washington [55]. Differences between the preliminary sheet and the
subsequent enes lie mere in the eclouring than in the actual elassifica-
tion of land use; however, there was a discordance between the mum-
bering in the preliminary sheet and the Aumbers given in the index.

The next sheets were printed successively, as a rule at the occasion
of the consecutive internatiomal geographical congresses or imternational
conferences of land use; they were exhibited on such events. Mareover,
C. Colamonico used to present reports and information on the current
stage of mapping [56-—®&4]. The first two sheets of the final series (19
and 20) were prepared for the 18th Congress in Rig de Jameiro in 1956,
whereas the last three (24, 25, 26) covering Sardinia, were published
in 1968; the whole series was presented at the Congress in New Delhi
in 1956. After 1956 the publication of maps wag followed by a series of
monographs entitled Memooidg illussrativive dellbs carim dellky wutilibizzedione
del suollp d'ladira, charaetetizing the physical eonditions and land use of
each region. By 1972 fourteen rnonographs had been published.

Out of the 21 categories presented by the map 15 refer to agricultu-
ral uses, 4 to woodland, 1 to settlement and other forms of land use,
and 1 to unproductive land.
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. Arable land,

. Arable land with fruit trees,

Arable land irrigated,

Arable land irrigated with fruit trees,

Rice fields,

. Gardens,

Vineyards,

Olive groves,

Vineyards with olive trees,

Citrus,

Orchards (mellow fruits),

Orchards (dry fruits — almond, nuts),

Deciduous woodland,

Coniferous woodland,

. Mixed woodland,

. Chestnut forests,

Dry meadows,

Irrigated meadows,

Pastures,

Unproductive land,

. Settlement,

The occurence of sugar beet and tobacco is indicated by letters “b”
and “t” overprinted on arable land. The classification and method of
denoting arable land do not point out to the differences existing bet-
ween the intenmsive agriculture of Northern Italy and the extensive
two-field rotation systemm with fallow, practised in the Southerm part;
moreover, the co-appearamce of certain categories, like pastures cormbi-
ned with fruit trees, or pastures overgrown by dry shrulbs, so typical
of Mediterranean agriculture, was nelther indicated.

The method of denoting grassland in dark blue and of pastures in
light blue seems debatable. It is not only inconsistent with the recom-
mendations of the Commission, but also it is misleading because almost
the same shade was used in the grid te Indicate waters (lakes and
sea) [141].

Different colouring was also used for settlements; in the prelimi-
nary sheet red was used, whereas i the final version — grey and black.

The decision to take the road map as a base caused that all its
elements, like rivers, roads, railways, points of altitude, the coastline
and the contours of settlement were drawn in black. These elements
form a, so to say, second plan of the map, on which the colowred
picture of the distributien of land use was overprinted. The colours
used to denote the categories were also imposed upon the roads, drawn
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with a double line widely spaced. This feature is not of the wutmost
significance but in such cases where the rcad is at the same time
a boundary between different land use forms, certain doubts can be
raised; moreover, the colouring should not be imposed upon any road,
drawn in such a way. The procedure resulted from certain preliminary
recormmendaitions, worked out by the Committee which, however, seem
debatable as for the printing offices of the Touring Club Italiano a cor-
rect placing of colours would not present any difficulty. The map,
printed in 10 basie colours, deserves special attention as the quality of
its print is very high and the effect is very elegant and highly esthetic.

Besides the above described map another version was published in
1961. This map of land use in Italy, worked out by A. Antonietti and
C. Vanzetti, was made on the scale 1:750 000 and contains 11 sheets
(71.

This map, modest in appearance and less well done from the point
of view of cartography, follows mere closely the recommendations of
the Commission, as it includes the following categories:

L Arable land,
2. Intercultivated arable land,
and perenmial crops with preponderamee of vimeyards,
. Intercultivated arable land and perenmial crops with prepomderance
of olive trees,
. Vineyards,
. Olive groves,
Gardens,
Meadows and pastures,
. Woodland,
. Fallows,
10. Non-agricultural land,
11. Waters,
12. Settlement.

It served also as a basis for the preparation of a derivative map, on
the scale 1:2500000 and became a point of departure for the World
Atlas of Agriculture [324]. Though atlases are not the subject of this
analysis, the map should, however, be described, even if shortly, as
it comprises almost exclusively land use maps on either 1:2 500 000 (for
separate regions of Europe, US, Japan and New Zealand) or 1:5 000 000
(for the rernaining parts) scales. The following 16 categories of land
use are shown:

1. Arable land,
2. Rice field,
3. Meadows and permament grassland,

W
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Coffee plantations,

Tea plantations,

Agave plantations,

Spice plantations,

Fruit trees, vineyards, bushes and orchard land,
Sugar-cane plantations,

Market gardems, gardems and nursery gardens,
Rubber plantations,

Woods and forests,

. Virgin forest and jungles,

14. Rough grazing land,

15. Reindeer grazing,

16. Non-agricultural Jand.

Moreover a number of mixed categories was also included, like
arable land with rough grazing, woods and forest with arable and
rough grazing land, etc. The maps show the topographical distributiom,
of uses with areas not less tham 2 sq. mm on the map scale, Smaller
areas (mainly of non-agriculturall land) are added together on the
basis of statistical data and shown as circles symbolizing a certain
value, e.g. 1000 ha, 3000 ha, 10 000 ha. Their multiple gives an infor-
mation as to the size of dispersed uses within a given administrative
unit. This great and valuable cartographic opus, though published un-
der the auspices of the Intermatiomal Assoeiation of Agricultural Eco-
norists and prepared by ah internatiomal Comrittee for the World
Atlag of Agrieulture ean be ineluded among Italian werks as it was
initiated by the Italiahs, C. Vanzetti as the eommittee’s secretary, and
G. Mediei as its chairman. Mereover, the atlas was printed By the
well knewh werks of the Institute Geegrafice de Agestini in Nevara.
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JAPAN

Land use maps and their usefulness for planning are highly appre-
ciated by Japamese authorities. In a country where only 16 per cent of
the area is agricultural land and where the density exceeds 260 people
per sq. km every piece of land should be utilized in the most ratio-
nal way. In this situation the government, expiessing its iaterest in
a seareh for land reserves, appointed a Council ef Land Resources,
subordinated direetly to the prime rainister. In 1949 dispositions were
given te earfy out a detailed survey of land use, as the basis for future
planning. The Lahd Survey Law was eompleted iR February 1951 and
work begah [254]. Akira Watanabe explains in his shert repert that
woerk i§ mainly perfermed By the Geegraphical Survey Institute. Other
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institutiions, engaged in this activity, have however adopted the same
methods of work [320]. Maps are considered as classified and all rele-
vant information is published only in Japamese. Under such circum-
stances only the map and its contents can be analysed.

The basic map was published on the scale 1:50 000 and does not
comprise Hokkaido island, covered by another map on the scale
1:200 000 in 12 sheets. On the basis of material available it is hardly
possible to find any information as to the current state of the survey
and the degree of the country’s coverage by the 1:50000 scale map.
L. D. Stamp, who had been invited by the Council of Land Resources
te visit Japan in 1955, was informed that a quarter of all sheets had
already been published [254]. Watanalbe. however, disclosed in 1969
that 312 sheets had already appeaied. This signifies that almost one-
-third of Japan, with the exception of Hokkaide island, was mapped
[320]. The original Japam index of thermatic maps (Mareh 1974) infor-
fed that enly abeut 70 sheets had been printed. Taking inte eonside-
ration that 14 years elapsed (it the date is eerrect) sueh a result does
net seem very impesing. The map departs largely frem the reeom-
mendation of the Cemmhission and {8 an eriginal werk, uninfluenced by
any previeus medels of productions. Arable |and, subdivided inte paddy
fields and upland fields, is represented By the varieus shades ef yellew
and erange of green Raehure liRes. in the first subdivision fields with
a singly erep, twe-thAree 6F mere &rops and fields with perennial &rep
were distinguished. THe seeend subdivision Besides these mentiened
abeve eentains seme additional eategeris, like felds eropping three
times during twe years of land with alternate fields and weeds. Small
Brewn symipls, sverimpesed S8R the Backpround, dengie the separate
greups Sf €reps, &.g. industrial EFQ%E’, SQQ%F@,_ Vz%&%l%%'l%%; Howers,
ete. Orange and purple are used 8 show perennial creps with purple
deneting mulberry Efe\o%%-. Brown symiels oA ihe Brange background
dengte the various Kkinds of fruft trees: appie. GRerry, elifds, ete. The
eigRt shades of 1ight Blue and greed. oBiainet By MeaRs 6f &v&rprin-
fing yellow 84 BlHe and Browh SymBels provide exteasive iAformatish
oA wosdland, 1:6: Its g8, type #) Haturah thip (Sparce) wasd, 3) Cui-gver
ared §) youdg tee, 4) SHIUBBRYY. 5) EORIfergus Hee 6) Mixture ot
68RIFEFBYS [re and Broad-ieal freg, ) Broad-iealk ee, 8 BamBge:
Maregver, Latin lettere A Brown IRdicate the kind gk the He§ &
M — BiRe, H — Japaness Gypresy AB — ERIAtE Black ping: &

Grassland (yellow with delicate blue hachure lines) is divided into
four categories, marked with brown symbols: meadows or pastures,
bamboo grass, grasses, water plants,

The group ,,others” comprises the following: pastures or pastures
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used only periodically, national forests and parks, salt fields on the
coast, bare land, waters.

In the category ,settlement” eight subdivisions were imtroduced,
indicated by brown hachure i.e. residential districts, transport areas,
public utility areas, villages, commercial districts, heavy industry, light
industry and fish imdustry.

Main roads are marked in purple, which is the colouring of the
mulberry plantatiioms, whereas for railways, tramway lines, other roads,
railway stations and stops brown is used.

Various lines in brown are also used to show e.g. the range of
terraced fields and drained fields; special symbols denote dams and
dikes, differentiated in their utilizations (for power or agriculture),
water reservoirs and moreover: harbours, plers, meteorological stations,
mines, power stations, etc. Peat begs and rarshes are alse represented.

The map approached from the traditional angle, i.e. based wupon
a hypsometric scale of colouring, makes an impression that river wvalleys
with paddy fields, coloured yellow and oramge, look very much like
banks or hills overlooking forests marked i.a. in blue. As the latter
grow in Japan mainly on the highlands orf mountain slopes, lying
a hundred or even several hundred metres over the valley hottom,
the impression is misleading. Another feature of the map, which de-
serves some criticism, but can be discovered only when you analyse it
in great detail, is the fact that the authors retained all topographical con-
tents (thick eontour lines at every 20 m, altitude points, settlerent, road
system ete.) printed in ochre, ever whieh ether eoleufing was imposed.
This makes the pieture very eonfusing and reduees the readability of
the map. Mereover, the stahdardl of printing is net always very Hhigh.
For example, purple is eften badly rmatehed with the fain reads er
railway lines ef the topegraphical base. This was eaused i.a. by the
fast that the maps were fade by various institutions iR the separate
provinees and were printed at various times by different printing
werks. Such a proeedure resulted iR seme deviations in the shades ef
eeledrs and unesmplete eeverage, with the substance limited t8 the
area of the previnee in which they were prepared. The explanatery
netes are 8nly iR Japanrse, and Ret, as Stamp infermed, iA Japanese
and English [254].

Besides the 1:50000 map the separate provinces prepared maps
on the scale 1:25000 of certain selected areas on the basis of the
same recommendaifioms. Their contents and explanatory notes, again
only in Japamese, are identical with the map, described above. Two
languages were used only on the 1:200 000 map.

Finally, the Natioomhl Atbss of Jagam, published in 1972, comprises
a land use map on the scale 1:2500 000, which presents the diistribhu~



tion of nine land use\forms (built-up area, paddy field, cultivated area,
orchard, mulberry field, tea field, forest, scrubland and grassland,
barren land) in a very legible way taking into consideration the small-
ness of the used scale.

WORKS OF THE DIRECTORATE OF OVERSEAS SURVEYS
IN AFRICA

The Section of Land Use Surveys, specially appointed for this pur-
pose within the Directorate of Overseas Surveys, started the mapping
of land use on the basis of air photographs in the countries where no
such maps had been produced. A. R. Stobbs described an agro-ecolo-
gical project of a survey in Malawi, including also a land use map to
be subsequently plotted an the sheets of a 1:50000 map [291]. It was
planned to utilize air photographs and computers for proeessing statisti-
cal data [148].

The Directorate completed alse land use maps on the scale 1:25 000
for Gambia and on the scale 1:40 000 for.Slerra Leone. The map of
Gambia comprises 35 sheets and was printed in six colours. The follo-
wing 15 categories of land use were differentiated:

1. Woaodland,
Fallow bush,
Grass,
Ground nuts,
Ground nuts, sorghums and millets,
High mangrove,
Low mangrove,
Grass marsh,
Barren marsh,
Reeds,
11. Standing water in marshes,
12—15. Rice.

The map of Sierra Leone, printed in four colours (blue, yellow,
grey and black) in 1960, comprises 10 main categories of land use and
built-up areas: woodland, farm bush, (including cultivatiom), three types
of mangrove swamp, swamp forest, riiveritee and aquatic grassland,
swamp areas under water, swamp rice.

The recommendations of the Commissiom, both in relation to eeliow-=
ring and to the content, were here disregarded; moreover, they
greatly differ between themselves in their underlying premises. Diffe=
rent colours were used for the same or similar crops. This points to
lack of a uniform concept of land use mapping.

CO®ND O RN
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OTHER STUDIES

There exist other many studies, on a smaller range and of lesser
significance, sometimes departing in their contents from the criteria
adopted in the present study.

The reports of the Commission often mentiom west-germam studies:
however, these are mostly in the form of annexes to monographs. A spe-
cial mention should be made of a sheet of the land use map from the
vicinity of Cologne and Bonn; compiled in 1957—1959 by V. Herzog,
who used a topographical map as its base, the map was published on
the scale 1:100000 in 1968 [113}. The presentatiom of the category of
woodland is however startling; he did not give any information as to
the stand of timber, or at least on the condition of the forest but
indicated the forms of ewnership by using various colours on the space
covered by the woodland. Yellow was used to denote arable land and
brown hachure lines, of various intensification indieating the percen-
tage share, to mark the main groups of crops: cereals, roots and fodders.
Areas under vegetable cultivation, orchaids, vineyaids, meadows, pastu-
res, ete. are shown separately; industrial areas are alse treated as
a separate category of land use. In mest of west-german studies some
kinds of rural landseape maps were produced. But although eaeh of
thern ineluded seme elements of land use, they differed from the stan-
dard type. The mest typical examples ean be found iR the Ailiss of
Rurall Landtseppe (AHbes den Deultsbhern AgtRaddhibsfe), edited By
Erich Otremba.

Out of studies made in the western hemisphere, besides the Cana-
dian and American efforts already discussed here, attemtiion should be
paid to the study by E. Coelho de Souza Keller, executed in the State
of Sao Paulo, Brazil [154, 155]. The field survey ot this area, spreading
over almost 5000 sq. kmm was made on the basis of air photographs.
The following classification used in the Resulting 1:50 000 map corres-
ponds with the recommendatiions of the Commission with some minor
modifications necessary because of loeal eonditions.

Non-agricultural uses — inhabited areas, state enterprises, transport
facilities, experimental stations.

Horticulture — small gardens.

Perenmiial crops — coffee, oramges, bananas with intercropping.

Annual crops — a) continuous cultivation of the same erop on the same
field (sugar cane, rice), b) cultivatiom with regular or irregular rotations
(irregular rotations of riee, maize, cotton, Mmamiek), rotation: cotton—
maize; rotation of cereals: rice, maize and eultivated pastures — utilized
in 3—4 years, €) erop rotation.
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Natural and artificial grazing land.

Woodland — natural and with subsidiary cultivation, afforestation.
Uncultivated land.

Irrigated land, waters (lagoons, ditches).

Unproductive land (rocks, sands).

The category of arable land was expanded, whereas natural and
artificial grazing land was presented togethet, as their differentiation
is hardly possible.

The Democratic Republic of Viet Nam produced an original map
on the scale 1:500000, in which 15 categories of land use were diffe-
rentiated.

French studies are also worth mentioning. A. Petpillou compiled
maps of the various parts of the country, which he himself defined as
the land use maps; they present the current forms of land use in rela-
tion to the terroir type {103, 231, 2321.

Attempts at land use mapping in the Nord department of France
were presented by P. Flatres [97]. He was concerned with the follo-
wing three types of maps: the 1:50 000 map of main or permanent
types of land use, the i:10000 map showing the detailed distribution
of crops and livestock and the 1:110 000 map of crop rotation. Presen-
ted methodollogical problems are — according to the authof — deba-
table.

