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Losation of the grazing areas studied in the provines of Setune (Venets - italy)
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Figure 28: Location of the grazing areas studied in the Province of Belluno (Veneto - Italy)
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Figure 29: Vegetation map of malga Doana (Belluno - Italy) with suitability classes for sheep and
goats grazing
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Suitability map of malga Doana ( BL -Italy-)
for sheep and goats grazing
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Figure 30: Suitability map of malga Doana (Belluno -Italy) for sheep and goats grazing
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Suitability map of malga Doana ( BL -Italy-) .+.
for sheep and goats grazing with "accessibility" as supplementary indicator
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Figure 31: Suitability map of malga Doana (Belluno - Italy) for sheep and goats grazing with acces-
sibility as supplementary indicator
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Table 39: Description of the slope characteristics

Inclination(sheep) Suitability class Surface (ha)

Inclination(goats) Suitability class Surface (ha)

0°-20° 5 40.10
21°-45° 3 91.34
> 45° 1 18.53

0°-20° 4 40.10
21°-40° 5 91.34
41°-50° 3 16.32
50° - 60° 2 2.10

>60° 1 0.12

Table 40: Description of the accessibility characteristics

Means of access

Quality judgement

Suitability class Surface (ha)

Asphalt or mountain road, accessible by car
Mountain/cartway, accessible by land rover
No road, accessible on foot

Good 5 5.02
Medium 3 38.98
Poor 1 105.97

Table 41: Indicators of sheep stocking rate accor-
ding to Andrich (2007)

Suitability class Indicators of sheep load/ha

8.4
6.6
5.1
3.4
1.4

=N WLy

The forage productivity under different
ecologic conditions was used to identify
the indicators, which requires a comparison
between the data on vegetation types and
field assessment.

Each suitability class obtained using the
three basic criteria was compared with the
areas defined according to the methodology
of Ziliotto et al. (2004).

This study allowed to measure the average
production of 160 different vegetation typolo-
gies and to relate them with the optimal (e.qg.
without causing damage to the quality of the
vegetation) number of grazing sheep.

For each suitability class an average sheep
stocking rate indicator was calculated after
proper checks and arrangements.

Table 42: Area and sheep stocking rate on different pastures

Suitability class

Pasture Parameter 0 1 2 3 4 5 Total
Malga Doana Sheep (n) 7 152 339 191 32 721
Area (ha) 1.25 4.66 448 66.55 28.95 3.79 150
Malga Drottelle-Chiastellin  Sheep (n) 1 308 1023 93 1426
Area (ha) 28.45 0.94 90.7 200.6 14.05 335
Guslon Sheep (n) 135 557 44 735
Area (ha) 33.26 96 164 8.58 302
Fedaia Sheep (n) 1 554 642 460 611 2269
Area (ha) 7.41 0.84 163 1259 69.68 72.8 440
Colmont Sheep (n) 6 96 365 19 486
Area (ha) 44.91 4.6 28.3 71.61 2.83 152
Malga Stia Sheep (n) 20 145 194 132 5 497
Area (ha) 15.66 14.2 42.7 38.07 20.02 0.63 131
Malga Pian dei Fioc Sheep (n) 6 354 1114 40 1515
Area (ha) 21.77 4.29 104 2185 6.07 355
Lebi. Valpore and Solarolo Sheep (n) 6 236 762 85 1089
Area (ha) 2.85 4.42 69.3 1494 1285 239
Total Sheep (n) 182 2403 4484 1020 648 8737
Area (ha) 156 130 707 879 154 77 2103




44

An integrated model for the evaluation of suit,

hilit

The right place -

1y and esti tial on alpine pastures for sheep and goats

o of pot

The number of sheep was obtained mul-
tiplying the stocking rate indicator by the
suitability classes’ areas.

This approach provides acceptable and quick
results even if an analytical approach was
needed to obtain more detailed results. The
analysis requires a long period of observation
and validation (over a few years) about ani-
mal performance and their effects on turf.

3.4 District Liezen

3.4.1 Study area

Location

The Schladminger Tauern study area is situated
in the Southwestern part of the district of
Liezen (Province of Styria, Geocentre: 13°
53° E, 47° 22° N), South of the river Enns
between the towns Schladming and Irdning.
The Southern border is formed by the crest of
the Niederen Tauern, which are further sub-
divided in Wolzer (Eastern part of the study
area) and the Schladminger Tauern (Western
part). In this area (from East to West) the
Solk valley, the Untertal, the Obertal and the

Preunegg Valley are found. The alpine pas-
tures in the Northern area of the Enns Valley
belong to the fringe of the Dachstein Plateau.

Figure 32 shows the study area and its relief
by means of a Spot satellite image. The grey
border polygons depict the regional borders
of the studied valleys. Due to the resolution,
the area shown in the following depictions is
reduced to the scope of the green box. In this
way the maps approach the visual possibili-
ties of humans.

Geology

The bedrock South of the Enns varies accor-
ding to the geological map of Styria (scale
1:200,000, Geologische Bundesanstalt 1984)
between phyllitic mica-schist (W6lz mica-
schist complex) and areas containing pa-
ragneiss. The Northern areas tectonically lie
on the fringe of the Northern Limestone Alps;
the Southern areas in the greywacke zone
or already within the area of bare silicious
bedrock (also compare Schmiderer 2002).
South of the Enns there are also carbon-rich
hornblende granite or seams of marble (Tepp-
ner 1975 and Schmiderer 2002).

