





MORAVIAN GEOGRAPHICAL REPORTS, No. 1-2/1993, Vol. 1 27

LAND USE MAP

Miroslav KoZeluh

Abstract

A land use mapping method based on the interbretation of satellite imagery is described in the paper. From
various processes applied to obtain the information on parcelation and thematic contents of land use map, visual
interpretation of multispectral false colour composite (FCC) of LANDSAT TM was used. Practical applicability
of the method was verified by construction of a land use map at a scale of 1:50000 from southern Moravia.

Shrnuti
Formy vyuZiti ploch

" Informace o prostorovém rozmisténi jednotlivich forem vyuZiti pfdy je uZiteEnd pro Ffadu obor@ lidské
&innosti. Jejf fixace v map& md nevyhodu v pomérné rychlé ztraté aktudlnosti. Pri obnové, pifp. tvorbé& novych
map tohoto druhu je proto velmi efektivni vyuZitli metod ddlkového pr8zkumu Zemé.

Materidly ddlkového pr8zkumu Zemé Ize zpracovdvat dvéma cestami v zdvislosti na druhu dat. V pifpadé
pouZiti obrazovych zdznam@ na magnetickém médiu je optimdini vyvhodnocovat informace délkového prézkumu
Zemé v digitdinl formé& metodami poclitacove€ interpretace. Druhy zpsob spolivd ve vyuZitf obrazové informace
ve formé fotografického snimku a interpretalni postupy maji vizudiné-analogovy charakter.

V ¢&ldnku je prezentovdna jednoduchd a levnd metoda tvorby map vyuZiti pldy, vychdzejicf z druhého
zplsobu, zaloZend na vizudinf interpretaci druZicovych snimk@. P/ konstrukci map tohoto druhu je zdkladnim
tikolem pfifadit do zdkresu hranic jednotlivych forem vyuZiti p@dy (sit parcel) vlastni tématicky obsah - tj.
aktudini zp@sob vyuZiti dané plochy. Informace o parcelaci i tématické ndpini parcel je v popisované metodé
Zlskdvdna interpretacl barevnych syntéz (FCC), zhotovenych z vizualizovanych multispektrdinich obrazovych
zdznam@ LANDSAT Thematic Mapper.

Jako hlavniho interpretacniho znaku se vyuZivd ténu snimku v jednotlivych Cdstech elektromagnetického
spektra, ktery urcuje vyslednou barvu studovaného jevu na barevné syntéze. V pifpadé& standartnf syntézy je potom
moZ2né identifikovat objekty na zdkladé jejich barvy. Standartizace barevné syntézy zahrnuje volbu spektréinich
pdsem, z nichZ se syntéza sestavuje a vybér barev, prirazenych zvolenym spektrdlnfim pdsmbém. Pro zhotoveni
mapy vyuZitl ploch byla na zdkladé experimentovdni vybrana kombinace 3., 4. a 5. kandlu LANDSAT Thematic
Mapper.

Praktickd pouZitelnost metody byla ovélena na konstrukci mapy vyuZiti pGdy v métitku 1 : 50 000 z dzemf
severné od Brna. Byly rozliseny tyto zdkladni formy vyuZiti pOdy: sidla a urbanizované plochy, zemédélsk€ plochy,
lesnf plochy, vodni plochy, devastované a neplodné plochy. Tyto tfidy byly déle podrobnéji clené&ny na les listnaty,
smiSeny, jehliCnaty, zemédélské plochy s vegetaci a bez vegetace, atd. Mapa byla sestavena vyhradné z dat
ddlkového przkumu Zemé, bez pouZiti nedistanénich informaci.
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1. Introduction In this situation, it is possible to use methods
of remote sensing for compilation or up-dating of
the map content of this kind. Application of the
remote sensing methods has a long-term tradi-
tion in this field, and it is also possible to say that
the expertise has exhibited the greatest possible
spread as aerial and satellite surveys, thus repre-
senting the most complete and most up-to-date
source of information for these purposes thanks