A specific method of preparing a land use map on the basis of
slides orf photographs made from an aeroplane was applied by C. H.
MacFadden from the University of California in Los Angeles. Directly
after the end of hostilities in World War II he rnade an atterapt to
utilize a 35 mm camera and an aeroplane for surveying the area [204,
205]. He earried on his experiments in Southerm California for four
years. Flying a light eraft at low altitudes he photographed, using
various types of black-and-wiite films, negatives, coloured diapositive
films, frem whieh he later e produced slides. Thus, he collected docu-
mentary matefial fer the investigated area. Photographs were oblique,
taken at ah angle frem 20° te 40° and elearly showed all forms of land
use and their coverage.

MacFadden’s method was also applied in 1957 when the land use
map of Nepal was prepated. This, almost schematiic, map on the scale
1:2534 400 differentiates:

1. Arable land (yellow),
2. Woodland and highland pastures (green),
3. Unproductive land (white) [152, 153},

In Nepal, land use was also surveyed by R. Schmid on the basis of

air photographs during the realization of some other studies commis-
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sioned by the Service for Technical Cooperation with Developing Coun-
tries of the Swiss Government [267].

Quite interestimg, though lacking cartographic aspects, is a survey
made by M. and R. Light of the various form of African agriculture
and rural settlement from the southern end of the continent to Cairo,
based upon photographs takem by the authors from an airoplane [202].

POLISH STUDIES IN THE INTERWAR PERIOD

Irrespective of the principle adopted in this study to exclude atlas
maps, the chromological survey of Polish land use maps should begin
with a map included in the Geograppliciatistisdical Afbss of Poland by
E.- Romer, published in 1916. In the same way as the atlas, which
opened a new period in the history of Polish economic cartography,
the map marked also the birth of a new type of agricultural maps,
ie. the land use map, Moreover, it seems that even the term “land
use” included in its title was then used for the first tirme. As most maps
in the atlas, the land use map was macde by means of isopleth methods
and presented the area of agricultural land in relation te the coumtry’s
area. Moreover, riechly and poorly afferested areas were also denoted
by means of symbols.

The first attempt at a synthetic presentatiom of the problem on the
basis of proportions between arable land and grassland was a map of
land use in the Eastern Carpathians made by W. Kubijowicz [183]. In
modern terms this map would be referred to as presenting land use
orientations. His classification included:

L Unproductive land,

2. Woodland,

Grassland,

Areas with a predominamnce of meadows over arable land,

Areas with a predominance of arable land over meadows and mea-
dows and pastures jointly over arable land,

Areas with a predominance of arable land over meadews and pastures,
7. Areas with arable land exceeding 50 per eent of the total area.

The first three categories, i.e. unproductive land, woodland and
grassland were differentiated on the basis of topographical maps, the
remaining are the effect of the interpretation of statistical data for
each commune and were drawn by means of the isopleth method.
The map, originally made on the scale 1:200 000, was greatly diminis-
hed in the process of publishing to an uncdefined scale.

Certain elements of the land use map can be also found in some
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landscape maps or plans. A not very successful specimen of this type
is the landscape map of Nowy Sacz, published in 1927 on the scale
1: 12500 by W. Kubijowicz [184]. A much better efffort is a Léaddsape
plan of Tamndééw. This very interesting contributiiom, endowed with
rich content, was annexed to a monograph of Tarnéw and its envi-
ronmenits, published in 1930 by Z. Simche [278]. The plan, compiled in
1927, was printed ln seven colours and contained i.a. such information,
typical of a iand use map, as arable land, meadows, vegetable gardens,
lawns, parks, a broadly developed detailed classification of built-up
areas, road and railway systems, hydrography and hypsometry with
contour lines at every 5 . The same author in his article On the tiy-
pes of landtseppe planss of townss, published in 1928, made an attempt
te survey all Pelish and fereign literature en the subjeet [277].

For the Second Congress of Slavonic Geographeis and Etnographers,
held in 1927, Z. Holub-Parewiitzowa prepared a tmap presenting the
settlement and economic problems of pastoral activity in the Tatras.
Its scale was 1:75000 and the following seven forms of land use were
differentiated as econori¢c areas:

L. Arable land,

Arable land and forest meadows,

Forest meadows,

Pastures,

Pastures dispersed among unproductive land,

Woodland (utilized in the pastoral activity up to the boundaries indi-

cated in the explanatory note),

7. Unproductive land (rocks and major complexes of dwatff mountain
pine) [114],

oo mwN

This multi-coloured map is specially interesting because of the high
quality of printing and graphic presentatiom. Although the material
plotted on the intemsive, hachured drawing of the mountaimous relief
was abundant and all the details of the situational drawing were retai-
ned, the map is highly readable. Excellent drawing, clever ceombination
of colours and a very precise way of printihg by the works of the Mili-
tary Institute of Geography undoubtedly raake it the most brilliant
specimen of all interwar maps diseussed in this study, even though land
use is only a baekground feature.

In her other study Z. Holub-Pacewikzowa inserted a map showing
the distribution of crops on land owned in 1787 by the towh of Twar-
doszyn, based upon the eadastral plan [115]. Errors in the description
make It impossible te determmime the seale of the reproduced map. The
explanatory notes mention 14 main categeries:

4 — W. Jankowsli, Land...
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. Arable land,

. Meadows,

. Reconstructed meadows,

. Meadows on clearings,

Privately owned plots with no further identification,

Reconstructed valley pastures,

Valley pastures,

Alpine meadows,

Clearings,

. Forest on swamps,

. Swamps,

. Forest,

. Buildings,

Roads.

The map showing the utilization of land in Western Polesye was
published in 1930 [264]. Its author, E. Riihle, based his work upon
topographic maps on the scales 1:100000 and 1:200 000, statistical
data and fleld surveys. After determimafion separate uses were plotted
on the topographic rmap and confronted with statistical data for each
commune. Its final scale was 1:200 000,

Methods of land use mapping were discussed shortly by W. Ormicki
[227]. This author also described the structure of agricultural land use
in Cracow and its direct vicinity [159].

S. Leszczycki prepared two maps, as illustrations to his publications
[200, 201]. The first map covered the Beskid Wyspowy Mountains and
was entitled A landtseppe plan (disttibbtioion of culttwieds). It was based
upon cadastral plans, the eontents of which were plotted on a 1:25 000
map and subsequently tested in field research. S. Leszezycki differentia-
ted the following six categories:

1. Woodland,

2. Meadows,

Pastures,

Arable land,

Stone fields — unproductive land,

Roads.

Rich matetial was utilized by the same authot for the preparation
of his map, The distrifibiioion of agristisialal land], published in the book
Thee Regiton of Podiicdée. An original survey on the scale 1:25000 was
made for the western part of the examined area. The survey of the
Tatra Mountains was based upon the economic-settlement map of Z. Ho-
lub-Pacewiczowa, discussed above, whereas a map made by S. Jarosz
was utilized for the Goree Range. The easterh part was mapped on the
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basis of the cadastral plans, 1:25 000 maps made then by the Office of
the Regional Plan for Podhale and topographic maps 1:100 000, The
map, printed on the approximate scale of 1:500 000, presented seven
categories of land use:

Arable land,

Woodland,

Meadows,

Pastures,

Damp grounds,

Unproductive land,

Peat bogs.

No O e N

The above mentioned maps by S. Jarwsz contained two maps on the
scale 1:50 000, prepared by field research in 1932. The first one, Tihe
geograpplcicytydwan map of the Goms Ramgre, with an erroneously given
scale, was printed on tracing paper and had to be placed over a second
chart, The marp of the disttrbbiioion of the spegitss of fomesst tremss ajid Pro-
pentyy relatidors in the Gomee Rangpe, printed on map paper [147].

In the first map the author differentiated the following categories
of woodland:

1 Primaeval forest,

. Primary forest,

. Semi-primary forest,

. Artificial forest,

. Parent forest,

. Older deforested areas,

. Deforested areas originating from the last fifty years,
. Deforested areas renovated by sowing,

. Deforested areas renovated by self-seeding.

N
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In the second map he showed the species of trees and property rela-
tions using the following 12 categories: 1) spruce, 2) fir, 3) beech, 4) larch,
5) sycamore maple, 6) pine, 7) property of big landlords, 8) conmmune
property, 9) common property, 10) peasant private property, 11) glades,
12) forest range. Topographic maps on the scales 1:25 000 and cadastral
plans were used as base material,

The Map of culttwees in the besin of the proper Czereuosz by W, Prze-
piorski on the scale 1:128 400 presents the distribution of main land
uses in that area [237]. Prepared on the basis of cadastral plans and
field observations it covers an area of 113 sq. km. The following cate-
gories are presented: arable land, meadows and pastures, woodland,
unproductive land, boundaries of the commumes, mountain ranges and
rivers.
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To close the review of pre-war Polish studies that of A. Malicki
should be mentioned. This study is illustrated by land use maps of
numerous localities (Belz, Busk, Uhrymdw, Kulikéw, Sokal, etc.) and
their direct neighbourhood [211]. Using 1:25 000 topographic maps as
base material the author differentiated arable land, gardens, pastures,
buildings, waters, peat bogs.

A common feature for a majority of described land use maps is a cer-
tain casuality in their production; they covered small areas and served
as {llustrations of articles not always concerned with the problems of
land use [143].

POLISH POSTWAR STUDIES

1946—1952 Plans for the reconstruction of Poland’s agpituikiure
devastatiedl during the hostilities were an incentive to start the prepara-
tion of a land use map. Whereas the interwar research and other work
connected with land use were some Individual, spontaneous efforts
undertaken on the occasion of another kind of studies, the postwar
period was charactefized by eontinued work towards the elaboration
of a method fer surveying the whele eountry, and almest all fleld
studiies, even if eenfined te seme small areas, served this purpese.

The whole project was initiated by K. Dziewonski, the then Director
of the Research Section of the Central Office for Physical Planning
(C.O.P.P). During his war-tirne stay in England he had carefully studied
the British survey and found it a very useful enterprise. Emcouraged
by the English succes he had made it his goal to carry out a similar
survey in Poland.

Preliminary premises and the survey method were prepaicd by
A. Jahm, specially invited by the C.O.P.P. His project, including a draft
of the instructiom, was discussed on a specially organmized comference
[139]. Jahn suggested that material collected during field surveys should
be plotted on topographic maps on the scale 1:25000 and sulbseguently
the maps should be reduced to the scale 1:100000. Following the
assumption that the topographic 1:100000 map would serve as base
material for the preparation of the flnal version its colours (four shades:
brown, blue, green and black) were to be retaimed. The projeet differed
from the recommendatiions of the Commission only slightly. and fore-
saw the following categories:

Symbols Colours
Arable and fallow Jand R orange
Orchards and gardens (o brown

Meadows and pastures L and P light green



53

Woodland L dark green
Non-agriculturall uses

(built-up areas) Z red
Unproductive land N pink

During the elaboration of this instruction A. Jahm utilized experiences
gained in field research carried out under his supervision in the Vistula
Valley (between Solec and Deblin) in 1946. Maps made during these
first postwar field studies of land use were not published.

In 1949—1950 on the basis of the instructiom, slightly modified and
adapted to specific local conditions of an urban area, K. Bromek pre-
pared land use maps on the scale 1:25000 and 1:5000 for Cracow and
its direct neighbouriwod [33]. The 1:25 000 map was commissioned by
the Regional Directorate of Physical Planming in Cracow, because the
local authorities needed it for the preparation of a plan of ecomomic
development of Cracow and its suburban zone, Seven categories of land
use were differentiated on the 1: 25000 map in the following way:
L. Arable land (@range),

2. Meadows (light green),

Pastures (yellow),

Woodland (dark green),

Orchards and gardens (brown),

Built-up area, factories, mining, storage, roads, railways (red),
Unproductive land (pinkish purple).

The 1:5000 map, covering the city in its administrative boundaries,
was commissioned by the Presidium of the City Council. The classifiea-
tion was expanded to 12 principal, 11 special and 9 mixed and tempeo-
fary uses.

These maps were never published with the only exception of twe
segments in black, enclosed to an article written by K. Bromek [33i.
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The subsequent survey was undertakem in 1952 under L. Ratajski and
covered the areas of Dwikozy, Czachéw, Solec and Jamowiec [244]:
Unpublished 1:10 000 maps were drawn on tracing paper; the elassifi-
cation and colouring differed from A. Jahm's instruction. The explana=
tory notes included the following denotations: physical wnpreduetive
land A (yellow hachures), economic unproductive land B (black), orchards
and gardens (blue), woodland (green), cereals (yellow), meadows (arange),
pastures (red). Lack of other crops but cereals is a striking feature.
Possibly, cereals should be interpreted as synonymous with total crop
land.

These three surveys exhaust in principle the list of first attempts
to work out the method of a detailed survey. In this initial period,
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covering the years 1946—1962, it became clear on the basis of experience
gained that the detailed survey of the whole country was an entreprise
greatly exceeding current organizatiomal, technical and financial means
The same conclusion was also reached at a meeting of the Section of
Scientific Affairs of the Polish Geographical Society, held in Poznan in
May 1948 [310]. Thus, the conception of full coverage was abandoned
for an unspecified period, whereas efforts to work out the method of
such a survey were continued.

Pollamid’'s Generall Lamd Utilizattiiom Map in
1: 1000 @00 scalle. Convinced that work on a small scale could
precipitate the mapping of land use in the whole country, F. Uhorczak
put forward a proposal that topographic maps on the scale 1:100 000
should be used as base material for the preparation of a land use map
on the scale 1:500 000. He corroborated his suggestion by a thus made
map for Cracow and its vicinity. His technique implied the drawing
and making of the tramnsparemwies of the separate uses, and a subse-
quent reduction by means of photographs to the scale 1:500 000,

The task to elaborate the method was entrusted to the Cemmission
of the Polish Geographical Society, under F. Uhorczak, composed of
R. Galon, A. Jahn and M. Kielczewska-Zaleska. Following its recom-
mendatiions the scale 1:300 000 was accepted as a basie scale for the
elaboration of maps on a smaller scale. Experimental maps mada in the
Lublin centre, under the supetvision of F. Uhorczak, revealed that the
spatial location of meadows-pastutes and settlement was incorienit and
therefore the conception of the 1:300 000 scale was abandoned.

The subsequent Commission, which included F. Uhorczak (ctmiinman)
and K. Bromek, M. Kielczewska-Zaleska and J. Wasowiicz, was appointed
in October 1950. They proposed to produce a 1:300000 map (i.e. on
the scale used for soil and geological maps) as the final version, with
1:100000 as a working scale. The Commission was entrusted wiitih
the preparation of the imstruction,

The Lublin centre undertock the task to prepare such a map for
the area of the Lublin voivodship. Their project of a coloured map on
the scale 1:300 000, shewing four categories of uses {liydirography,
meadows and pastures, woodland, settlememit), printed separately in six
various combinations and finally on one sheet, presenting all forms of
land use together, was presented in Lublin in 1952, Final comclusions
were drawn during a discussion from experiences of all geographical
centres cooperating in the preparation of the map. The Lublin centre
(personally F. Uhoiczak) was entiusted with the orgamization and co-
ordination of the whole scheme. Werk was earfied out in the cemtres
mentioned below on 1:100 000 maps in the fellewing way. The Lublin
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centre, besides the organization and consolidation of all maps of voivoed-
ships into one map covering Poland as a whole, prepared the plates of
waters and settlement for all voivodships; moreover, this centre com-
piled the maps of the greatest number (seven) of the voivodshigs. The
Cracow centre prepared the map of the Cracow voivodship; the ¥.6dz
centre — those of the k.6dZ and Kielee voivodships, the Poznah centre —
of their own voivodship: the Torun centre — of the Bydgeszez and
Gdansk voivodships; the Warsaw centre — of the Warsaw and Olsztyn
voivodships; and the Wroetaw centre — of the Wroclaw and Opole voi-
vodships.

In 1953 the Polish Academy of Sciences called into being the Insti-
tute of Geography, which in turh orgamnized a Laboratory of Lamd Uti-
lization Maps in Lublin. Under the directorship of F. Uhotrczck the
laboratory continued work on the map.

