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RESUME ABSTRACT

Cette commurication ilfustre une compilation des cartes de
formations végétales faite a l'aide de photographies adriennes
infra-rouge coufeur et du SIG «SPANS», L cas étudié est celui
du cours inférieur de la riviere Moravie (qui forme la frontiére
entre la Slovaquie et I'Autriche). On examine également une
utifisation conjointe des carles studiées et du SIG «SPANS» &
une analyse des relations enire végétation et terrain surfazone
considérée.

INTRODUCTION

Using remote sensing data occuples an important
place in present cartography. Photographs and images
have become an important scurce of information forthe
creation of different kinds of thematic maps including
maps of real vegetation. The conventional map creation
is based on field mapping which consisis especially of
the vegetation formations boundaries marked in the
topographical map at a competent scale. This approach
reguires a considerable amount of time and field work
especially in rather inaccessible, intensively flooded
areas. Yet it is characterised by inaccuracies in the
process of drawing the vegetation formations into the
topographical map,

This contribution is linked to the results published by
Otahe! and Feranec (1993} and Feranec et al. (1993).
The aim of the work is to documentthe compilation of the

The paper documenis compilation of the vegelation forma-
tions map by application of aerial colour infrared photographs
and GIS SPANS on the case of the lower course of the river
Morava (a border river batween Slovakia and Austria), as well
as application of thus complied map and GIS SPANS in the
analysis of the relations baiween vegetation and terrain of the
studied territory.

vegetation formations map by colour infrared aerial
photographs and the GIS SPANS, as well as to docu-
ment the application of this map and the GIS SPANS in
the analysis of the relations between vegetation and
terrain of the studied territory.

4 STUDY AREA

The study area is to the SE from Vysoka pri Morave
(river kitometres 12 to 15). Its size is about 2.4 sq. km.
In sarlier times the area was covered mostly by the elm
flood plain woods (Ulmicn), to a lesser extent by willow
- poplar floed plain woods and calcareous fens. Taday
there prevail various formations of wetland vegetation
together with formations of tall reeds and small reeds
which doeminate in the depressions. The area has been
evaluated in 1993 as aninternationally important wetland
according to the Ramsar Convention.
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¢ DATA AND METHQDS

1 Aerial photegraphs - interpretation

The photographs wara taken from a helicopter {lune

12, 19891 an KQDAK 2443 Ektachrome infrared film) in
a 1120 000 scale and set inko & mosaic (scale 1100003
corresponding with the topographic map at the same
soale. Identification of the habitat lype patterns was
caitied put by analogue inteipretation based on the
analysis af texiure and colour of objects, manitested in
ihe photographs, The map of land cover - habitat types
at the szcale 1:10 000 was compiled by analogue
interpretation [Otahel and Feranes 1983).
The delimitation of land cover - habitat types was based
on works by Baker et al. {1979), ihee {1878), Murdych
and Turonova (1880), Sager {1989) and the CORINE
{Coordination of Infarmation on the Environment of tha
Commission of the European Communities), above all
the methodalogy of the BIOTOPES and Land Cover
Projects [3, 4],

1 Application of geographical information
system SPANS

for data integration, analysis, and thematic map
creation we have used the geographical infermation
system SPANS, version 5.2 running under OS5/2
operating system on PG 486, SPAMS GI5 is based on
the guadiree data medel and it is orientad mestly to
spatial analyses and modeliing. Advantages ofthis data
model are sconomic data siorage, effcctive spatial
erfentation and searching, the possibility of change
between hietarchical levels and suitability far several
types of analytical pperations. According to our
experience tha mast helpful program modulaz arethose
for spatial analyses and medelling.

i Map creation

Befote vagetation map compilation, the fand cover
{habitat typas) interpretation scheme was creatad (fig.
2). Thisschemais aresult of 3 basicoperations {Feranse
10884, Feranec and Otahel 1088, Glahel and Faranec
1093):

- delinition and classiication of the land cover - habitat
Wpes,

« their delimitation in the cokour infrared aedal lphotographs
a3 a resol of interpretation and the comparison with the
rasulls of fielg botanicsl investigations,
riransfornration of the habitat ty pes inta the topographical
map (digitizing and cartographic processing).