. to time and spatial homogeneity. High standard

The information about land use and spatial dis-
tribution of individual components of land cover
is useful for many branches of human activities.
Its fixation in the map work is disadvantageous
due to a comparatively rapid loss of relevance. In
Czech conditions, up-dating the content of such
maps by classic methods does not guarantee suf-
ficient operativeness irrespective of considerable
financial demands. .
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has been achieved in evaluating the present situ-
ation of land use from image satellite recordings,
obtained by satellites for research into natural re-
sources (LANDSAT, SPOT) inclusive automated
processing methods using computer techniques.
It is mentioned in literature that with the help of
photographs it is possible to determine the land
use five times quicker than the classic methods
(field mapping).

2. Methodology

Two ways can be adopted in evaluating the land
use and generally in any specialized interpreta-
tion of remote sensing materials as related to the
form of image information. In the case of us-
ing the CCT (computer compatible tape) record-
ings, it is optimum to process the remote sens-
ing information in a digital form by methods of
computer interpretation. The other way consists
in using image-information in the form of pho-
tographic picture and methods of interpretation
are of visual-analogous character. Choice of vari-
ant depends mainly on equipment with processing
technique, less then on the form of remote sens-
ing material source.

In the process of mapping the forms of land
use, the main task is to include the proper the-
matic content, ie. the way of given land use,
in the network of plots or other chosen division
of the territory under study. At resolving this
task by means of remote sensing which includes
both satellite and aerial photographs, it is use-
ful to apply a method based on interpretation of
false colour composites, formed from multispec-
tral images, and their evaluation from the view-
point of spatial distribution of individual land use
forms. By its complex conception of the stud-
ied reality with a possibility of observing spatial
links and relations, this method is close to geo-
graphic approach to landscape sphere and more-
over, represents consistent utilization of merits of
a wide spectral engagement of multispectral in-
formation. -

The main interpretation symbol used is tone
of image in individual sections of electromagnetic
spectrum, which determined the resulting colour
of studied phenomenon on the false colour com-
posite. The composites are created by com-
bining individual zonal images and colours allo-
cated to them optically or electronically by in-
struments called muitispectral synthetisers or pro-
jectors. The resulting colour image is evaluated
visually. Objects can be identified on the basis
of their colour provided that we are familiar with

meanings of these colours, ie. if we have an in-
terpretation key for the given type of composite.

Should such an interpretation key, based on
colours, have a wider applicability, it is neces-
sary to work out a standard procedure of creating
a colour composite, which would ensure repro-
ducibility of results. Respecting this principle in
the case of a image from unknown area will then
enable correct interpretation of the image on the
basis of knowledge of colour meanings, and in the
case of a time sequence of composites from the
same territory to deduce changes and processes
which take place in the landscape on the basis of
changed colours.

Standardization of the process of creating a
colour composite should include selection of spec-
tral zones of which the composite is made, includ-
ing the choice of negative or positive version and
that of colours allocated to the chosen spectral
zones.

The choice of spectral zones for a composite
aims at achieving a maximum number of colour
scale tones on the colour composite, which makes
it possible to differentiate the greatest number of
phenomena possible. With attention being di-
rected to just a certain phenomenon or an ob-
Ject, it is important for the observed phenomenon
or the colour composite to be distinguished from
its surroundings as much as possible. Profound
knowledge of spectral characteristics of the ob-
served phenomena, especially of the values of re-
fiection in individual spectral zones, is very useful.
As to the choice of colours for individual spectral
zones, the decisive criterion can again be seen in
the demand of maximum colour contrast and per-
haps also aesthetic sense of the colour composite
processor.