The first two maps of Poland on the scale 1:300 000, one showing
waters and the other meadows and pastures, were completed in 1954.
Following the discussions held during the Congress of the Polish Geo-
graphical Society in Lublin and a session of the Institute of Geography
in 1955 the scale was changed to 1:1 000 000 leaving the preliminary
working scale 1:100 000 unaltered. Five maps of the main uses (waters,
meadows and pastures, woodland, arable land, settlement) were publis-
hed. Although the reduction of the area was hundred-fold and of the
two assemblies one was on the scale 1:300000 and the other to the
1: 1000 000 scale, the maps were comprehensive. Initial ten map.
combining twe elements were changed into two maps combining three
elements, two maps with four elements and the final single map pre-
senting all five categories. The negative of the arable land rhap was
subsequently utilized for printing the four remaining uses iA brown,
whereas the area of arable land was left blank in the hepe that certain
other problems, like the eropland area, seils, ete. eould be plotted later
on. Altogether the following 22 maps, ineluding alse that of the admi-
nistrative division, printed en tracihg paper were published: 1) waters,
2) meadows and pastuies, 3) woedland, 4) arable land, 5) settlement,
6) waters eombined with meadows and pastuies, 7) meadows and pastures
combined with weedland, 8) meadows and pastures eombined with
arable land, 9) arable lahd and settlememt, 10) waters and weedland,
i1) waters and arable land, 12) waters and settlememt, 18) meadows
and pastures esmbined with settlement, 14) weedland and arable land,
i5) woedland and settlement, 16) waters and ferests eembined with
meadews and pastures, 17) waters, ferests ana arabie land, i8) waters,
feadews and pastures, weedland combined with settlement, 18) waters,
meadews ahd pasturs, arable 1and, and settlement, 26) waters, meadews
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and pastures, woodland, arable land combined with settlement, 21) arable
land (a negative), 22) administrative division (on tracing paper).

Printing was completed in 1957 and a commentary describing the
history and methods used was published by F. Uhorczak in 1969 [310].

Polaits Genereé! Lamtl Utilizzditon Map has many undebatable me-
rits, mainly owing to the method adopted for its preparaitiom. It was
for the first time that such a detailed picture of the river system,
grassland, woodland, arable land and settlemnent netweork, showing its
regional differences and neot distorted by generaliizafiiom, was made on
such a scale for Poland as a whole. All elements wefe plotted In their
true proportions with the exception of settlernent. Fearing a possible
distortion of the character of settlernent during the process of mecha-
nical reduetion the authors adopted an egquidistamee of 50 m frem
every building marked en the 1: 100 000 map. Thus, the detailed content
of the 1:100000 map was presefved 6n a mueh smaller seale. The
minutest detail was 1 ha, presented as a square with an arm ef 0,1 mm,
which made it pessible to see it with a naked eye. The five maps ef
the separate uses were exhibited during the XViliith thAtermaitionall Gee-
graphical Congress in Rie de Jamrin®. They were generally thought a true
achieverment of the Polish gesgraphy.

1953—1956. The second stage in the preparation of the method
of the detailed land use survey began in 1953—1954, again on the
initiative of K. Dziewonski. A detailed land use survey was then made
in the neighbourhood of Sandomierz on the scale 1:25000 and the
following six main uses: agricultural (arable) land, grasslamd, wunpro-
ductive land, build-up areas, orchards and gardems, woodland were
presented. On the basis of subsequently collected experiences the po-
wiat of Mragowo was mapped in 1955/56 under the supervision of
K. Dziewonski with the cooperation of J. Kostrowicki and the powiat
of Bielsk Podlaski under the supefvision of J. Kostrowicki. The methods
of field work and cartographic presentation of the survey ratefial were
described in an instruction [86]. It was for the first time that the scope
of investigations was not limited to the identification of the principal
uses, which had been the accepted procedure in the previous research
of this type, and the substance of the map was largely enriched. As
tar as the arable land was eoneerned, separate eelourihg was used to
denote various groups of erops, classified as ecereal, root, fedder, indu-
strial and gardenihg erop rotations; black symbols were ehesen te mark
the length of rotation eyeles (1, 2, 3, .. years). Meadews and pastures
were divided into: dry (grohd), fleeded and beggy with imprevements
marked. Six types of woedland eemprised eeniferous ferests (bers), mi-
xed forests (lasebers), grond ferests, 1eg ferests, highland ferests and
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monocultures with a great number of subtypes; forest age was also
marked. Settlement and unproductive land categories were also sub-
divided. The most important feature of this method was that fields
were not differentiated as separate units, as was the case before, but
arable land was approached as an entity within an accepted unit (village,
state farm, collective farmm), for which the relative preponderamce of
separate groups of crops was determined on the basis of statistical data.

Simultaneously with the 1956 instruction the first version of the
Detilédd Land] Use Map (sampbées) was printed in 18 colours; it covered
the area of three sections of the Mragowo powiat; the explanatory notes
were ifA English. The map was presented by K. Dziewonski at a plenary
session of the Institute of Geography of the Polish Academy of Sciences.
Subsequentlly, the rmap was alse dernonstrated by this scholar on the
Intermational Geographieal Seminar at Aligarh (India), and by J. Kos-
trowieki on the XVIIIith Intermatiomall Congress in Rio de Janeiro [84, 85].
The rmethod was again assessed along with the general map as ah Aechie-
verent attained by the Pelish geegraphers. The Righ epinien feund its
expression iR the appeintment of Peoland's representative J. Kestre-
wieki as a regular member of the Cemmission oA Werld Lamd Use
Survey et the tnternational Gesgraphical URien.

The activiittyy off the Sectiom of Agricultwmrall Geo-
graphy im the Institwttee off Geographhy off the Po-
lish Academy off Sciemxes from 1956 to 1959. The
Section was called into being in 1956 and J. Kostrowiicki was appointed
its head. This new unit continued research oriented towards the elabo-
ration of methods to be used in the preparation of a land use survey.
Investigations coneermed with land use in urbah areas were earfied out
by the Section of Population and Settlement Geography of the same
Institute [107, 241—243]. Later on, the Seection of Agrieulturall Geo-
graphy of the Geographical Institute in Warsaw University started
investigations of land use in industiial areas [298—=301].

The methods employed in field surveys as well as of collecting and
processing the data were gradually improved and developed on the basis
of new experiences and results obtained during an increased mumber
of field works carried out in various natural conditions and umndertaken
on which various types of agriculture were practised. The Section
cooperated also with some departments of Economic Geography,
predominantly of the Jagiellonian University, Higher Pedagogical
School in Gdansk, Copernicus Unlversity in Torun and University
of L6dz [163]. The Cracow Centre, under K. Bromek and subsequently
by C. Guzik continued intensive research into land use and worked out
a large number of 1:25000 maps covering all (6f parts of) the powiats
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of Limanowa, Olkusz, Chrzanéw, Oswiecita and Nowy Sgcz [34, 108,
109]. The Gdanhsk centre also carried out its own research work of the
land use in the Gdansk voivodship [105, 214, 265].

Two consecutive instructions for 1957 and 1958 show the range of
the methodiical changes which occurred in that period [307, 308]. The
first comprehensive instruction for the detailed land use survey was
published in 1959 [126]. In the instructiom, entitled Thee Polisth Laend
Utillizzaiion Swrwepy, J. Kostrowicki reported that up to the end of 1958
research had been carried out in 17 points on an area of 7,580 sq. km [162].
The ¢ontent of the maps became richer thanks te new experiemces gained
then and a eomplex survey of land use presented sueh information as:
property relations, agrarian structuies, agrotechmiies, arable land use
erientatiiom, livesteek breeding, gardens, perenmial erops, permanent grass-
land, woedland, waters, settlement, mining areas, irmdustiial-agricultu-
fal, industiial, eemmereial areas, transpert and eommunication areas,
publie aetivity areas, reereation areas, ag well ag unproductive lahd and
speeial areas. The main eategories, listed abeve, were furthermere di-
vided inte subtypes and subeategories. The eentent of the new map was
yndeubtedly greatly enriehed (64, 166, 174].

The next, revised edition of the instruction did not bring about any
greater changes [127]. It was published in 1960 together with an abrid-
ged version in English, requested by foreign specialists in this field
[165].

The method, together with a specially prepared map of Nieboréow

en the scale 1:25000, printed in 16 colours, were presented at the
Anglo-Polish Seminar held at this village between 15 and 18 September
1959 [14, 167].
Work om the detaiilled lamdl use surwey wmdertaken
by the Departmemtt of Agricultwmrall Geograpthy in
196® — 197 0. The year 1960 opened a new period. The Section, raised
to the rank of a Department, started to apply their method also in
land use surveys undertaken in certain other European socialist coumt-
ries [12, 16, 178]. This experiment perritted the Polish geographeis to
test its applicability in different conditions, and contributed alse to
its further improvement.

The determination of arable land use orlentations was then re-exami-
ned and certain new categories, unkmown in Poland, were included.
The Polish method became meore universal and could therefore be ap-
plied also in conditions other than those existing in Poland.

The third, and so far the last version of the instruction appeared in
1962 [128]. The method was formally not changed, and only some new
symibols were added to the master key. The instruction was utilized for
the preparation of the sheet Chroberz, made on the scale 1:25 000 in
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survey was printed in 16 colours and a legend, based upon a camplete
24-coloured key and containing almost 300 items, was inserted in the
English version of the instruction [169]. The same key was also utilized
in the preparation of a series of maps, published in the volume Lend
Utilizatition in Easttceawratal Eunagee, Case Studies [191]. This collection,
edited by J. Kostrowicki, contained studies presenting common efforts
of geographers from the socialist countties; it included 13 land use maps
on the secales 1:25000 and 1:50000 of some selected areas, of which
6 from Poland, 5 — from Yugoslavia, 2 — from Bulgaria and 3 — from
Hungary. The latter three maps were printed In black-and-white and
prepared with a different method. All these maps and the sheet Chroberz
were exhibited during the XXth Internationall Geographical Congress
in London, arousing mueh interest. Both the maps and the method were
eommented in fereign geegraphicall literature [23, 51, 186, 256, 269,-274,
286, 293). The Pelish method of land survey and of its cartographic
presentation was alse applied in Czeeheslevakia, Huhgary and Yugosla-
via. Thel same method was used by W. Biegajle when he prepared
a 1:25000 land use map ef the eemmune 6f Banen in Prevenee, Franee,
printed i blask-and-white as ah enelesure te Ris artieles {10, 11). This
subjeet will be diseussed In mere detail ip the subseguent part of this
study. AR American gesgrapher, P. B. Alexander used alse the Pelish
method when he surveyed the Karst territory of Yugoslavia [2].

The content of the Polish detailed land use map, in its final coloured
full version adopted in all recent publicatioms, is much richer than any
other map of this type produced so far. At the same time it is fully
comparable with other maps, as it conforms to the recommendatiions of
the Commission, as far as the main categories of land use and the colou-
ring are concerned. The reproduction of the explanatory note in full
would take too much space and therefore only its main entries will be
listed here [15, 165, 169, 295].

L Agricultural Jand:

a. Arable lands various shades of brown,
b. Perenmial crops carmine.
c. Permanent grassland various shadows of yellow and
orange,
2. Woodlland various shades of green,
3. Waters various shades of blue,

4. Settlement and associated non-
-agricultural Jand:



a. Residiential vermililomn,
b. Industrial
¢. Mining
d. Agricuithural-industrial various shades of purple,
e. Commercial
f. Carmunication
g. Public utilities green,
h. Recreational vermilion and yellow,
i. Other built-up areas vermiiliom,
5. Unproductive land grey,
6. Special territories grey.

The various categories of land use are plotted on a 1:25000 map
during field research. Aerial photographs, cadastral plans, management
plans are also used as additional matetial. As explained before the
subdivision of arable land is carried out for each basic unit, i.e. village,
state farm, collective farm; data obtained from the Survey Departments
of the local administration served to plot the boundaries of sueh units.

Neither separate fields nor individual crops cultivated during the
survey are presented, but the total area of arable land is treated as
a whole for every basic unit, for which dominance or co-dominance of
individual groups of crop combinations are established on the basis of
statistical data and marked on the map. The share of separate groups
of crops in the total cropland area and the domination of certain crops
within each group are indicated by the stripe cartogram, which is a va-
riety of the structural cartogram. Separate fields were not differentiated
on the grounds that because of crop rotation such a map would be out
of date by next year. Practical experience gained during many years
of research carried out by the Department of Agricultural Geography
has proved that changes in crop combinations, which are presented in
the cartogram, are much slower. Additional information plotted on the
area of arable land includes: size of holdings, fragmentation of arable
land, crop rotation systerns and intensity of livestock breeding.

Predominant kinds of trees or shrubs as well as the age (young and
fully productive) of the trees in the orchards are indicated on the areas
under perenmial crops. The types of grassland, identified on the hasis
of their classification, are marked in various shades of yellow and
orange, whereas symbols present their utilization and the current mana-
gement system.

Dominant species and age of forest trees are given as well as infor-
mation as to the system of forest management for all the area of
woodland.
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Waters are subdivided according to their utilization and fishing type
of waters.

The character of settlement, the height of elevatioms, the type of
industrial areas, as well as the character and origin of wnproductive
land are also imdicated.

Alongside with mapping a wide range of information are collected
during land utilization surveys, enabling the user a subsequent detailed
analysis of the investigated area [172].

The Polish land utilization survey being conformant with the recom-
mendations of the Commission as far as the classification of land uses
and adopted colours are concerned, at the same time greatly expands
that classification to show ways, orientations and intensity of land utili-
zation. Irrespective of the wealth of information contained the reada-
bility of the map is not impaired. The only departure from the recom-
mendations of the Commission is the presentation of grassland without
a subdivision inte improved and unimproved, as in Poland, similarly as
in many other countriies, the boundary between them is hardly recogni-
zible. Moreover, vegetable gardens are ineluded in the ecategory of arable
land because the seale of the tap hardly permits for such a differen-
tiation.

As Professor L. D. Stamp put it once the content of the Polish
detailed map of land utilization consisted of twe layers. The first one,
seen at a distance, presents a picture of the distributtiom of the main
forms of land utilization, the second one, only seen at a srnall distance,
differentiates various forms of utilization, as to the ways and orienta-
tions of their use.

*

In subsequent years the technique of the elaboratiom of the survey
material established in the instruction was formally not changed. How-
ever, in due course, several changes gradually took place. First of
all, a new method of the determimation of arable land use orientations
(crop combinatioms) was adopted. Formetly, this procedure had been
based upon the percentage share of the erops and their groups, whereas
the new method consisted in assessing the role played by respective
groups of erops In the basie unit by rmeans of suceessive quotients tech-
nique. Orientations thus defined are presented on the rap by means of
a method similar te the struetural eartegram, as six quotients are
usually applied. The faain stripe represents the whole, ie. £ of arable
land, whereas the aetual share ef eaeh group of ereps is shewm in the
denominator, e.g. extractive = J; intensifying =?; strueture-forming

= [145, 180].
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Altogether during post-war studies, up to 1970, almost 17 000 sq. km
were mapped during consecutive detailed surveys.

E x perimemttattiiiom om new generall map. Having worked
out the method of a detailed survey, which was a time-consuming and
costly procedure the Department of Agricultural Geography responding
to some practical requiremmeniis, set out to devise a method of preparing
a new, more general and simplified map. The werking scale was accepted
as 1: 100000, whereas 1:200000 or 1:300000 were foreseen for the
reproduetion stage. The seeond variant seers to be a better solutlon
beeause it makes pessible te cerrelate the land use rap with seil and
geologieal maps, made 6A these seales. 1ts mest imMpertant principle is to
use as fauch as pessible the indeer werk based en topegraphis maps and
air phetegraphs and te limit field werk te a miRiMUM.

The new mp, while it bases upon the principles of the detailed sur-
vey as far as the classification of land uses and grouping of crops are
concerned, must, of course, be quantitatively and qualitatively gemera-
lized. The gromada (the smallest administrative unit), state farm or col-
lective farm with an area exceedihg 200 ha have beep selected as the
basic research units [112, 145, 180]. Arable land use ofientations are
determimed by rmeans of the method of sueeessive quotients, mentioned
in the previous paragfaph. Orientations are plotted en the map in the
safe way as in the detailed survey fof its basie units. In the category
of wooedland ferests are shown net by their fmanagement seetiohs —
as oh the detailed map — but as speeial eomplexes for whieh predo-
finant speeies ef trees are determimed. Up te 1970 sample maps were
fhade fer the area ef approximately 60 000 sg. ka, ineludihg the entire
Biatystek veivedship and large paris ef the Warsaw, Gdansk, Bydgeszez,
Kielee and Rzeszéw veivedships. Sueh maps were devised as basie ma-
terial for planners at the veivedship level. T reduee the eest ef prin-
ting twe VersieRs were prepardd, 8ne i Six esleurs, represeniing fhe
maih 1ahd uses and the other Black-and-white [236]:

Moreover, premises were also determined by the Department of
Agricultural Geography for another rhap, which gives a general picture
of land use in the country as a whole en the working seale of 1:500 000.