Digtizing the habitat iypes was dope using the
autonomaous pregram modute TYDIG. Digized data
were importad to GIS 3PANG. Similarly, the tarrain
{elevation) dataweredigitzedirom a mapofscala 1:10 009
ffig. 1}. Palygons delineated by elevation contaurs wers
labelled with atiributes characterising interval valuas of
elevationr. Using ground control poeints bath data files
werse geomatrically transformed lo Gause-Krliger map
projection and integrated within tha SPANS GIS
enviranment, {fig. 1 et tig. 2}
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The two information layers (habitat types and alevation)
wara Usad 35 a base for 1he vegetation formatians map
(fig. 3} Spatial knowledge was derived from detaiiad
field research of terrain, scils and vegetation. Mapping
units ware created accarding to their floristiccontent and
structure of vegetation. Plant names are usad aceording
to Neuhduslova, Kalbek at al. (1382), phytosociclogical
terms acoarding te Mucina and Maglecky {1985). The
bictope classificationiallow the methodalanical approach
of CGORINE Bictopes. Visualized data sets were
complemanted with cartographic atirbutes (legend,
scale, litle, etc_}, and saved a2 a digital thematic maps.
Carographic outputs (hardeopies) were created on a
laser printer HP Lassar Jet || P.{fig. 3)

+ RESULTS

Tha characteristics of the mapping units:

I Cpen walers {open-wat)

This unit s created by existing side anms and the old
meanders, The relalively big meander in the sauharn
part of the study area is connected to the main river
dunng peripds of high discharges enly. When the 2grial
photographs were taken, the surface of the opan watar
was fras from any plant growth. Although a number of
macrophyte species was present [Potamogeton
nodgsus, P, pectinates, Spiredels polyrhiza, Riccia
fluitans, Ceratophyllum damarsum) the stands had litile
cover by thattime of the year and cannathedistinguishad
in this scale of the map.

1 Acuatic vegetation {ag-veget)

This unit covers the surace of still water. The sites ara
characterised by water depth ranging between 6010100
erm. Nuphar lutag dominates tha fleating-leated
vegelation. Potamegeton nodosus and Hydrecharis
morsus-ranag create smalf covars anly, Lemna minor
croales a scalterad pattern.

1 Tall reeds (i-reeds}

Reed bed formatians of tall helephytes, which ars
often dominated by a singla species create Lhis mapping
unt. They usually oecupy large, hemaogeneous areas of
Phragmites australis. Untica dioica cocours quite regularly.
Secatiered islands of Schoencplectus lacustria, which
ara less abundant, overgow the botoms of formar
oxbows and surface deprassions tepped with fing
sediments. These siles ara typically characterised by
stagnant water of fluctuaiing dapth, with higher levels in
springtime, eventually atso during floods in summer.

1 Medium-tall waterside communities {wat-
comm)

The mapging Unit includes a wider scale of plan
communities than tha previous ones. Almast
monospesific stands of following dominants are
frequently formed; Glyceria maxima, Garex riparia, G
gracilis, C. acutiformis, Phalaris arundinacea. Howaver,
1hess slands can not be differentiated well at the given



scale. Despite the heterogeneous floristic composition,
the unit is ecologically very weli defined and its occur-
rence is relatively stable. Important abiotic factor is the
water regime, especially the duration of the inundation
periods.

I Eutrophic humid grasslands (eu-grass)

This unit consists of alluvial meadows, which are
flooded in springtime, and get mown twice a year.
Dominant species arethe grasses Alopecurus pratensis,
Poa pratensis, subsp. angustifolia, Elytrigia repens.
Other abundant species are Cnidium dubium, Clematis
integrifolia, Galium boreale. On wetter sites communities
with a higher proportion of Agrostis stolonifera,
Ranunculus repens, Phalartis arundinacea and Rumaex
crispus are detected.

1 Oligotrophic humid grasslands (ol-grass)

Compact clumps of Festuca nigrescens dominate
these meadows, but Poa angustifolia, Serratula tinctoria
and Coichicum autumnale are abundant also. This unit
isdeveloped ongravelterraces, which arerarely flooded.

