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semi-natural landscape intensive agriculture

__ Landscape structure
v captures “frozen”
energycascades and
matterflows
(“landscape ecology”)

The excessive use of fossil
energy creates simple
geometry in agricultural
landscapes (“fractal
geometry”)

Landscape elements,
landscape types, regions,
etc. are part of a
hierarchical system
(“hierarchy theory”)
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Data bfase. Local scale-
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identification of < landscape structure <= surveying and
indicators / calculation of monitoring of
indices sampling sites

Data base: Reference units:

ecography of Classification of Land

landscape types / cover and Landscape \
o) description of types

landscape structure
/ calculation of

remote sensing

indices
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AUSTRIA - geological land units

© Th.WRBKA / univie-cvl
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Ringvorlesung Humanokologie

1. GIS - intersection of thematic
maps and stratification by
Isoclustering (8 classes)

2. GIS - intersection of classes
with topographical maps and aerial
photos

3. Selection of rectified aerial photos

Lage der ausgewdhlten Luftbildkarten

Legende:
[l Lufthildkarten - objektive Auswah!
[l Lufibildkarten - subjektive Auswahl




Field survey in 200 testsites
(160 stratified random, 40

80 random selected

subjective) P

[ ] Lllﬁl)lklkll‘[el‘l subjektive Auswahl

TEGORIES
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aerial

photos per stratum (5x5 km)

20 subjectl' / selected aerial

2 paired

| sites per

aerial
photo

4 (1x1 km)
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Scale:
1:10.000

4 ~J

Land use, landscape
structure, naturalness

 derived from field survey in
200 representative 1x1km
sample squares

» database with 100.000
polygons (l.elements)
described by up to 20
attributes

« compatible with European
projects (Countryside Survey
- GB, Landscape and BD-
monitoring in the Flemish
community,..)

» dataset is maintained and
managed by UNIVIE / IECB /
(GAV/

Ringvorlesung Humanékologie / Landschaftstkolodie November 2006



Direct Assessment of Hemerobiotic State

Species poor grassland, species selection
by fire management, dense vegetation:

Species rich grassland, species selection by frequent
mowing and lateral nitrogen input,

Species poor, open vegetation, species
selection by agro-chemicals:
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Example of two sample sites with
comparable land use system
but different landscape
structure

Gradnitz — cropland in strip
fields > polyhemerobiotc, but
finegrained matrix; intersected
by a central meadow corridor
alongside a stream

Teichhof — cropland in large
block parcels >
polyhemerobiotic and coarse
grained matrix almost without
any small biotopes
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eg. shape parameters:
PFD = patch fractal dimension
S| = Shape index

NSCP = Number of shape characteristic points

pd =

% B Q o (LZ) o E % 9. >
@ = 2 p = 4 o} o} - = =
o O] < < (%)) )
) = = > A = A ) 5 5 & ¥ O
&) w w - [ i i I i i B 3 -]
Pz I I (9] [a [9p] [a R = > > > S |

NSCP-Sum

HEM-MED 072"

HEM-AVG -0.727 1085 "

Sl-avG 0277 023" 027"

PFD-AVG 055" -046" 041" 028"

Sl-aw 035" -029™ 0277 011" 0497

PFD-AW 069" -0387 0397 -007"% 0557 076"

%-FOREST 060" -062™ 066" -026" 021" 015" 024"

%-CROP 056" 060" 056" 036" -019"™s-022° -025° -051"

%-CROPVIN -0.49" 063~ 058" 0.27" -0.14"% -0.12"™ -0.06 "> -0.61~ 0.89 "

%-DIS-LOW 0.61" -062™ -071" -028" 028" 020" 028" 089" -050" -055"

%-HEM-LOW 0.57 ™ -0.74™ 072" -036" 030" 024" 025" 069" -062" -068" 074"

LUC-DIV 074" 057" 0517 -023° 0357 012" 036" 0557 -036  -0.45" 0.52 049"

Correlationmatrix of selected variables from landscape structure analysis (Spearman-Rho).
** sSig. p < 0.01 *sig. p<0.05 n.s. nicht sig. p > 0.05
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Referen nits:
Data base: Al e

ecography of Classification of Land

landscape types / cover and Landscape \
description of

landscape structure . pes remote sensing
/ caleulation of .

indices
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Land Cover Classification of Austria

 derived by processing of satellite images
(LandsatTM)

« automatic segmentation (region growing) and
supervised classification

» geometrical objects (= segment, not pixels!)
with homogeneous spectral signature

» segment attributes include spectral (eg.
wetness, vegetation index,..) and geometrical
information (eg. shape parameter,...)

e grouped into 15 predefined land cover
classes

» database is maintained and managed by
BOKU / IVFL

» by linking with other databases the LC-
classes can be transformed into “broader
habitats” >> ENVIP-Nature project

regioyeestl

supervised classification
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15 categories

Land Cover Map of Austrian Cultural Landscapes 1Tty Landcover

The land cover map was generated from Landsat-TM 5 satellite The project “Spatial Indices for Landuse Sustainability (SINUS)"
images from 1993 to 1996. The images were segmented was carried out within the Austrian Landscape Research of the
Subsequently the segments were categorised by monotemporal Federal Ministry for Education, Science and Culture
knowledge-based classification. The pixels of the resulting thematic

map were aggregated to 90 m size using a class-specific nonlinear

method. The accurate calculation of area statistics is therefore not

possible.