L

To conclude the survey of Polish land use studies it seems immportant
to observe that irrespective of the faet that Poland worked out an
original method, tested it, and won approval abroad, ne land.use rmap of
Poland as a whole, or even of certain larger areas. has yet been published.
Meanwiiile, numerous publications presenting results ebtained by means
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of the Polish method appeared in Czechoslovakia. The Polish scientific
circles which devised the method have apparently too little authority
and too meagre means to mmake such a survey possible. Neither one
department ner one research institute are able to undertake such a task
by themselwves. However, with efficient organization and sufficient means,
it would be feasible to survey land use simultameously in the whole
country, en eondition that loeal administration proemised to help. It
could be dene by speeially appointed staffs, trained and superwised by
research workers froem the Geographieal Institutes of the Universities
and of the Polish Acaderny of Seiences, and felloewing uniferm directives
in their work. A speeial eommittee eould eoerdinate the whole enterprise
at the national level as well as eelleect and process data ebtained in field
research. It seems that with a united effert. a detailed survey eeuld be
fnade fer eaeh pewiat without additional help. Similarly, he publicatien
ot maps estld be finaneed by leeal sourees.

The task would be, of course, easier if a special organ is appointed,
or the whole project is carried out by one of the already existing units,
like the Pedological Service.

It is to be hoped that in the present time when the utilization of
scientific findings for practical purposes has grown in significance, this
project will also be irmplemented.

COOPERATION BETWEEN EUROPEAN SOCIALIST COUNTRIES
AND RESULTS OBTAINED

As mentioned before the final version of the Polish method was pre-
pared and its universal character acquired on the basis of research
carried out also in some other socialist countries.

On the initiative of the Department of Agricultural Geography the
Geographical Institute of the Polish Academy of Sciences held the first
International Conference on Land Use in Warsaw from 30 May to 8 June
1960. The conference was participated by geographers from seven coun-
tries of East-central Europe, i.e. Bulgaria, Czechoslovakia, Yugoslavia,
the German Democratic Republic, Poland, Hungary and the Soviet Union,
as well as by one observer from the United States [185, 190]. The confe-
rence initiated cooperation between represented European countries,
through the exchange of research teams. The Polish greup went first to
Bulgaria in Septeraber 1960 and, assisted by leeal geegraphess, carried
out field studies in three peints [179, 181, 191]. Subsequently, similar
research was eontinued en seme seleeted areas of Yugeslavia, Bulgaria,
Czechoslovakia, Rumuwhia and Huhgary [12, 16, 178].

The next stage was the Ilnd Conference on Land Use held in Buda-
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pest from 6 to 10 Jume 1964, during which the regional subcommission
for East-central European countries was appointed within the Commis-
sion on World Land Use to coordinate the cooperation [170, 173]. J. Ko~
strowicki was elected chairmam, whereas T. Jordamov and V. Velev
(Bulgaria), K. Ivani¢ka and Z. Hoffmann (Czechoslovakia), V. Roubitschek
(GDR), G. Enyedi, T. Bernat (Hungaty), W. Biegajto (Poland), I. Velcea,
V. Tufescu, H. Grumazescw, N. Barbu (Rumamia) and V. Klemencic¢
and I, Crkvem¢i¢ (Yugoslavia) becafie its members.

The collection of papers read on the Budapest conference, which were
subsequently published in Hungary, together with a master key printed
in Poland and coloured maps of land use printed in Czechoslovakia,
is a document showing close relations between the geographers of the
said countries [192].

Subsequently, results obtained by Polish teams abroad were pub-
lished in a Polish periodical, called Dokumentacja Geograficzna [311—
313]. Land use maps, enclosed to the papets, were produced in black-
-and-white only. This is, of course, a handicap in compatisen with
coloured maps but was dictated by financial groumds. The bibliography
and characteriistics of papers completed up to 1967, by Polish authors
and representatives of the ether eountries of East-central Eufope were
worked out by J. Kostrowicki and W. Tyszkiewiez [182].

The third Conference, held in Maribor, Yugoslavia, on 7—11 October
1969, was a mark of continued cooperation. Besides the members of
the subcomemission geographers from the Federal Republic of Germany,
Italy and Norway participated as observers [175, 176]. The usefulness
of the land use survey for typological studies, whieh had alse been in-
cluded in the activity of the subcormmiision, was recognized. The name
of the subcommmission was changed te the subcommnisionh on Land Use
and Agricultural Typology. The proceedings of that metting have how-
ever not been published.

*

Yugoslawiiaa was the first among the countries participating in
the above subcommiission to show interest in land use research. Already
before 1960 Yugoslav geographers closely cooperated with Polish scho-
lars in the preparation of a common method for surveying East-central
Europe. The centres in Ljubljana and Zagreb were particularly active.
S. IleSi¢ was the first to start research after the end of hostilities, as
a continuation of his work carried out before World War II [121]. He
produced three studies, in which he presented the aims and methods of
land use research [122—124]. Mere recent studies were oriented towards
finding new solutions. French and West-Gerfhah ferphological methods
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and particularly those developed by the Miinchen centre of social geo-
graphers, were investigated and tested simultameously with the Polish
method [77, 138].

The black-and-white maps of two Slovenian villages and one from
Hercegovina were published in 1962 [149, 150, 157]. These maps were
subsequently worked out in colours following the Polish master key and
a commentary compiled by the authors in English was moreover inclu-
ded in the book Lamdl ufilliatition in Eastecetital Eursgpee. Case SSudies
together with the map of the village of Ritopek [191]. They were also
published in the GDR [78]. Some year later the map of the village of
Zeleznik (1 : 25 000), made during the first Polish studies in Yugoslavia,
was also published [144, 192]. This type of research was continued by
B. Jacimovic in the vicinity of Belgrade [137, 138]. Pulblished in 1962
the agrarian-geogiaphical map of Serbia is alse a kind of a land use
map [233].

In Czechoslowakkiiaa the Polish method was used to produce the
land use map of the region of Kosice (1691 sq. km) on the scale
1:350000, prepared under the siuipervision of K. Ivani€ka. Printed im
14 colours it was annexed, similarly as the map of the village of Krasna
made by J. Paulov, to the monography of this region [134, 230]. The
black-and-white map of the Kosiee region, largely reduced (to about
1 : 130 000) was alse enclosed t6 K. lvanicka’s paper The land utilibazion
mapp of the Kesitee Regitvn. The 125000 map of the Katice eommune,
by W. Biegajle and N. Hanzlikova, was ineluded in the same publiea-
tion [192]. In 1972, another map was prepared by the same method as
that used for the Kosiee region, covering a large area around Bratislava,
again en the seale 1:50000 [135].

Certain villages, or large farms, were mapped in Humgary and
their maps were included in various publications. Three maps (Bekes-
caba, Csepreg, Nyiradony) were reproduced in Laadi ubliiséicion in Kad-
-centtadl Eurepse. Case Swmidises [191]). The eolour map of the Badacsony
commune, prepared by the Polish group, was published in the eellection
of materials from the Budapest conferenee [192]. G. Enyedi used the
Polish method for the preparatiion of the maps of the villages of Keree-
send and Maklar [92]. Moreover, he alse devoted mueh spaee in his
publications to problems eenneeted with land use in Hungary [88=91].
E. Csati of the Huhgarian Institute of Geedesy and Cartegraphy was
entrusted with the task ef eserdinating werk en the Land Use Map of
Eurepe (EULUSMAP), prepared en the seale 1:2 500 000 [i88].

This valuable example of international -cartographic cooperation

can be included among Hungarian works, as it was initiated, edited and
printed in Hungary.

5 — W. Jankowski. Land.
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The EULUSMAP is for the time being the only — in particu-
lar — inter-Ewropeam, and — in general — international cooperation to
prepare land use map of any continent or greater region. It will be
a wall map of bureau type with the size of 190 X 126 cm,

It is based on the 12 assembled sheets of the 1:2 500 000 World Map
produced in the late sixties by six socialist countries.

Iniciated by the coordinator yet in 1969 after a detailed study of the
existing European national land use maps and after several comsulta-
tions with topic experts, a legend consisting of 32 categories all with
areal (surface) signs was developed by the end of 1973.

Arable land (Temporary crops) — light orange colour of various
shades — are subdivided into cereals, fodder crops, tuber root crops,
industrial crops, mixed crops and fallow subcategories.

Perenmial crops — eight types — are the second main group.
Orchards with red dark orange purple colour variations are subdivided
into stone fruits, soft fruits, berties, nuts) chestnuts, citrus fruits and
mixed orchards subcategories. Vineyards and olives separately are
also included here.

Any kind of grasslands (pastuies, meadows ete.) are in light green
shade variations partly bluish-green and partly yellowish-green, e¢ompri-
ses the third main group. Dry grasslands (with less than 500 mm preci-
pitation annuallly), wet grasslands (over 500 rarm), eold grasslands (where
permanent snow-cover is over 5 months annuallly) practically only in
Fenmo-Scamdiinawiza, and alpine grasslands are distinguished. The men-
tioned four big grassland types are all subdivided inte wmiimpreved
and In case of any regular human intervention (melieration, iFrigatien,
seeding ete.) 1 mprowed subtypes.

Forest and woodlands in medium green shades are divided into coni-
fers, deciduous and mixed types. All are further subgroups of pprod ue-
tive and improducttiiwee categories. The latter includes all forest
reserves, natural and national parks, game reserves and all those wooden
areas of extreme low productional figures per hectare above the per-
manent tree-line.

Waste land category consists of the barren (exposed) rocks, glaciers
(in white) and badlands, quicksands and sandy beaches in light yellow.
Built-in lands/settlements only with contourlines in black and inland-
-waters in cyan-blue.

To the richest of the land use categories are attached over 20 sym-
bols for dominant crop types (barley, wheat, ete.) and about 12 symbols
for dominant tree types (poplar, pine, cork-oat éte.).

Qualitative information typical for land use maps. Quantitative
information steps inte the EULUSMAP through the eartographie presen-
tation method.
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If arable land over 50% of the total area of the first grade administia-
tive unit of any country, then it is presented by successive percentage
of the four main arable land subtypes as a cartogramn. Within the first
grade division the second grade division comes as a statistical base to
show the concentratiom of any dominant crop type thtough symbols of
3 sizes.

Actual form of the symbols differ from each other, key is always
added of course.

If arable land is below 50% then it is shown as other surface element
in a slightly different orange colour, in the "“mixed crop” arable land
subdivision.

Colour scheme is developed to try to use so called “cold colours™ for
northern-Eurepean regions and “warm colours” for the south. It is imtem-
ted to express the utilization intensity with the density of colours,

There is a promising aspect as well to introduce for updating and
shape-controlling the true-coloured combination of a satellite picture
of ERTS-1 MSS images in 3 wave-lengths,

The land use map of R umamiica as a whole was made in 1949—1951
in 39 sheets. However, it has not been published [306]. Another land
use map on the scale 1:250 000, compiled under the supervision of the
Ministry of Agriculture, was published in 1960. It presents the distri-
bution of arable land, pastures, meadows, orchards, vineyards and wood-
land. Some detailed research was made for planning purposes of the
Danube Delta [315, 516]. A black-and-white map of land use in Ruma-
nia was also published with a commentary by L. Velcea and I. Jordan
in 1963 (317, 318].

Land use maps for Bulgamriiaa are limited to those made in coope-
ration with Polish geographers and published with comments in Poland
[101, 191, 313]. L. Lakov described premises underlying the comstruction
of the land use map, and compared them with those devised for other
existing methods [186].

Problems of land use surveys are rarely dealt with in the GGerrmnman
Democrattiicc Repwthllitc; studies leading to the preparatiom of
a detailed survey are practically non-existent [258].

SOVIET STUDIES

As agriculture in the USSR bases upon large farm umits, Soviet
scholars, similarly as those in the United States, are mostly preoccupied
with the evalution of the natural quality of land. The main object of
research {s not s much a form or orientation in land use but the natu-
ral value of land and changes induced by agrotechmics and improvements
applied. However, such maps are beyond the scope of this study. Only
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A. N. Rakitnikov mentioned in his publications that some imvestigations,
based upon a modified version of the classification prepared by the
Comnnission, had been started and were continued also in the Soviet
Union [234, 240]. Their range and development have not yet been dis-
closed. The classification used in the Soviet Union takes into account
some elements of the natural environment such as its susceptibility to
erosion; the level of ground waters, stoniness, etc. According to A. N. Ra-
kitnikov studies in which the eclassification Is used serve two aims:
1) determimnation of the uses as well as of the kinds of crops or stock-
breeding, 2) establishment of methods to be applied to associate agricul-
ture with natural environment, i.e. what erops should be cultivated in
a given area from the viewpoint of potential possibilities of the emviron-
ment. Mueh attention is paid to the general aspects of land use, theore-
tieal deliberations and methedieal assumptions [104, 196, 216, 276].

CONCLUSIONS

One of the main intentions of the Commission was to secure a uniform
character for all land use maps, irrespective of the conditions prevailing
in the surveyed country and thus to contribute to their full compara-
bility, as is the case with geological maps. Each category of land use
should be immediately recognizable without consulting the explanatory
notes and irrespective of the scale and the situation of the area which
the map portrays. The presented survey indicates however that those
intentions were realized only partially. In a majority of cases indivi-
dualistic solutions led to new classifications and symbols, differing from
those recommended by the Commissiom, even in studies carried out and
published under the auspices of the Commission. Such a procedure Is
hardly comprehensible and the motives of its application were not dis-
closed.

A large majority of maps are not comparablie, as various classifica-
tions, colours, or both, were used in the process of their produection.
Such a procedure was, for example, applied in British studies published
by the Directoriat of Overseas Surveys. Not only the colours were
inconsistent with the recommendatiions of the Comemission but also
different colouring was used in every map. Similarly the elassification
of land uses was worked out independently for eaeh map. Although
various forms of land use exist, yet, the elassification drafted by the
Comrnission is so elastic and universal that it ean be applied in all
conditions.

In certain maps, drawn Ia full aecordanee with the classification of
the Commission, or with minor changes to adapt them to the local
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needs — for the sake of economy — different colours were used for
their publication, or even one or two colours only, like i.a. the map of
Cyprus, or that of Sudan, reproduced in the monographs.

Some other deviations were caused by the utilization of available
topographical base maps on which land use categories were plotted.
A typical example of such a procedure is the map of the Second Land
Use Survey of Britain.

The Polish classification, as already indicated, proved to be a succes-
sful solution. The method applied in the survey and the cartographic
presentation put Poland among the leading countries in this field of
research, although, as far as the total number of published maps is
concerned, she is far down the list. Poland has become the main cemtre
of methodological studies, not only in relation to detailed survey but
also in relation to more general mapping, adapted to conditions prevai-
ling in European socialist countries.



III. CARTOGRAPHIC METHODS APPLIED IN THE CONSTRUCTION
OF LAND USE MAPS

Confusion in termimology as far as methods applied in economic
cartography are concerned had been quite great in Poland until last few
years when it was accurately established and standardiized [244, 246,
247, 296]. The termimology used in this survey of cartographic methods
was based upon criteria and terms proposed by L. Ratajski [244, 246,
2417].

The most common and also correct method for the topograpiic pre-
sentation of the distribution of uses is the areal method. It is wsually
used for the preparatiion of almost all analytic maps, in which only such
principal land uses, as arable land, grassland, woodland, etc. are presen-
ted, as well as in synthetic maps with more elaborated contents, inclu-
ding also, as far as arable land is concerned, the distribution of crops or
species of trees — in orechards and forests. All differentiated areas,
marked in colours or haehuies, are adjacent and exclude each other,
forming thus a clear picture of the various forms of land use. This is
one of the simplest methods as well, where ne calculations are required
for the processing of material collected in fleld research, or for the
interpietation 6f aerial phoetegraphs. The differentiated areas and the
administrative divisiens are net correlated.

Cartograms, understood as the processed relative statistical value
referred te a surface unit, predominantly administrative, are seldom
used in land use maps. On the basis of matetial analysed by the author
it appears that the cartegram was used only in the Polish land use map,
and even then not in its classic version. The strwetwrraall psewd o-
-cartogram (named the stripe ¢artogrmam) drawh on the
area of arable land was referred te suieh units as the village or gromada.
As sueh it dees not present the strueture of land utilization but its
erientation, established By means of ene of the methods used te defér-
mine the leading elements of the struetuie. These methods, applied
alse in agrieulturall spatial studies, were reviewed by K. Bieleeka ([i7].