I Abandoned fieids (ab-fields)

This unit consists of communities located on the low
terrace at an elevation higher than 140 m above sea
level. Elytrigia repens dominates and therophytic species
Arabidopsis thaliana and Thiaspi arvense show high
cover,

I Willow shrubs (w-shrubs)

The shrub grows in small groups as solitary. k is
compased of Salix triandra, S. cinerea, and scarcely S.
purpurea and S. viminalis. It is formed in surace
depressions and on oxbow sheores, which are flooded
regularly and are influenced by sufficienily high levels of
ground water.

1 Solitary trees (sol-tree)

Solitaries, as rernains of the origina! alluvial forests,
are frequent in the study area. Extraordinary large
individuals of Salix fragilis grow at elevations lower than
140 m a.s.l. and Quercus robur and Ulmus leavis grow
at relatively higher spots.

I Tree and shrub lines (ts-lines)

This mapping unit includes narrow strips of a mixed
composition of trees (Salix fragilis, S. x rubens, S. alba,
Populus nigra, P. trenula) and shrubs {Salix purpurez,
S.triandra, S. cinerea), which are the remains of original
wetland forests.

I Salix woods (s-woods)

This unit represents wetland forests with reduced
species numbers. It can be classified as a Salici-

Populetum asscciation, Salix x rubens and S. fragilis are
mast abundant trees, and Populus nigra shows low
coverage. They are either closely located to the main
river or in surface depressions with strong influence of
floods and high levels of ground water.

4 DISCUSSION

Apart from the map of vegetation units and the 3D view
of the land cover - habitat types, a spatial analysis of the
mapping units of vegetation and of terrain in the sense
of elevation was done within SPANS. The dependence
ofthe aquatic vegetation, the tall reeds and the medium-
tall waterside communities on terrain depressions is
very high. The relative representation of these units in
the lowest elevation class is shown in Tab.1 and Figs. 4,
and 5_{tableau 1, figure 4 et figure 5)

The vegetation unit of medium-tall waterside
communities is precisely specified by its dependence on
the sloping terrain forms and, at the same time, on the
high ground water level. Because the terrain data and
their alitudes above sea-level were determined from
older topographic maps (1589), data obtained from
aerfal photographs are positionally more correct and
contain more details in the sense of the vegetation
recognition in terrain micredepressions. The most wide-
spread unit by area is the Eutrophic-humid grasstands
vegetation. Although it is also the most wide spread in
elevation above 138.5 m, which cover almost 50 % of
the area, it is a typical secondary community of fluvial
plains. Therefore it can be found in all elevation classes
of aur study araa at least in minimum amounts. For the
compilation of vegetation map the terrain elevation map
was a useful tool also especially for identification of
relatively dryer oligotrophic humid grasslands, that are
connected with the remains of Wiirm ice age terraces in
slevation above 140 m. Ancther indicator of the ralation
between vegetation and terrain is the unit of abandened
fields, communities of which are conserved on the
remains of the low terrace (prevailingly in elevation
above 140 m) in the oxbow of the Morava. 1t is
characterised by sporadic and short-time inundation.
Other vegetation units like the forests are conserved at
present as the remains of the original alluvial woods
{willow-poplar and elm flood plain woods). Their
dependence on special terrain features is rather low.

CONCLUSION

The investigation on vegetation formations of the Morava
river flood plain confirmed that infrared colour aerial
photographs and GIS SPANS are convenient teols for
mapping and vegetation analysis of the areas with
difficult access and high demand on spatial orientation.
The GIS SPANS was valuable especially in the context
of operative processing, for creation of graphic outputs
and for spatial analyses that increase the applicabifity of
the obtained resulis.

This research was supparted by the Slovak Academy of
Sciences, grants No. 2/399310/93, 2/999250/93 and
by Austrian Federal Ministry of Sciences, East-West-
Program, No. QWP 20,
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wogz
—

SLeL- LipL
0'LrL-90p1
SOFL- LOFL.
00pL-98E
56EL - LEEL

0BEL-9'me L i
SBEL- L'osL i
09EL-92€1

pusba

NOILYAZT13

224

CFC (N° 142-143 - déc 94 /mars 95)



Figure 2
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Figure 3
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Figure 4
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Figure 5
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