At observing the above mentioned pre-
conditions, it can be stated that colours repre-
senting the corresponding elements on the colour
composite are typical of the given element, which
then can be identified on their basis. This fact
is made use of at compiling intepretation keys
with whose help the given composite type can be
interpreted. The situation is somewhat compli-
cated by a great number of colour tones that can
be found on the composites. With regard to the
fact that the number of items in the interpreta-
tion key is limited, it is necessary in the process
of interpretation to associate the tones of colours
into groups which correspond to individual items
of the key. '

Practical solution of compiling the land use
map issue made use of the false colour compos-
ite made from image recording of LANDSAT s,
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scene no. 190/26 of the 10 May, 1987. The false
colour composite was compiled by combining the
channels TM3, TM4 and TMS5 in such a way
that the resuit of visual interpretation of fand use
forms could be transferred directly into the scale
and projection of the used bottom map. The
methodology of preparing a geometrically correct
false colour composite was described by the au-
thor in great detail (KOZELUH 1993).

The Basic map of the CSFR in the scale of
1 : 50 000, sheet 24-32 BRNO was chosen as
the bottom map.

in the first stage of compiling the map in
the scale of 1 : 50 000 from the area situated
NW of Brno, borders of individual forms of land
use (system of plots) were brought out from the
composite onto transparent foil not only in agri-
cultural plots but also in forests. The clue at de-
picting the boundaries consisted in colour changes
of individual objects and in all line elements ob-
servable on the composite including the system
of rivers and contours of water areas. No other
auxiliary information of non-distance origin was
used at doing this, which means that the parce-
lation reflects actual condition of landscape area
structure at the date of scanning. Comparison of
the parcelation diagramme with the map reveals
an number of inaccuracies, namely at illustrating
the ground plan of forest areas and even more so
in settlements as well as in the course of commu-
nications and bank lines of waters. On the other
hand, a generally known fact has been confirmed
about a relatively exact refiection of the system
of rivers in our maps. Not all the errors can be as-
cribed to generalization process at compiling the
map.

In addition to the mentioned information
for correction and more accurate compilation of
maps, delineation of plots provides a qualitatively
new information which is missing in common
maps. This particularly applies to the possibility
of determining the course of forest generic struc-
ture borders within forest complexes, and distri-
bution of agricultural land to areas with uniform
management - strips of land.

After the delineation of plots had been made,
which is a rather difficult and time consuming
stage of land use map compilation by the de-
scribed method, the following step consisted in
filling the system of plots with thematic informa-
tion about the use of areas, obtained through vi-
sual interpretation of colour composites. A num-
ber of mutually different forms of land use that

can be interpreted from the composite depends-
through the mediation of criterion-on distinguish-
ing capacity of the composite and determines ex-
tent of the fand use map legend.

The map legend includes following items:

— urban areas (with residential and industrial
functions)
— agricultural land with vegetation incl. perma-
nent grass cover
— agricultural land without vegetation (ploughed
land)
— forest tand with prevailing coniferous stands
— forest fand with mixed stands
— forest land with prevailing deciduous stands
— forest land denudated by felling (clear cut ar-
eas)
— devastated areas (quarries)
— water areas

Categories of permanent grass cover, or-
chards, hop-fields and vineyards are usually
marked off in classic land use maps as an inte-
gral part of lands used for agricultural purposes.
These forms of land use cannot be identified from
satellite data of the given scale, because in their
spectral manifestation they merge with other ob-
jects (permanent grass covers with agricultural
land covered with vegetation, orchards and vine-
yards as related to the date of vegetation survey
either with bare land or even with deciduous for-
est). For this reason, classification of the agri-
cultural land into two sub-categories (with and
without vegetation) was used in the map legend.

Colours depicting the individual forms of land
use follow out of WLUS (The World Land Use
Survey) recommendations.

3. Discussion of results

The land use map is enclosed in appendix. It was
compiled by methodology described in the previ-
ous chapter, exclusively on the basis of satellite
image interpretation, with no other supporting in-
formation.