The fundamental principle underlying the construction of a struc-
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turall cartogram is that its components added together make
a total of 100 per cent. In the case of the Polish map the main stripe
did not represent 100 per cent, but the cartogram consisted of sewveral
stripes of various widths, denoting the accepted class interval, for
example 1 mm = 0—20, 2 mm = 20—30, 4 mm = 30—40 apnd 6 mm =
= 40—60 per cent. The percentage values, arranged in class imtervals
and expiessed by the width of the stripe, denoted the share of the
separate group of erops in the total sown area, whereas the colour of
the respective stripe rharked the prederainant erop in the given group.

In recent studies, undertakem by the Department of Agriculttural
Geography, the orientations in arable land utilization have been deter-
mined by the method of successive gquotients, which implies that the

value of separate elements should sueceessively be divided by 1, 2 and
3, for example:

Group of crops 1 quotient 2 gquotient 3 quotient
intensifying 210 ha 105 70
extractive (exacting) 120 ha 80 40
structure-forming 90 ha 45 30

and subsequently the highest values arramged in the decreasing order
are accepted. In the above example by using six successive quotients
the group of intensifying plants will occupy ° of the main stripe, the
width of which is always the same and which represents -: extractive
plants= } and structure-forming = : The width of the stripe on
coloured maps can be 6 mm but en one-colour hachured maps — if
possible — a 12 mrm width is preferable, as more legible [180].

Limited financial means and the high cost of printing multi-coloured
maps has made it necessary to seek a one-colour solution. Such studies
were undertaken not only in Poland [79]. The presentatiom of arable
land orientations seems to be very difficult. A carttogrnam, which
may be called chequer (or US cheokeeY), proved to be a failure,
though its construction was quite simple [311—313]. Every group of crops
was represented by a different position of the stripe, the width of which
corresponded with its share in the sown area of the respective admini-
strative unit. The width of the stripes and class intervals were the
same as in the former type of cartogramms. The group of the intensifying
plants was indicated by the horizontal position, that of the extractive
plants — by the vertical and of the structure-forming — by the diago-
nal position,

The described cartogramm made it possible to read out orientations
in every unit, village or gromada. When this method was applied for
a general map, including a great number of units, the orientations were
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clear enough, but spatial differentiation of the units concerned disappea-
red. Looking at the cartogram one can first of all see blank spaces
between the stripes as white squares of equal dimemsions scattered on
the whole surface. The square form made the picture look identical
irrespective of the unequal width of the stripes and their imternal
differences.

The latest experiment, when a stripe cartogram was used on a one-
-colour map, seems to yield better results but still requires some im-
provement [236].

The same preliminary sheet of a simplified land use map was re-
printed in six colours, denoting principal uses: brown — arable Jand,
yellow — grassland, green — woodland, red — settlement, blue —
waters and black used for descriptions and a situational drawimg. This
attempt also requires further experimentafion as the quality of drawing
and the technology of litography should be improved,

The methods of symbeols is used quite frequently. Predominantly,
undimeewss borad ), qualitattiiwee symbols are used jointly with
the areal method. On the stirface, showing the area undefr a given use,
symbols denote certain particular features, e.g. on the areas wnder
orchards or forests the main speeies of the trees and their age. Symbols
can be lettiteess, geometmriicall figuress, poimtts, Hhachures
of arbitrary signs,

A specific group of methods is that called the code methods. Its one
variant, the fractiomall metrwod applied by certain American
authors and tested in Canada, eannot be classified into any group of
generally known raethods [118, 136, 251], It consists in plotting the
units on aerial photographs, as base material, by means of the method
of scope. The obtained effect is very much like that when the areal
method is used with the enly difference that the differentiated areas
are marked by a numeral code instead of a eolour or haehuies. The code
number cah therefore be interpieted as a speeifie kind of mnumerical
Sy MibolS.

The thus presented material, which has been collected in field rese-
arch, contains data relating to the type of economy, quality of land,
productivity, physical properties of the area, etc. whereas code symbols
can be used to mark various phenomena. Figures in the mumerator
denote the five general land classes and in the denominator eight fac-
tors were included.

The fractiomall code metthod of lamd cllassifica-
tiom

Land classes (general) expressed by the mumerator:

0 — barren lands,
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1 — forest land,
2 — agricultural land,
3 — land occupied by villages,
4 — urban land.
Barren land — 0 numerator: in detail
Gr — barren — rocky, Gc — barren cut over,
Go — barrem — burnt over, @b — barrem bog.

Forest land — 1 numerator: in detail

burnt over woodland, On photos 800" equal 17, 200’
best growth — commercial, equal 1" Add.

smaller dense growth, 110 — scattered 11,

stunted — scrub, 120 — scattered 12,

cut over, 130 — scattered 13,

alder, ete. 140 — sparse 14,

Agricultural lands — 2 numerator: in detail
On 3,300' equal 1% (unit of mapping equal 200 ac. approx.):

major land use — pasture — 0,
hay — 1,
hoe crops — 2,
mixed crops — 3

On photos 800° equal 17, 200° equal 17 unit of mapping field by field:
newly cleared land = 0,

cropland — hay, timothy, clover, etc, =1,
oats for fodder = 2,
potatoes =3
vegetables (turnip, cabbage, lettuce) = 4,
small garden plot = B,
pasture — very rough — non-arable land = 6,
never ploughed but arable =1,
pasture in rotation — §,
waste land and idle land — 9.

Type off ffarming

Full-time livestock and dairy — L,
full-time mixed farming — M,
full-time hoe crops — H,
subsistence agriculture — S,
part-time agriculture — P.
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Size of farm: Quality of buildings:
less than 5 acres — 0, poor — 1,
5—25 acres — 1, fair = 2,
more than 25 acres — 2. good — 3.
Physical conditions of the land: expressed by the denominator
1) Slope 2) Drainage 3) Erosion
0— 2% — 1, excessive — 0 — no evidence of erosion.
2— 5% = 2, good — 2, 1 — mild sheet wash,
5=1990 — 3; moderate — 3, 2 — severe sheet erosion.
15—30% — 4, imperfect — 4,
> 80% = § poor = 5,
bog (glei) — 6.
4) Stoniness of soil
0 — few stones,
1 — moderately stomy,
2 — very stony.
2 1L 23
23100231

The US National Resources Planming Board developed a umiitt area
lamdd classifiicattibon. In this method the complete symbol for
each land unit is in three parts. The main is the third long fraction. In
this part the numerator represents data as follows: major land use
(1—10 types), agricultural emphasis (A—F), field size (1—4), amount of
the idle land (1—4), quality of farrasteads and equiprment. In the deno-
minator seven digits and their subsequent orders relate to: slope (1—5),
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drainage (1—5), erosion (1—5), stoniness (1—4), rock exposure (1=8),
soil depth (1—4), soil fertility (1—5). This is an example of notation and
its explanation

1€51%3

333 1133
1 — general farming, G — grain, I — large (field size), 2 — liimmited
(@amount of the idle land), 3 — medium (quality of farmstead). In the
denominator: 2 — relative level to undulatimg, 2 — adequate (dirainage),
2 — little denudation, 1 — moderately stony, 1 — little or no rock
exposute, 2 — moderately deep of soil (3—6 ft.), 3 — moderaitdly fertile
[136, 274].

A similar attempt to use the fractional code method was locally made
in Canada and published as lamdl type — lamd use method.
This is alsp a combination of various letter and numetical signs, symbo-
lizing natutal properties and the actual land use type.

Here is an example of notation taken from the map [222, 251]:

T Silm X, D, W,.
The lamd typee—lamdl use classiiffiicattiiom im as fdlbows:
Saoidl

Origin of parent materials: b) Texture:
T — till, G gravel,
K — kame, S sand,
L — lacustrine, Lm — loam,
OW — outwash, Silm — silt loam,
NL — bottom lands, Clm — clay loam,
a — if shallow. Sicl — silty clay,
Cl — clay.
Stoniness of surface soil: d) Slope: e) Drainage:
n — few stones, X, — 0 — 2%, D, — excessive,
n’ — moderately stony, Xs — 2 — 5%, D, — good,
n” — very stony. X3 5 — 15%, D; — moderate,

Xy - 15 — 30%, Dy — imperfect,
Xz — > 30%. D; — poor.

Preseit land wse

a) Woodland:
Wo — burnt over,
Wc — cut over recently,
W1 — commercial growth,
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W2 — smaller dense growth,
W3 — scrubby or stunted small growth,
W4 — alder,

W10 — large trees but scattered,
W20 — scattered smaller trees,
W30 — open W3,

W40 — scattered W4.

b) Barrem lands:

Bt — barren 12 inch till,

Bta — barrem shallow till,

Br — barren rocky site,

Bb — barren bog (depth of peat estimated),
Bo — burnt over rocky land,

Bow -— barren outwash,

Bowa — barren shallow owtwash,

Bk — barren kame,

g — being grazed.

¢) Agricultural lands:
Co — newly cleared lJand,
C — cropland — Ch — hay,
Coa — oats for fodder,
Cpo — potatoes,
Cv — vegetables,
Cg — small garden,
P — pasture — Pa — natural pasture, never ploughed but arable
PF — very rough pasture — non arable,
Pe — pasture in retatien.
d) Urban land — U — includes fishing villages, airports, etc.

One of the requirements put before the cartographer is that this form
of transmitting information should be clear and legible. In both of the
above described cases this requirement was not complied with. A nota-
tion composed of sets of numbers and letters does not present — and
cannot do so — a clear picture of differentiation of the territory. Mo-
reover, to present any differentiation of units based upon some dozen
properties is a very hard task and when one wants to make use of such
a notation, it should be tramscribed to obtain a graphic picture which
will facilitate a visual grasp of the regionalization of phenomena.

The applicability of another method, devised by J. Hult, seems also
limited from the cartographic point of view [119]. The author determines
each predominant form of land use (i.e. settlement, arable land, wood-
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land, peatbogs, bog and other meadows) for every square kilometre in
a kilometre grid on a topographical 1:20 000 map or aerial photograph
on the scale 1:10 000. Predominant uses are marked in each square by
an undimensional qualitative symbol. Symbols of a given use, appearing
in groups on a majority of squares, present the spatial distribution of
predominant uses. It does not seem worth while to substitute a topograp-
hic picture, showing a real distribution of uses, by an interpeeted picture,
not very readable and te a certain extent deformed.

Finally, the isarythmic method should also be mentioned, although
it is in principle used mainly for the preparafiion of maps which are
beyond the secope of the present study.

The isarythmic map of agricultural land by Romer, irrespective of
the fact that the term land use was contained in its title, cannot be
classified as such. Agricultural land was there presented in percentages
of the country’s area, whereas territories rich in woodland (over 40 per
cent of the total), or poor in weedland (under 10 per cent), were marked
with arbitrary signs.

It might seem striking that the number of methods which have been
used for the preparatiion of such a highly specialized group of land use
maps is so small. This is probably caused by one, or even both, of the
following two factors. First ef all, the very concept of the map implies
that phenomena should be presented in a simple way by means of the
topographical approach te the problem. The second faetor is comnected
with the rmethod of collecting data, ie. with the mapping technique.
No comment is neeessary as far as the first faetor is eoneerned, because
the content of the map and its presentation is, after all, dietated by the
eoneept of the map, irrespective of the mapping technigues. The map of
the Seeend British Sufvey may serve as an example. Rieh material
eollected during detailed field surveys was net reprodueed in full en
the map. The seeond faetor will Be diseussed in detail in the next ¢hap-
ter, as it seems te be an exeellent starting peint for diseussing teehni-
ques.



IV. TENDENCIES IN THE DEVELOPMENT OF RESEARCH
METHODS AND TECHNIQUES

Out of the many ways of, classifying maps the simplest procedure is
to group them according to their scales. This method, so obvious that
it does not need any further comment, is also connected with their divi-
sion into detailed and general maps. Territorial ranges can also serve
as a classification criterion, for example, maps (or rather plans) of farms,
maps of villages and communes, up to maps of larger units, such as
states, continents or the whole globe. Moreover, large scale maps of
land use in towns can also be separately grouped.

There have also been attempts to group maps according to their
contents, i.e. analytiic, synthetic and complex maps [142]. On analytic
maps facts are registered without any generalizatiom, and such a map
presents, for example, the spatial distribution of land uses. Synthetic
maps give an interpreted picture of phenomena, while complex maps
show connections between phenomena. However, not all maps can be
classified univocally into one of the above listed groups.

It seems that no special classification is required for maps comtained
within this narrow section of thematic cartography. Perhaps it will
suffice to divide them into two main categories: maps based upcn field
surveys and maps worked out indoor on the basis of the analysis of
topographic maps or following the interpretatiion of aerial photographs.

The progress obtained in the technique of taking and imterpreting
aerial photographs has greatly contributed to changing the ways of
mapping land use patterm. Its negative effect is perhaps a current ten-
dency among geographers to abandon totally field surveys and to work
out indoor [160]. R. N. Colwell will have it that multiband cameras with
special films of magnetie tapes, new techniques of air photegraphy, éte.
make it possible to determine all reseurces en the Earth’s surfaee and
that all information ean be transmitted te a eomputerized data system
and subrnitted to guantitative analysis and pattern reeognition procediu-
res [74].
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The author of this study is far from negating the new achievements
of technique in geography. He believes, however, that the question of
research separately from the terrain and its indirect study could be
a starting point for discussion of advantages and disadvantages of both
field surveys and of modern research technmiques. At present, two ten-
dencies can be observed as far as land use investigations are comcerned:
one, which implies a thorough examination of the area even at the cost
of higher time imputs, leads to collection of a maximal amount of in-
formation on the terrain concerned and thus enriches the map cumtent
[21]; the second consists in a quick survey of larger areas at the ccst of
its content. Two examples from Great Britain may serve to illustrate
both tendenvies. By interpreting aerial photographs on the scale 1: 10 000
the land use map of North-West Cardiganshire was executed on the
scale 1:25 000 [116]. Without even entering inte a detailed discussion
of the key te the aerial photographs, thiough Its indoor imterpretation
and a field survey, only seven eategories were differentiated on that map,
namely: F — woedland, M — meadowland and permanent grass, A —
arable or tilled land, fallow, rotation grass, ineluding leys under three
yeais, H — Hheathland, meerland and reugh hill pasture, W — yards,
mines, eemeteries, spoil mounds and all agrieulturally unpreductive land,

— pends, lakes, reserveirs, ete., @ — gardens, alletments, Aurseries.

The map of the Second British Survey, made on the same scale but
drawn on the basis of field surveys, presented 13 main categories, often
subdivided. For example, arable land and woodland were each subdi-
vided into six sub-categories, market gardens into seven. Altogether, it
contained 64 various categories [69, 73, 140]. Moreover, it should be pginted
out that neither the material collected in field research, nor the capacity
of the map were fully exhausted. It seems, therefore, necessary to im-
vestigate the problem in a broader way and approach it more profoundly,
which the mefe analysis of the map content cannot produce. A quanti-
tative comparison between the two maps is not the most essential proce-
dure of evalustion, it would be more appropriate to compare the degree
of knowledge of the terrain covered by both maps. Neither specitic fea-
tures, nor the character, methods, orientations and the intensity of land
use within eaeh category of land uses can be learnt from an aerial photo-
graph.