Map authors: W. Schneider & F. Suppan
Cartography: H. Beissmann, R. Hengsberger & G. Tutsch
Map projection: analogue to the Austrian Map 1:500.000

Vienna, December 2002

@ SINUS (Coordination: Th. Wrbka)

Crop land

Built up ar ensily

Biuili o

Buill up areas, high density

Indusbial and comme

the data s probibted
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© Th.WRBKA /

Scale:
1: 200.000

Delineation of “Cultural
Landscapes”

 derived from visual interpretation of
satellite images

» about 16.000 individual polygons
(“landscapes”)

e grouped into 47 predefined
“Cultural Landscape Types”

» ecologically meaningful land-units
with homogeneous pattern and
processes (l.structure)

» to be used as reference units for
“green accounting” etc.

 dataset is maintained and managed
by UNIVIE / IECB / CVL

univie-cvl Ringvorlesung Humanékologie / Landschaftstkologie November 2006



Austrian Cultural Landscapes Main Types
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Data bfase. Local scale-
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Three approaches:

e Direct assessment of robust and widely used
DPSIR indicators (eg. Fragmentation, percentatge
of built up area,..)

e FuzSust =

Formulation of expert knowledge based rules and
application of fuzzy logic algorithms

e RegSust =

Determination of human impact by calculating the
deviation from an average situation of a certain Cultural
landscape type
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How fragmented /remote are Austrian cultural landscapes?

RESL = Density and mesh size.of'road network
Data source: SINUS landcover classification, Cultural Landscape Types

pathdistance from roads by means

of DTM




Fragmentation
of
Austrian Landscapes

Maximum 18176 Minimum 0§
low medium high

Local minimum of the Path-Distance
(calculated on the base of the road network)

Source: Classification of Austrian Cultural Landscapes (Wrbka & Fink 1997, 2002)

Road network based on the topographical map OK500 50 0 50 100 150 km
(Bundesamt fir Eich- und Vermessungswesen)
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Occurrence of Brown Bear

in Remote Landsca pes = Sightings of Brown Bear (Ursus arctos)
g . (Source: Monitoring program of the
in Austria brown bear by the WWF Austria,
G.Rauer & B.Gutleb; 1989-1999)
Maximum 86640 Minimum 915
high medium low

Local maximum of the Path-Distance
(calculated on the base of the road network)
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+ Formulation of knowledge based
rules, describing (un)sustainable land use
patterns for each Austrian Cultural
Landscape Type separately

+ Application of rule set by using fuzzy
logic algorithms

+ Visualising the degree of membership
to the linguistic variable ,high land use
sustainability* for 1x1km landscape cells

= Sustainability indicator FUZSUST
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Example:

set of rules for lowland cropfarming
landscapes

If area of deciduous forest patches is S e Ll
big and compactness is high then S

sustainabilitv is_hiah e 4

[ F par—— : i e ol <

If percentage of pure coniferous forest ﬂﬂ!@f@, ”‘ﬁ\”’" e

is high and elevation is low then & f’*}.-~rx f ‘ ‘Qﬁi‘
sustainability is low ‘:}l%) e ~F\ (8
i i i =
If percentage of built-up area is high '9 4;_. ey ] ' %‘I.__
and percentage of arable land is high Hf- i [ J )
then sustainability is low Al By

If mean size of landcover segments is ?‘["-M’ 2
high then sustainability is low @ﬂ““lfi‘-
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Sustainability of Austrian Cultural Landscapes

FUZSUST - Sustainability Assigmed by a Rule Based Expert System
[implemantation of Fuzry Set Thaory) for the Culharal Landscaps Type Groups

viL
@'“ e
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Mean Membership to
High Sustainability

: 1 L
! - ’_‘ moderate 1o high
moderate
moderate 1o low

low
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+ Extraploation of hemerobiotic state for
the whole Austrian territory by means of
an ordinale regression model

+ Calculation of the deviation from the
average of the respective landscape type
for each single 1x1km landscape cell

+ Visualisation by classifying the deviation
Into five categories

= Sustainability indicator REGSUST
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Sustainability of Austrian Cultural Landscapes e o T
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