The mapped area is distinguished by vari-
ety of land use forms composition. At linking
up to the relief, expected localization of the indi-
vidual land use forms can be corroborated. El-
evated parts of the territory are covered with
forests which-by estimate-occupy half an area of
the map sheet. In terms of forest tree species
composition, the category of forest, further di-
vides into three basic forms: coniferous, decidu-
ous and mixed forests. Representation of these
sub-categories is rather uniform, and pronounced



30 MORAVIAN GEOGRAPHICAL REPORTS, No. 1-2/1993, Vol. 1

dominance of the coniferous forest, which is com-
mon in the regions west of the area under study
and is represented by Norway spruce pure stands,
cannot be seen here. Apparently, as to interpreta-
tion of these forest classes, a certain percentage
of inaccuracy must be expected. Plausibility of
the interpretation cannot be verified (except for
a round made right in the field) since the infor-
mation on species composition of the forest is not
available in any map of these scales.

There are further areas demarcated within
the forest land, which have been devastated by
felling that used clear cutting methods. Here,
attention is deserved by a large unstocked area
between Ostrovalice and Zebé&tin. Shortly be-
fore the image was made, the area had been
massively deforested to enable construction of
a racing track for automobiles and motorcycles
(Masaryk Racing Track). Localities of mineral
mining industries such as big quarries near Ce-
bfn, LaZanky and Ti3nov have also been shown
as devastated areas.

Areas and settlements used for agricultural
purposes are situated in lower and flatter parts
of the relief. Beside the SE map quadrant which
is practically filled with urban areas of BRNO,
Blansko, Ti3nov and Kufim, the remaining part
of the area under study exhibits housings of ru-
ral type. Success of intepretation of settlements
depends on character of these residences. Urban-
type settiements with a high proportion of inor-
ganic surfaces such as roofs, buildings, commu-
nications, can be interpreted without any difficul-
ties. On the other hand, rural settlements with a
-high proportion of vegetation do not provide suf-
ficient contrast to their surroundings, which can
make their identification impossible in practice. it
is obvious from the map that it is mainly bound-
aries of settlements at places where they merge
into open landscape, which are sometimes not de-
lineated in full agreement with ground plan of the
bottom. )

Areas used for agricultural purposes, which

Author’s address
RNDr. Miroslav KoZeluh, CSc.

cover the flat relief in depressions can well indi-
cate for example the course of Boskovice ridge in
the map. In the composite, agricultural land was
manifested in the whole range of colour tones in
dependence on the proportion of green and non-
green components of active surface, ie. on the
level of fand cover with vegetation. The map
legend included only the two extreme conditions:
agricultural land with vegetation and without veg-
etation, transient cases being included in one or
the other class according to the proportion of veg-
etation and bare land.

4. Conclusion

The land use maps provide valuable information
about actual condition of landscape sphere. They
find particular application in territorial decision-
making activities of administrative bodies, being
at the same time one of essential elements of the
GIS databases. Their compilation and up-dating
with the use of remotely sensed data appears to
be effective from both financial and time view-
points.

The method used for compilation of land use
map on the sheet 24-32 BRNO (ie. visual inter-
pretation of colour composites) has been proven
suitable for workplaces with no available instru-
mentation for digital processing of image informa-
tion. It is based on human factor and makes full
use of experience from interpreting colour com-
posites.

Value of the map is a product of its time
(1988) and of the fact that no other non-image
informations were used for its compilation. The
“genuine” approach of remote sensing at creating
maps of this kind has already been surpassed, and
utilization of all available data (including terrain
survey to verify interpretation of critical localities)
facilitates to compile the land use maps by means
of remote sensing image material, whose legend
contains up to three times the amount of items
when compared with this map.
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Explanations to the map - Appendix No. 3

(the numbers correspond to numbers in the legend of enclosed map)

1 — urban areas (with residential and industrial functions)
2 — agricultural land with vegetation incl. permanent grass cover
3 — agricultural land without vegetation (ploughed land)
4 — forest land with prevailing coniferous stands
5 — forest land with mixed stands
6 — forest land with prevailing deciduous stands
7 — forest land denudated by felling (clear cut areas)
8 — devastated areas (quarries)
9 — water areas

10 — water streams

11 - important roads

12 — boundaries of land use forms

Paviov Photo: O. Mikulik
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