Objections raised against the classical land use survey, which often
negate its purposefulness, are often directed against the static character
of resulting maps, against a rapid loss of their topicality, as well as
against the high cost of their elaboration and printing [257]. The last
of the above listed objections can be immediately refuted on the grounds
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that printing costs do not depend on the character of the survey, but
on the author’s concept, editorial make-wp, the technology of preparatory
work, etc. The comparison between the cost of the various types of
surveys could make an interesting subject for a separate analysis, yet,
it would not solve the problem of their usefulness. Time-devourimg and
costly character of the detailed field survey is often confronted with
much cheaper and rapid mapping based on aerial photographs. To take
aerial photographs as a basis will surely precipitate the whole work and
may decrease their cost. These advantages are, however, neither gene-
ral nor univocal. Firstly, sherter time spent on the collection of data
will undoubtedly rake the eentents and the knowledge of the area
poorer. The seeond aedvantage will be achieved enly when standard
photegraphs are taken (the eest ef which is net eounted) and no speeial
flights, direeted to the purpese of the research, is required. One of the
faest impertant eenditions faeilitating eerrect interpretation of the aerial
photegraph, espeeially as far as agrieulturall properties are eeneerned, is,
hewever, the seleetion of time for taking pietures. When this sonditien
is net fulfilled, which is eften the ease with standard photegraphs, the
ehanees of eerreet interpretaiion are greatly diminished. The faet that
the esAtent of a map, werked sut By interpreting aerial phetegraphs, i§
limited te prineipal forms of land use, I3 i.a. eaused By a diffieulty
enesuntered when attempting t8 identify the distribubiph 6F ereps. Even
panehremalifc, esleur of infra-red photegraphs used Rewadays de Aet
allew for eompleiely eorrect readings. The shade and tint, twe eéle-
ments en which the iRterpretaltion sheuld Be based, depend R 3 AUMBEF
of faeters, sueh as the part of the day when the phetegraph was {aken,
the eufrent phase of plant growih, seil humidity, light, pheiegraphie
materah, ete. All these facters may Bear an IAfluenceé upeh the actual
appearance oF {he crep and consequently upon the IRterpreidiim. Esreals
€an be distinguished from — fof example — prasses only it the pRBLs-
graph was taken iR the late phase o the V%%%E%% peried {339, 333).
The seale of the aerial photograph decides alsg over iis adequacy f8r
the varius purposes of research. & H: Siope distinguished the three
following greups of aif pROtBEraphs In PaRchromAtic PROIOBIADNS, 2€68K:
Hiﬂ%@ﬂ% thelr scale: under 1:36 668, From 1:38688 t3 1: 19666, over
119660 2nd noted that oRly HE third S184B Rad Mads i PossiBlE 49
FetBghise ESEQFQ‘&_ GFBRE (313, 283): THUS, 3% GBFBEL Feadings depend 8
§8 Many FAcISrs; |t caf Rardly Be assumed fhat the IRISFRIEWYRR I8 4l
ways [&liaBls:

Attempts to obtain a greater precision in interpreting cropland struc-
tures from aerial photographs were already made i.a. by D. Steiner,
K. Ruppert and P. Meienberg [215, 262, 263, 288—290). In Poland,
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A. Ciolkesz, frcm the Photointerpretaitiom Laboratory of the Warsaw
University Geographical Institute, was working on the micrephotometric
method of reading the cropland structure [52, 53]. His method, pain-
staking, expensive and not reliable as yet, i8 based upon an analysis of
the intensity of blackening in the negative. In optimal conditions the
precision of readings can be evaluated as approximately 80 per cent;
however, when fields are strongly fragmented this percentage is largely
reduced.

At the present stage of its development, air photography can be —
and has been in many cases — the only means for making the elabora-
tion of land use or other maps possible, especially in the areas which
are not easily approached, or in developing countries, which do not
possess sufficient cartographic documentafiom. Air photography cwmmtri-
buted greatly to the prepataition of the land use maps of Gambia, Sierra
Leone, ete. described in Chapter II. Efforts to perfection the technique
of photography have been continued. The problema is of particular
significance for the developing countries which have started to organize
their econotnies on new principles and have tg get a deeper knowledge
of the land resources and reserves. These subjects were discussed on
the already mentioned International Sympesium erganized by the Comi-
mission of the World Land Use Survey in eooperation with Shell Com-
pany, in London in 1970 [220]. Similar preblems were raised iA Mmany
papers, read during the 22nd Internatiomall Geegraphical Cengress held
in Montreal, Canada, in 1972.

Static character and rapid loss of topicality are features which
characterize not only land use maps but all types of maps with the
exception of those presenting properties of natural environment, which
changes rather slowly. It should, moreover, be remembered that aerial
photographs also lose their topicality, similarly as the map based upon
ther.

It seems therefore correct to infer that of all procedures known so
far the Polish method is most successful in maintaining the topicality
of the land use maps for a longest time. Instead of presenting separate
fields under rotated crops, which is the most changeable category, the
use of arable land is described by erientations in its utilization (i.e. erop
combinatiions), which are a much merfe stable feature. Leng experience
has proved that any greater changes in this respeet, whieh could impair
the topicality of the map, eéan be observed iA 10—15 years, depending
on the area [13].

The static character is a feature characteristic of all maps presen-
ting any given phenomemom at a specific time, i.e. predominantly of
all economic maps. A map presenting dynammically changes or develop-

€ — W. Jankowski, Land.
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ment trends cannot be described as a land use map in the strict sense
of the term. Therefore, there is no other way to make a survey more
dynamiic than to repeat it from time to time and thus register dhanges
which have taken place in the meantime, or to foresee their future cour-
se. In practice, such a procedure would make it easier to reach correct
locational decisions and thus to contribute to a more rational land use,
consistent with its specific propertiies, to a better spatial development
of rural areas.

Besides those generally applied in land use research certain other
techmiques, better directed towards analysing and interpreting land use
patterns on some selected small areas, were also used [32].

C. Board reviewed those methods in his paper read on the III An-
glo-Polish Geographical Seminar in 1967 [25]. One of the early examples
is a study carried out in Nova Scotia (Canada). The used sample area
reconnaissance method consisted in the detailed mapping of every field.
The thus investigated areas covered from 93 to 259 sq. km. Selection
was based upon many factors connected mainly with such properties
of the natural environment, as geological structute, type of soil, land-
form, accessibllity, etc. The results of tertitofial observations were re-
corded on the aerial photographs on the scale 1:15840. The areas
between the samples were surveyed i reconmaissance fashion by rapid
traverses during which land use as seen from the roads was recorded
directly to tepographical rhaps in the seale 1:63 360 or 1:50000 [76,
222]. Another example o6f such representatiive studies is mapping carried
out in the United States by the Natiohal Inventery of Seil and Water
Conservation Needs, referred te in Chapter 11 [5].

Certain attempts were also made to solve the problem by means of
a line traverse sampling design. P. Haggett, who carried out such imvesti-
gations in Brazil, came to the conclusion that this method was better
than either the point or area sampling [110, 111]. Another representa-
tive of the same tremd J. P. Latham introduced a system of traverses
along six directions when he analysed the cropland pattern of the
state of Pensylvamia, and thus Increased the amount of information
gathered. He presented results in terms of the frequency of imtercepts
(uninterrupted distances) of different length classes, 1.e. the number of
fragments under a given land use category per one specified territorial
unit and their respeetive sizes [195].

In Poland this type of research was carried out by J. Rakowicz-Gro-
cholska for the city of Warsaw. She based her investigation on land use
by means of a random sample method with sample areas, each covering
one square kilometre [107, 243].
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Sampling methods in their various forms can be useful in the in-
vestigation of processes shaping the land use pattetms, as their applica-
tion makes it possible to obtain the charactetistics of the uses. However,
they are not a substitute for a land use rap, which procures a full —
and not a partial — picture of the distribution of land uses,

Satellite photographs, this most recent inventiom, were intensively
tested by the Soviet Union and by the United States in the hope that
any improvement in their techniques would widen the range of their
application. At the present time their applicability is mainly limited to
research of a very general character, carried out on small scales.

The land use classification system, if combined with the application
of remote sensor data, can best exemplify these procedures. It bases upon
four levels of classification. At the first level, for which satellite ima-
gery is the source of information and very little supplemental informa-
tion is available, it is possible to distinguish only nine main categories:
urban and built-up area, agricultural land, rangelamd, forest land, water,
unforested wetland, barren land, tundiz, as well as perrmanent snow
and icefields. At the second level numetous subcategories can be diffe-
rentiated in greater detail, on condition that along with satellite and
high-altitude imagery topographiic raaps are also used. At the fourth,
the most informative level, the source of information Is described as
“low-altitude imagery with most of the inforrnation derived from sup-
plemental sources” [6]. A tendemey to introduce automation te carto-
graphic work can also be ebserved, i.e. ih connection with great popula-
rity of mathemiitical methods in geegraphical researeh [54, 74, 133,
225, 302].

As put by L. Ratajski, it is necessary “to elaborate as soon as possible
such methods of cartograpiic presentation of phenomena which could
be read by autornatic readers and autornatically processed. This is of
particular significance for the type of maps which — because of their
content — have to be quickly made available and duplicated” [245].
The statement concerns alse land use maps.

Efforts to improve the instruments which could be used in carto-
graphic notations and to make maps more effective were rmnade in the
Soviet Union and elsewhere [297]. Lately, the production of plotters,
i.e. an autormatic device for plotting connected to and directly steered
by a computer, has been developed. Until 1969 forty-four numerical
systemm had been worked out, applicable alse in cartographic processes
[47]. However, as MacKay raintains, only small scale maps ean thus be
produced; not meant for publication they are as a rule left ag original
plot to be used by researchers [206].
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The analysis presented above justifies the conclusion that modern
technological achievements were usually applied more for the registra-
tion of observations and information relating to the investigated area
than for the processing of data and for making a cartographical picture.
This situation is, however, not entirely satisfactory.



FINAL REMARKS

Leaving aside a detailed analysis of the usefulness of land use maps
for research, which seems to be obvious, the author wishes te point
out that — irrespective of certain deficiencies — they are highly useful
for practical pubposes, physical planning iR partieular, as a starting
point to the preparation of leng term plans [18, 171). This eonelusion
is corroberated By the pieneer survey ef land utilizatien in Great Bri-
tain, direeted By L. D. Stamp in the diffieult time ef Werld War 11,
when the diseevery of each uRused, 8f inesrreetly used, pieee of 1and
and the fellewing imprevement of its utilizatien were of greatest #mper-
tanee for the British and made it pessible for them 8 survive the G-
an Bleekade [281).

The initiator of land use research in Poland K. Dziewonhski wrote:
“Land use research is a very significant part of regional studies. Its sig-
nificance is closely connected with further utilization of its result, i.e.
the land use map, for the preparation of a respective regional plan. Ome
of the most important elements in such & plan is the zonal plan, which
is nothing else but a long term plan, i.e. the land use map” [83].

M. Shafi pointing out to the tragic malnutrition of Indian people
emphasizes that: “India’s food problem is not a temporary diseguiliinrium
between supply and demand. It is a manifestation of the misuse of the
land and primitive and beckward agriculture made to supply a liveli-
hood for an increasingly large and growing population”. One of the
most important features, largely responsible for such a situation, is —
according to Shafi — lack of a land use map. He appeals: “So the great
need of the moment is to carry out a LAND UTILIZATION SURVEY
to ascertaim the present use and misuse of land, ... Without such a sur-
vey it is not possible to indicate the exaet extent of land that can be
reclaimed and the extra production that can be obtained by planning
our land on a scientific basis” [269], In other overpopulated coumtry,
ie. Japam, the growing recognition of the significance of a land use
map for the improvement of agriculture brought about the preparation
of extensive detailed surveys [320]. European attemapts to utilize Jand
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use research in planning can be exemplified by the survey of land
around Liége (Belgium) [48].

On the basis of the above exampies it would not seem ecorrect to
negate land use maps in general, irrespective of whether they are in
their more developed form, as a result of a detailed field survey, or
whether their content is reduced because they have been based upon
the interpretation of aerial photographs.

The role played by land use surveys and maps in planning is impor-
tant, especially at the present time when the current common trend is
to increase agricultural productiom, when taking over of agricultural
land by other categories of land uses is of vital importamce. A map
presenting the spatial pattern of all land uses, together with the assess-
ment of their natural value and the current state of development, will
allow the planners to select residential, industrial or cenmmunications
areas, etc. in a proper way.

The fullest use which can be made of a land use map is to confront
it with another map of the same territory which may provide some sup-
plementary information, like the map of natural conditions, or the com-
plex map of the natural environment. In Poland, the comparison hetween
the arable land orientatioms, shown on a land use map, with soil com-
plexes differentiated on a soil-agricultural map, can lead to the con-
clusion that certain good soils, for which the land use map shows the
orientation: rye-potatoes but which are specially suitable, for example,
for wheat or sugar beet cultivation, are improperly utilized.

Moreover, the land use map may also become a basis for the prepa-
ration of many special maps, such as sozological, or that of protected
areas. A very important current problem Is the protection of natural
environment, which requires that the area should be surveyed, an in-
ventory of its resources drawn up and areas of special value differenm-
tiated for protection. The land use map s a great aid in such activities,
because it shows also devastated areas, non-productive land as well as
areas of high capability and value for agrieultural production, the areas
of intensive agricultute, valuable woodland, water reservoirs of clear
water runs.

The present study provides an irrevocable positive answer to the
question whether or not land use research should be developed. The
continuation of such studies should however be accompanied by simulta-
neous attempts to improve the technique of field surveys and above all
to devise a method of a much quicker procession of data and their sub-
sequent cartographic presentation.
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KARTOWANIE UZYTKOWANIA ZIEMI. ROZWOJ | METODY

Streszczemiice

Przedmiioterm pracy jest analiza poréwnawmeza i ocena map uzytkowania ziemi
rozumianych jako mapy obrazujace przestrzenme rozmieszczenie form pokrycia
powierzchmi zlemi, uzytkowamych lub nleuzytkowamyeh pizez cziowieka, w ich
zwigzkach przestrzennych I wzajemnej wspolzalezneéei. Pominiete natomiast zosta-
ly pokrewne opracowamia, jak mapy ro$linmedci, mapy le$ne, mapy produkeji ros-
linnej, 2zwierzecej, mapy ekonomiczayeh i speteeznyeh aspektéw rolnietwa oraz
mapy atlasowe.

Nie spotykana wczesniej liczba, zakres 1 forma opracowarfi wykonamych w XX w.
wskazuja jednoznacznie na nasze stulecie jako okres wlasciwego rozwoju badan
uzytkowania ziemi., W tej dziedzinie wiodacyg role odegrata Wielka Brytamia i ona
data poczatek pracom na duzg skale. Z inicjatywy L. D. Stampa w latach 1930—
1945 wykonano zdjecie Anglii, Walii i Szkecji zakoficzone m. in, drukiem serii 166
arkuszy mapy w podziatee 1 :63 360, Znaczenie praktyczne i naukowe zdjecia bry-
ty)skiego spowodowato dynamhieziy rozwoj tego rodzaju prae na Swiecie. W 1949 r.
na pierwszym powejennyr Miedzynarodowym Kongiesie Geograficznym w Lizbo-
nie powolane Kerisje Swiatowege Zdjeeia Uzytkewania Ziemi, ktérej podstawewym
zadaniemh byle zerganizewamie Sswiatowege zdjeeia wedlug jedmolityeh zalozen
wypracowamyeh przez Kormisje. W 1956 f. na Kongiesie w Rio de Jameire Kemisja
W sWyth raporeie denesita 6 pracaeh prowadzemyeh juz w bliske 60 krajaeh,

Wplyw jaki wywarlto zdjecie Stampa, uznane za klasyczme, na inne prace pro-
wadzone w wielu krajach, pozwala potgczyé je w znaezna grupe i okre$li¢ mianem
szkoly angielskiej. Wptyw ten miat eharakter zar6wano bezposredmi, jak i w pewnej
czeSei podredmi poprzez Komisje, ktéra zalozenia swojej dziatalmoéei oparta na
doswiadczeniach zdjeeia Stampa. Do grupy tej naleza: drugie zdjeeie brytyjskie,
rozpoczete w 1960 t. i kierowane przez A. Coleman z fhapamhi 1 :25 000 oraz szereg
zdjeé i map inayeh krajéw, np. Hongkongw 1 :30 000, Cypru 1 :230 000, epracewania
wykonane dla ebszaru Indii | Pakistamu, mapa fraku 1:1 000 000, sudariskie arku-
§ze mapy w tej samej pedziatee i mapa Sudanu 1:4 000 000, epracewamia M. Cole
i C. Bearda detyezace Afryki Peotudniowej, préby kartowamia uzytkewamia Ziemi
w Nigerii, a przede wszystkimh zakrojene na szereka skale praee kanadyjskie oraz
australijsiie.

Z prac nie zwigzanych ze szkolg brytyjskg nalezy wyrmienié rozpoczete w 1915 r.
amerykafiskie préby przedstawiemia przestizennego rozmieszezenia giéwnych uzyt-
kéw ujetych tacznie. W pézniejszym jednak okresie prace ametykafiskie ograniczaly
sie gléwnie do oceny warumkéw Srodowiska geograficzhego. Jedmym z pierwszych
krajéw, ktére przystapity do opracowanmia mapy peodejmujae inicjatywe Komisji,
nie stosujae sie przy tym de jej zaleeeti, byly Wioehy, gdzie wydame 28 arkuszy
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mapy 1:200 000 pokrywajacych caly kraj. W Japomii oprécz podstawowej mapy
w skali 1:50 000 ukazujg si¢ opracowane wediug tych samych zalozen mapy w po-
dziatkach 1:25 000 i 1:200 000. Specjalna sekcja zdjeé¢ uzytkowamia ziemi Dyrekto-
riaitu Zdje¢ Zamorskich z siedzibg w Londynie wydaje mapy opracowane na pod-
stawie zdjeé lotniczych dla krajéw nie posiadajgcych szczegélowej dokumentacji
kartograficznej. Ukazaly sie m. in. mapy Gamibii, Ghamy, Sierra Leone, Malawi.

Godny podkreslenia jest udziat Polski w tej dziedzinmie badafi. Juz na wspom-
nlanym Kongresie w Rio de Jameiro, w sklad Komisji powolany zostal przedstawi-
ciel Polski, co bylo wyrazem uznamia dla zademonstrowamych tam polskich map:
przegladowej mapy Polski 1 :1 000000 i szczeg6élowej mapy okolic Mragowa 1 :25 000.

W rozwoju polskich prac wyrézni¢é mozna dwa zasadmicze okresy. Pierwszy
to okres fiedzywojenmy, W ktdrym badamia i praee zwijzane z uzytkowaniem Zzie-
i mialy eharakter rozproszony, obejmowaly rmale obszary | wykeaywamz byly
przy okazji prowadzemia innyeh badan geegrafieznyeh. Dla drugiiege okresu, powo-
jennmego, charakivrysiyezma byla dazhoié do wypracowahin metedy szezegélowego
zdjeeia eatege kraju i niemal wszystkie, nawet edesebniene i ebszarewe niewielkie,
badania terenewe stuzyly iemu eelewi. Pelskie] metedzie wypracewanej w kfaju
nadane astateezhie uniwersalha forme W opareiu 8 bBadamia prowadzene W inAyeh
krajaech. Polska zaliezana jest d8 krajew wiedaeyeh W iej dziedzinie badam, éhe-
elaz w publikaeii map, ped wazgledem ilesciowym, zajmuje daleka pezyejs.

Z licznych graficznych form przekazu informacji, czyli metod kartograficznych,
na mapach uzytkowamia ziemi znalazlo zastosowamie tylko kilka. Powszechmie sto-
sowana jest metoda powierzchmiowa, nie wymagajaca obliczen, prezentujaca rezul-
taty pracy terenowej tzw. kartowamia bgdz wymiki interpretacji zdjeé lotniczych,
przy czym wydzielane powierzehnie sg niezalezne od podziatu administracyjnego.
Kartogram rozumiany jako odpowiednio przetwoizona wzgledna wartto$é staty-
styezna odniesiona do jednostki powietzchmi, najezeseciej ademimistracyjnej, zastoso-
wany zostat w zasadzie tylko na polskiej mapie i to nie w ezystej postaei, lecz
jako pseudokartograrh strulkturalmy nazwamy kartogramer paskowyin, Wykreslony
fla pewierzehni gruntéw erhyeh, odniesiony do jednostki administiraeyjnej jak wies
lub grefnada, ebrazuje nie struktui®, leez kierumek uzytkewamia gruntéw ernyeh.
Czesto stesowana jest metoda Sygnatur. Sa te przewazhie syghatury jakofeiowe,
bezwymiarewe uzywane W pelaezeniu Zz meteda pewierzehniow?y Rp. do eznaezafia
przewazajaeyeh gatunkew drzew W sadaeh lub lasaeh.

Oddzielng specyficzng grupg sa metody, znane z prac amerykafskich i kana-
dyjskich, ktére mozna nazwaé szyfrowymi. Trudno je zaszeregowa€ do ktérejs z pow-
szechnie stosowanych metod. Mozna przyjgé, 2e do wyznaczamia jednostek na ma-
teriale podkiadowyrm stosowana jest metoda zasiegéw. Jedmostki te tworzg jednak
obraz typowy dla metody powierzehniowej, tyle 2e powierzehnie réznicowame s3
kodem liczbowym zamiast kolorem ezy kreskowamiemh Sam kod moze byé uznany
za speeyfiezny rodzaj sygnatur liezbowyeh. Pizedstawiony tg metoda materiat zebra-
Ry w terenie zawiera dane 8 rodzaju gespedarki, jakosei ziemi, wydajnusci, warun-
kaeh fizyezriyeh terenw i in. oznaezenyeh literami badz liezbami. Tege redzaju
zapis nie daje i fie moze daé na fMapie Wykaszneye zréznieewania terenw i w eelu
ulatwiemia wizualpege uehwyecenia rejonizaeji zjawisk wymaga en przelezenia fia
ebraz grafiezfiy.

Rozwoéj wykonywamia i interpretowamia zdjeé lotmiczych wywart znaczny wplyw
na zmiane sposob6w kartowamia terenuw. Wywolat réwniez w pewnym sensie ujem-
ne dla geogratii zjawisko odchodzenia od pracy w teremie | przechodzemia na bar-
dziej kameralmy, gabinetowy sposéb opracowaii. Zauwazyé mozna dwie tendencje
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w badamiach uzytkowamia ziemi. Jedna stosujac metode gruntownych badah tere-
nowych kosztem wiekszego nakladu czasu i pracy prowadzi de uzyskania maksy-
malnej ilo$ei informacji o badanym terenie i co za tym idzie wzbogacenia tresci
mapy. Druga korzystajac z fotografii lotniczej prowadzi do szybkiego pokrycia
zdjeciem znaeznych obszaréw, jednak kosztem tie$ei. Ograniczenie tre$ei map, opra-
cowanyeh droga interpretacji zdjeé lotmniczyeh, do glownyeh form uzytkowamia zie-
mi wynika m. in. z trudmo$ei bezblednego odczytania bardzo waznej cechy —
struktury zasiewéw. W wielu krajaeh praeuje sie nad zwiekszeniem stophia precy-
Zyjneéei interpretaeji struktury upraw ze zdjeé lotniezyeh. W Pelsce badamia nad
mikrototormetryezng fetedy odezytu prowadzone s3 w Pracewni Feteimterpretaeji
Instytutu Geegrafii UYniwersyidtu Warszawairge. Meteda ta jest jednak ZWmudna
i kesztewna i na ebecnym etapie réwhiez nie jest dekiadna. W eptymalnyeR wa-
Funkaeh, Przy jej zastesowaniu MezR3 uzyskae dekiadpose edezytu okels 8699, przy
€Z¥M Ra oBszafach o silAym rezdreBRiehiu pel wariest ta dlega znacznemu #MAiej-
széfiy.

Oprécz utartych metod, powszechnie stosowanych w dziedzinie badan uzytkowa-
nia ziemi, wystepuja réwniez préby bardziej problemowego ujmowania zagadnien
oraz préby analizy i interpretacji uktadéw uzytkowania ziemi na wybramych, matych
obszarach., Metody reprezentacyjne s§ niewatpliwie przydatne w badaniach pro-
ceséw ksztattujgeyeh strukture uzytkowamia ziemi, pozwalajg uzyskiwaé charakte-
rystyki sposobéw uzytkowania, leez nie zastapia mapy uzytkowamia ziemi jake pel-
nego, a nie wyeinkowego, obrazu przestrzenhego rozmieszezenia wZytkéw.

Zdjecia satelitarme, zdobyez ostatnich lat, sq na razie przedmiotem intensywnych
prac prowadzomych w Zwigzku Radzieckim | Stanach Zjednoezonyeh. Zmierzaja
one, poptzez doskonalenie techniki wykonywamia, do6 rozszerzenia zakresu stoso-
wania tych zdjeé.

Zarysowata sie¢ rowmiez wyraZna tendencja automatyzacji prac kartograticznych
m. in. w wyniku wprowadzemia metod matemztyrzmych do badan geograficznych.
W ostatnim okresie nastapit znaczny rozwéj produkcji plotteréw, czyli automatycz-
nych urzadzen rysujacych, polaczonych z komputerami i bezposredmio przez nie
sterowamych. Do 1969 r. opracowano 44 systemy numeryczne 2z mozliwo$cia zasto-
sowania ich w kartografii. W ten sposéb uzyskuje sie jednak mapy maloskalowe,
nie przekazywane do publikacji i pozostawiane z reguly w formie pierworysow.

Przydatmoéé mapy uzytkowamia ziemi dla praktyki wykazama zostala przez pieo-
nierskie zdjecie Stampa przeprowadzome w trudnym okresie zaréwno kryzysw,* jak
i 11 wojny $wiatowej, kiedy poznanie kazdego wolnego lub Zle uzytkowamego ka-
watka ziemi, a nastepnie jego pelne | wlasciwe wykorzystanmie przez rolnictwo
miato wielkie znaczenie dla przetrwamia niemieckiej blokady wyspy. W Indii geogra-
fowle wséréd wielu przyezyn 2zywno$ciowego kryzysu wymieniajg m. in, wlasnie
brak mapy uzytkowania ziemi i apelujg o przeprowadizenie zdjecia w celu ustalenia
stopnia wadlliwesei uzytkowania ziemi | opracowanie mapy, ktéra pozwolitaby usyste-
matyzowaé i whaseiwie ukierunkowaé indyjskie rolnictwo. W innym przeludnionym
kraju Japonii, réwhiez deeenione znaezenie takiej mapy dla poprawy stanu rol-
nietwa przeprewadzajae szeroke zakrejene szezegétewe zdjeeie.

W obecnym okresie powszechnego dazenia do zwiekszenia produkcji rolnej, gdy
sprawg wielkiej wagi jest problem utraty uzytkéw rolnych na rzecz innych dzialéw
gospodarki, znaczenie 2zdjecia i mapy uzytkowania ziemi wydaje si¢ oczywiste.
Mapa przedstawiajaca przestrzenny uklad uzytkéw, w powijzaniu z ich wartoscig
przyrodmicza 1 stanem zagospodarowania pozwala na wlasciwy wybdr terenéw
przeznaezohyeh pod budewmnictwe mieszkaniows, przerystows, komunikaeyjne i in.
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Aktualny | wazny problem ochrony $rodowiska naturalnego wymaga poznania i in-
wentaryzacji terenu oraz wydzielenia obszaréw szczegélnie cennych gospodarczo
i zaslugujacych na ochrone. Doskonala pomoecg w tych czynno$ciach jest mapa
uzytkowania ziemi wyré2niajgca zaréwno obszary zdewastowame, nleuzytki, jak
i obszary o duzej przydatmo$ei i waktedei, m. in, obszary intensywnie uzytkowane
rolniczo, wakiwsciowe zbiorowiska lesne, zbiorniki i eieki ezystyeh wéd.

Whnioski wynikajace z analizy zebranych materiatéw kartograficznych i teksto-
wych wykazujg przydatme$é map uzytkowania ziemi w badaniach naukowych i prak-
tyce gospodarezej, potrzebe kontynuacji tego rodzaju badan oraz konieczno$é dal-
szego doskonalenia teehniki zdjeé terenowyeh, a szezegélnie meted szybkiego
przetwaizania zebranych faterialéw i kartografieznege ich przedstawiania.



KAPTOITPAOUPOBAHMUE WCIIOJIbBOBAHUA 3EMJIA. PASBBUTUE U METOJbI

Pesonme

npe,quT pa60'ru — 3TO cpanun‘renmuiﬁ AQHA/IM3 U OLEHKa KapT MCMNO/Ib3OBAHHNA 3EMH,
MIOHUMAEMBbIX KAK OTOOpaxenne TepPUTOPHANLHOIO pasMeulernna (OpM NMOKPLITHA 3eMHOM nosep-
XHOCTH, UCMONb30BAHAKRIX MNKU HEUCNO/Nb30BaMHRX YE€JJOBEKOM, B UX TEPPUTOPHAMbELIX CBAIAX
U B3aMMO3aBMCUMOCTH. 3aTO He NPUHATLI BO BHUMAHHE CMEXHbLIE paapaﬁomn KaK KapTbl pacTu-
TeAbHOCTH, N1€COB, PACTUTENLHOM M XUBOTHOW MPOAYKUWHM, KADT IKOHOMMIRCKAX M COLMANBHBIX
acAeKTOB CEAbCKOFO XO3AWCTBA, a TaKKe aTMACHbX KapT.

He nHaGniofaemoe AO CMX MOp KONMYECTBO, npegen M Gopma pa3paboToK, BLIMONHEHHbIX
B XX B., OAHO3HAYHO YKa3biBAalOT HA HAlWle CTONETHE KAK Ha nepuos Haanexawero pasBUTHA MC-
cnefoBanmit 0 MCAOMb30BAHMIO 3eMAM. B aTolt obnactu Bedyilyid pPonb Chifpana Bemuko6pu-
TaHWA, KOoTopas Aafa Hayano pa6otam B kpynHom Macwtabe. Mo uHuuuatmee JI. JI. CToamna,
B 1930—1945 fr. 6bifia chenaHa cheMKka AHriuu, Yanca u LloTAanAnmn, B pesynbTate KOTOpPOWH
Bbillifia M3 fieyatu cepum 166 AucTOB kaptel B Macwitabe I:633860. [THATNHRULE Wi HAIYIHIRE
3HaveHue OpuTamekolt ChbeMkw BbI3BAAO AWHAMIAMECKOE pPalewivwe 3TOFO Twia pabot B MMUpe.
B 1949 r,, Ha nepBOM fiocneBoeHHOM MexayHapoaHom [eorpaguyeckom Korrpecce B Jiucaboke
6biia co3faHa Komncens Muposoi Chemkv Menenbiobanna 3eMiu, 6EHOBHOM 3ahavel KoTopown
fABfiAfiac OPraHM3auMA MUPOBOH CheMikv f6 BAMHAKOBLIM MBAGKeHUAM, BbipaGoTarHbiM KoMue:
eMen. B 1956 f. Ha KBHFpecce B PuoAe-H anelipo KoMmeews AokfaALIBAMA 6 PaBoTax, BEAYILIMXER
yie fie¥Tu B 60 &FpaHax.

BausHue cvemkn CTaMna, cyuTaiowedica knaccuyeckom, Ha Apyrme paGoTbi, BeAYLIHECH BO
MHOIHX CTPaHaX, MO3BONAT OGBEAUHUTL UX B 3HAYMTENbHYIO rPyNNly U HA3BATb AHIAMACKON LUKO-
noit. DTo BAMAHUE ObIN0 HEMOCPEACTBEHHOR, & Yepes KOMMACCUIO — MOCPEACTBEHHOE, T. K. OCHO-
BOit feaTenpHOCTH KoMuccnu SBUACA OfbIT cheMkn CTamna. K 3Tol Fpynne ApUHAAREXKAT: BTOpasn
6puTanckaa cheMka ¢ kaptamm 1:25 000, Hayatas B 1960 F. foa pykoBoacTeom A. KoOjibMaH,
a TaKkKe Pif cHeMOK M kAPT ApYFwx €TpaH, Hafip., FoHKoura 11:80000, Kufipa 1L: 23008, padoas!
Kacaouwwecn Tepputopum Mnanu U Makuetawa, Kapta Mpaxa 1:1000000, cyAanckue AMCTbl KAPThi
B TOM e Maciwitabe ¥ kapta CydaHa 1:4000000, pa6etet M. Kone U K. Eopha kacaollvecs
HOXHOM Adpuku, NOfbITKM KapTupoBaNWA WMCHO/LIOBANAA 3eMhv B Hwrepwwu, a fipexAe BEero
LLiMPOKO 3JaAyMankeie KaHAaACKWe W aBcTPammickae pPaboThi.

Pa6oTbl HeGPUTAHCKOM LUKONbI — 3TO HayaThie B 1915 f. amepmixasckne nonbitkn oTobpa-
3UTb TeppUTOPHANLHOE PA3MELCHNE FRaBHbIX YrOAMit, BIATeIx BMecTe. OfHAKO, B Gonee no3awHee
BpeMs amepukanckme paboTel orpanndMBasimes, FiaBHbiM 06pasoM, OUEHKOWM ycAoewit reorpadu-
yeckoi epefbl. OAHOM U3 fiePBuix €TPaH, KOTOpas Havaha Pa3paGomiky KapTei COFAACHO MHMLIMA-
Tuse Kommeeuu, HO Ge3 cobmonemua ee fipeAnucanudt, ABuAace UTanma, fae W3AaHo 26 AuUCTOB
kapTet 1:200000, foKpbiBawOuLiwx BEIO cTpamry. B FinoHuw, KPoMe ocHoBHoM kapTer 1:50000, fio
TeM e flofoweHuAM, H3hawe! KapTet B MaewTaGax 1:25000 4 1: RAOSHY). CrieciusaTinidn AR
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CbEMOK WCMO/Nb30BaHMA 3emnm [IMpekTopMaTa 3aMOPCKMX CbeMOK, Haxogsmeroca B JIOHOOHe,
WU3[aeT KapThi, Pa3paboTamHbie HA OCHOBAHMM ABUACHUMKOB, ANf CTpaH, He OONafAILKX AeTaNb-
HO kaprorpadhinwecxoli foxyMeHTauymed. Builuna B cBeT, M. np., kapta ['ambmm, anbl, Cbeppa
Jleone, ManaBuu.

Heo6Xx0aMMo noauepkHyTb y4yactue [Monbium B 3TOW o6nacTm Mccnegobavui. Yyke Ha yno-
MsaHyTOM Komnrpecce 8 Puo-pe-XXauelpo, B coctaB Kommecmn souwen npejgcraButens [lonbuum,
4YTO ABNSNOCH MPU3HAHKUEM ANA 3aAEMOHCTPHPOBANHMIHLIK TAM MONBCKMX KAPT — 0630pHON KapThb!
Monbiuw 1:1000000 U AeTanbHOM KAPTbt OKpecTHOCTeHi MpOHrosa.

B pa3BuTMM nonbCckux paGoT HAGNIOAAIOTCA OBa OCHOBHLIX nepuoga. IepBelh — 3TO Mex-
BOEHHbIW Mepuoj, B KOTOPOM MCCNefOBaHMA U PabGOTLt MO BOMPOCAM UCMONb3OBamMNAH 3eMNU Gblu
pa3po3ueHbl, OXBAThHIBANKM HEGONbIIME MOWAAN M BEAUCh 3A0AHO C APYFMMM Feorpagmyeckumu
uccneposaHusMu. BTOpo#, NocieBOeHHbIA MEPUOS XapaxkTepudyeTca CTpemMneHweM K BbipaboTke
MeToda AETANbHON CbeMku BCei CTpaHbl. DTOW Lienu CAYXKUAu fOYTM BCE, Aawe 060CO6MeHHbIE
U TeppuTOpUAnbHO HEGOAbLIME fofeBble UCCiefoBaHuA. [locKofeky MeETORY, BhPAGOTAHHOMY
B cTpaue, fipUAAHA B KOHLIE KOHLOB yHUBEPCAfbHAR GOPMA WA 6ale uccAefoBawwi, BEAyLiuxcA
fiofibCkUMu reorpadiamm B APyFvx cTpawax, nosToMy lofbiua cyUTaeTea BeAyuwieW CTPawol B uc-
chRefoBannA% B 9ToN 66AacTv, XoTa B fy6AVKauWM KapT, B KOAWYECTBEHHOM OTHOMRHWW, 3aHUMAET
Aafekoe Mecto.

U3 mHormx rpadumyeckmx opm fiepesaum uHdopmaumii, T. €. KAPTONPHHMHRCKNK METOAOB,
TONbKO HECKOMbKO HALING MPUMeHeHwe HA KAPTax UCHONb3oBanWA 3emnwn. [1oBCEMECTHO MpuUMme-
HAETCA MOBEPXHOCTHbI MeTOA, He TpeOyrouwi BbiMUCAeHwHt, fipeACTABARIOWLMA PESyTbTATHE
noneeoit paGoThl T. H. KAPTUPOBAHWA UfiM PesyfibTatel UHTEPripeTalinin ABMACHEMOK, IPUYEM Bbi-
AeneHHble fifiOWaAn He 3aBMCAT 6T aAMMHWCTPATMBHOIO AefeHws. KapTorpamma, foHUMaeMan
KaK CoOTBETCTBEHHO fiepepaboTamuas OTHOCHTEAbHAm CTATMCTIANECKAR BEAMYMHA, OTHEceHHAR
K TeppUTOPHaRbHOf eAMHMLE, Yalile BEEFO AAMWHWCTPATABMON, NPUMeHeHA TOABKO HA MOALCKOM
KapTe ¥ To He B YMCTON OPMe, HO B BMAS CTPYKTYPHOWM MCEBAOKAPTOrPAMMEL, HAIBAHHON 110/0=
coBoW kapTerpammoit. BoiuepyeHHas Ha f6BEPXHOGTH faxeTHex 3eMefib, OTHECEHHAR K AAMMHM-
cipatuBHOWM eAUHWUE Kak 668 Wiv FPOMAdR, O6HA M3B6PAXART He GTPYKTyPy, a Haflpasfiexue
HORmOAb30BakWA faXoTHbtx 3eMefs. HaeTe ApuMenseTen MeToA curHatTyp. MpedMywiReTRRHHO 370
KaveeTBeHHble EUFHATY b, 6e3pasmepriie, YHOTREBAsRMER 6BMEETHO ¢ NBBEPXHOETHBIM METOAOM,
Hafp., AA% 6603MAYeHVH APeE6RAAARIMK BUAGE AGPEBBRB B 63AR% WAW Aeeax.

OTaenbHYIO CrieluuyecKyio rpynily COCTABASIOT METOAbI, M3BECTHbIE MO AMEPUKAHCKUM
U KaHaaCcKuM PaboTam, KOTOpble MOXHO HAa3BaTb KOAOBbIMM. VX TPyAHO NPUYMCIUTHL K KAKUM-
6o 06bIMHO NPUMeEHAEMBbIM MeToaaM. MOXHO NPHHATL, YTO ANs 0603HAMEHNS €ANHML HA OCHOB-
HOM MaTepuane npumessiercs Metoq o6beMoB gelicTBus. OgHAKO, 3TH eJMHULLI JAIOT THITHYHYIO
K3PTHHY TNOBEPXHOCTHOrO METOAad, C TeM, 4TO njowamm aAxddepeHLMPOBaHE!I YHCIOBLIM KOAOM,
a He UBETOM WM WTPHUXOBKOW. CaM KOJ MOXHO CYMTATh CrieUU(HU4YeCKUM THNOM MUCNOBBIX CHT-
waryp. FpeacTapnesspiii 3THM MeTOOOM COOpaHHBI MaTepHasn 3aK/IOYaET AaHHbIE O THNE XO3AN-
€TBa, KAYeCTBE MOYBbI, NPON3BOAMTENBHOCTH, DHIMYECKMX YCTIOBUAX MECTHOCTH W Np., UMEIOLUHX
GyxeenHOoe WK yucnosoe oboswaueHme. Takas 3anKuch He AaeT W HE MOET JaTk Ha KapTe OTHeT-
nuBoi auddeperuManmMm MECTHOCTHM, M 4YTOGB!I Nnerye GbiNO ONTHYECKM YNOBUTL patioHWpOBaHHe
#B/eHUIA, HEO6X0AUMO fipeAcTaBUTE €8 FPAdUYeEKH.

Pa3puTve BbLINONHEHWA M UHTEPNpeTauwn ABHACHEMOK OKA3ANO 3IHAYMTEAbHOE BNWAHME Ha
W3MeHeHue CNoco60oB KapTUpOBaWWA TeppuTopuw. DTO BbI3BAAO, B HEKOTOPOM CMbICNe, OTpHLa-
TenbHoe Ans reorpaduv sBNeHwe OTXOAA OT fOfeBbIXx U fiepexody k Gonee kamepanibHbiM, 1a60-.
paTopHbiM pa6otam. MOXHO OTMeTUTL ABE TEHAEHUWW B UCCAEAOBAMWAX MO SEMIENONLIOBAHUIO.
Opna, fipu fipuMeHewuy MeTOAa OCHOBATefibHawk fOfiBBIX UcCfefoBawwdi ¢ 6OMbwWIONH 3aTpaTol
BpeMeHu i TpyAa, BEAET K OAYYEHUIO MAKEUMAABHOIO KOAWMYEETBA UHEIOPMANMT O UCCHEAYEMOH
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TEPPUTOPHN W, YTO 3a 3TUM crefyeT, oOOraleHMIo coaepXanmsi KapThl. Bropas, noab3ysce asi-
CheMKaMM, BeJeT K ObICTpOMY MOKPBITHIO CHEMKOW 3HAYMTENbHBIX MPOCTPAHCTS, HO, OAFAKE,
38 cyeT coaepxanusi. Coaepyamme KapT, pa3paboTammisix MyTeM WHTEpNpETAlin ABHACHEHQIKE,
OrpaHM4eHO rnaBHbiMKu HOpMaMK MCNOMb3OBAHMA 3EMNH, T. K. BOSHUKAIOT TPYAHOCTH B TO'HOM
oTcyeTe OYeHb BAXKHOFO MPU3HAKA — CTPYKTYPbl 3aCeBOB. BO MHOImMX CTpaHax BEAYTCA pPatOTH
fio yBeAM4eHUIO CTeneHn TOMHOCTH MHTephpeTalmm CTPYKTYPsl 3aCeBOB 10 aBuacbeMkam. B oG-
Ltié HecfiefoBakuA fio MUKPODOTONRTPHIRLKOMY MeToAy oTcueTa BeAyTea B Jlabopanopsn Porows-
Tephpetaunn MHeTuTyta Meorpaduu BapiiaBekoro YHusepcuteta. DToT MeTod, OAHAKO, KPo-
foTAvBLIF Aep@mmmﬁ U B HacToRuee BpeMs Takke HeToUHbIW. B 6ATUMAmNMMNIX YCAERS,
fipuUMensa 9T0T MeTod, Tofbko oK. 809, MOXHO fipovecTs TOMHO, fipUdeM HA TePPUTORMFX € (4fs:
e Bﬁ&ﬂp@@ﬂehﬂ@@ﬂb@ flonen 3Ty fpoueHTe! 3HAUMTEAbHO CHUNAIBTER.

Kpome npuBbIMHBLIX METOAOB, Be3je MPUMEHAEMbIX B WUCCNEAOBAHMAX [0 HCIOAL30BAIMID
3eMK, HaOMIOAAIOTCA TaKXKe MOMNbITKKH Gonee NPo6GAeMHOro NOAXOAA K MUCCNEJOBAHMAM, & T;KKe
fONbITKK AHANW3A M MHTEPNpeTalW CUCTEM MUCMONb3OBAHMA 3eMAW HA M3IOpaHMBIX, HEGOMu
ydactikax. TIpeAcTaBUTeNbHbIE METOALI SBAAIOTCA, HECOMHEHHO, MPUFOAHBIMK B U3YYEHWN MPLURR:
€oB, GopMupyrOUWXx CTPYKTYPY MCOb3OBANAS 3eMAK, fO3BOARIOT fIOAYYATL XAPAKIRMETHIL
€fi0c060B UCOAL3OBAHNA, HO OHK HE MOFYT 3aMeHWTL KAPTHI UCAOABLIOBANNE 3eMAW KaK A0,
4 He YACTUMHOW TeppUTOPMAfibHON KAPTHHBI Pa3MRILCHWUA YFOAUN.

CnyTHHUKOBbIE CbEMKH, JOCTIDKEHWA NOCNEAHMX /€T, SBNAIOTCA NOKa NPeAMETOM WHTEHCHIHLIX
pa6ot, seaywmxca B CoBeTckum Corose u Coeammentbix IllTaTax. OHU CTPEMATCA, NyTeM ycesep-
LIEHCTBOBAHAA TEXHUKM BbIMONHEHUA, K PACLUIMPEHUIO UX FAPUMEHEHMUS,

3apucoBanach TaKKe OTYETNMBAsi TEHACHLWA ABTOMATHRALRNM KAPTOIPEipsiECKNX payoT,
M. ip., B pe3yabTaTe BHEAPEHUA MATENGMAHRTKAX METOAOB B reorpadhu4eckme MCCeAOBLHWUA
B riociefuee BpeMsa HACTYNUAO 3HAYUTENbHOE PasBUTWE MPOU3IBOACTBA MAOTTEpOB, T. €. aBTIMa-
THYECKUX PUCYIOLIMX APUCAOCOBMeHN, coefnHerHbix ¢ DBM # HEAOCPeACTBEHHO UMM Yrpauise-
Mbix. [o 1969 r. 6biA0 pa3pabotano 44 HyMepaTopmisix CUCTEM C BOSMONKHOCTLIO MPMWAHSHIR
Ux B kapTorpaduu. DTuUM croco6oM fiofy4aloTea, 6AHAKD, MeikoMacwTaGmpe KapTel, KOTCPbIe
He fy6AvKyioTesn, 4 OCTAOTCA OGLIKHOBRHHO B BUAE OPUFHHASIOB.

TIpUroAHOCTL KapThl UCMONLIOBAHNAA 3EMNM ANA NPaKTHECKnX Lened agokasan CTIMN CBOMMN
NUOHEPCKUMH ChEMKAMM, KOTOpPbie ObiLv CAenaHbl B TPYAHOE BpeMa Kpu3uca U 11 Mupomoli BOLIb,
KOFAa BbisiBAEHWE KAXAOFO CBOOOAHOFO WMAM HeHaAnexaule MCMOAb3OBAHHOIO Y4acTKa 3efu,
a 3aTeM ero flofHoe U Lefecoo6pasHoe UCAOAb3OBaHME CeNbCKUM XO3AficTBOM uMeno 6onbioe
3HaveHKe Afin TOFO, 4TOGLI NepexuTe HeMmeLKyo 6hokady ocTpoBa. B MHAwwM, OAHOR M3 MAIMX
fipudnK AULLEBOFO KPUIMCA FEOFpadbl CYUTAIOT, M. fip., OTCYTCTBUE KAPTE!I UCROMLIOBANG 3eUiin
U fipU3bIBAIOT AefiaTh CHEMKH, 4TOBLI OfipeAeiuTe cTefieHb HEPABUABHOrO UCOALIOBANIN SEKITH,
a Takxe ﬁﬁ?ﬁﬂGOfﬁTb KapTy, KOTopas fosBoAKAa 6t CUCTeMATUIUPOBATL U AATb HAAASKALEE
HanpabiRnne WUHAYCCKOMY CeibCKoMy X@Qﬁﬁ@ﬁy\ B ADYFBW! ﬁepeuaeeneuueﬁ cTpane Anotn
Tawke AoMiHbIM 66pa3om @We 3Hadenvie Takod KapTel Afis YAYJLLeHWS COCTOAHWA CENbCIOFo
X63aWeTea, U fieaToMy Tam B LLUKMPpOKOM pa3vepe MpoBOAWTCH AeTafbHam CHEMKA.

Tenepb, korga HabnmopaeTca Bceobujee CTPEMMSHME K YBENHYEHUIO CENbCKOXO3ANCTBEH!IOM
npoayxuwmk, Korna Gonbuedi sBec npuobpeTaetT npodnema yTpaTsl CENbCKOXOAACTHOHABIK Yoyt
B NOAb3y APYFMX OTpacheldt HAPOAHOFO XO3fHCTBA, 3HAYEHWE CHEMKH M KapThl WCMOAbL3OBAIMUA
3eMAn cTaHoBWTCA OeccriopHbiM. Kapta, ofobpaxaioujas TeppuTOpMAlivhyrd CHCTEMY Yrommi,
B CBA3M € UX MIPUPOAHBIM KAYECTBOM U COcTomuweM GrAaroycTpoWctea, NO3BOAAET MPaBWIZHO
BbIOHPATL Y4ACTKM MOA HKUAKLLIHOR, POMBMMIRMNOCR, TPAHCHOPTHOE U fiP. CTPONTEALCTBO AFFY-
afbHas W BakHas fipo6RemMa OXpakbl ecTecTBeHHOM cpeast ‘fpeéye‘r' OUCHKK W HHBEHTapUsatiiK
TeppuTopuM, 4 Tawke BbiAefeHus paiowos, 6C06eHHO LGHHBIX B XO3RMETBEHHOM OTHOLLIEiUK
U SaGRYNvBalOWwiwx 6XpPaHbi. BOAbilyid f6MOLE OKa3biBaeT TyT KapTa WEAOAbIoBAMNA 3EKiH,
KoTopas BbiABASET HEfpUIoAHBR 38Miy, 4 Takke fpuroddeie U BecbMa LieHHbIe, Kdk Hanp., WHeH-=
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CHUBHO BO3aeNbiBaeMbie MIOLNAAM, LEHHbIE /eCHble KOMMAEKCbl, BOAOEMBI U BOJOTOKM YUCTON
BOAbI M mp.

W3 aHanu3a coGpaHHBIX KAPTOrperiMyecxmnx U TAKCTOBBIX MaTepHanoB MOXHO ClenaTh Bbi-
BOJ, YTO KapThi HCMONBL3OBAHNA 3€MNHK NPUTOAHLI ¥ AN HAYYHBIX MCCNeAOBaHMA ¥ ANR X03RACTBEH-
Hoit mpakTvku. Heo6x0AMMO MPOAOMKATH TaKMe MCCNEAOBAHMA, a TAKXe Nalbille COBEPLIEHCTBO-
BaTh TEXHUKY MONEBbIX ChEMOK, & OCOGEHHO MeToa ObICTPOH nepepaboxm COOpaHHBIX MaTepUanos
U UX KapTOrpadmy4ecKoro 6TO6paNeHUs.
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