Study and presentation area
Schladminger Tauern / Enns valley / Austria

8.000 4.000 0 8.000 Meters

Study area

D Presentation area

Study area

Satellite image
Satellit: Spot 5
Date: 20. Juli 2003
Resolution: 10 Meter
Channel: ~ B1: green
B2: red
B3: near infrared
B4: mid. infrared

N
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8952 Irdning (Austria), August 2007

Figure 32: Study area and depiction area
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Geomorphology

The study area is characterised by precipi-
tous, strikingly high-alpine forms of terrain,
mostly with cliff formations. This high relief
energy can be seen in figure 32. The area of
the Niederen Tauern is known for frequently
changing geological circumstances, which
reflect in varying forms of terrain and an in-
crease of species diversity (compare Teppner
1975 or Schmiderer 2002). The pastures in
the study area are situated at altitudes bet-
ween 1,200 and 2,200 metres. They are in
the South, and are part of the North-South-
oriented side valleys of the Enns and thus the
predominant share is exposed either to the
North or to the West. Southern expositions
also appear North of the Enns at the foot of
the Dachstein Plateau. All of the pastures
have flat parts; the steepest areas reach an
inclination of up to 60 degrees. A (theoretic)
average inclination for all of the pastures lies
between 20 and 30 degrees.

Climate

As it is typical for this part of Austria, main
weather influences generally come from the
Northwest to West. Generally an inter-alpine
transitional climate is found. 1,500 to 1,700
mm of precipitation can be estimated for
an altitude zone at 2,000 metres. Due to the
location in the rain shadow of the Northern
Limestone Alps, these figures are somewhat
lower than those otherwise being usual for
this altitude zone. This is a mountainous
climate with severely decreasing gradients
especially in the six months of summer. The
following figures are given for an altitude of
2,000 metres: January -7°C, July 8°C, yearly
average 0°C to 1°C. The number of frost
days amounts to 200-220 and there are 110
ice days/year. Additionally worth mentioning
are influences of warm winds from the south.
Contrary to the zones of the side valleys, due
to low-lying clouds the climatic conditions in
the higher zones also include a great deal of
mist (at 2,000 m about 180 days/year, at 2,500
m 230 days/year) (LUIS - Landes-Umwelt-
Informationssystem of Styria).

Land cover

There are 108 pastures with a total area of 246
kmzin the area. They could not completely be
surveyed during the botanical investigations.
However, a representative selection from the
entire study area was recorded.

These pastures (from East to West) are:
the Mesneralm, Planneralm, Riesneralm,
Gstemmerscharte, Hintere Mdrschbachalm,
Zachenschoberl, Starzenalm, Kaltenbachalm,
Mautneralm, Hohenseealm, Schwarzensee,
Schimpelsee, Preintalerhiitte, Brandalm,
Neualm, Kerschbaumeralm, Neualm, Planai,
Giglachalm, Rinderfeld and Hochfeld.

The vegetation on the pastures closer to the
Enns is mostly dominated by the local silicate
flora. The pastures generally lie in the area
of the subalpine pine forest, nevertheless
with a markedly high share of larch (Larix
decidua) in some parts, which could be a sign
for re-forestation. One finds significant sha-
res of green alder (Alnus viridis) and dwarf
pine (Pinus mugo) on water-bearing slopes
and avalanche stretches within the treeline.
Vegetation above the forest line comprises
rich alpine pastures, mat grass grasslands
and heather communities with blueberry
(Vaccinium myrtillus), cranberry (Vaccinium
vitis-idea) and rusty-leaved Alpenrose (Rho-
dodendron ferrugineum). High-mountain
grasslands appear in higher zones, mostly
with curved sedge (Carex curvula) or the
wood small-reed subspecies (Calamgrostis
villosa). These plant communities are simply
summarised and depicted as rich pastures,
rough pastures, dwarf-shrub heathland and
forests in the land-cover map.

The knowledge gained from the 21 closely
inspected pastures builds up the basis of mo-
nitored classification in the remote-sensing
process.

These results can be seen in figure 33. The
yield-forming classes were not evenly distri-
buted. Rich pastures comprise only 2.3% of
the productive area, rough pastures 52.2%,
and dwarf-shrub heathland 45.5%.
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Figure 33: Classes of ground cover

3.4.2 Alpine-pasture farming

Pasture areas are created and kept open
through many years of continuous farming.
The pastures incorporate a broad spectrum
of different kinds and intensities of usage.
About 3,700 large animal units (LAU) are
annually driven up to the study area. The do-
minant animal species is cattle and represent
a share of 85%. Then follow sheep at about
11%, goats are practically insignificant. The
remaining 4% can be allocated to horses. The
relationship of pasture area to animal stocks
can be given in the LAU/ha coefficient. On
average this amounts to 0.88 LAU/ha, enor-
mous variance is nevertheless to be observed
(0.4 standard deviation). Together with agri-
cultural use, tourism plays an important role
in the case of some of these pastures, in sum-
mer as hiking areas, but also as skiing areas
above all in winter. Hunting, which requires
the maintenance of an open landscape, is a
subsidiary use of the pasture areas.

3.4.3 Results

One of the final results of the project is the
qualitative assessment of individual spatial

entities. In a scale from 0-5 (5.5) points, the
assessment factors, which reflect the needs of
the animals, have an alternating effect. But
overall it can be assumed that high points
guarantee the best conditions, while incre-
asingly poor conditions are evident in the
medium- and lower sectors. Assessment can
also parallel run to the needs of the animal
species. Cattle, above all diary cows, have
high demands, sheep and goats have medium
demands. Wild animals can also survive in
an extensive area. The following limits are
set for these three animal species, which are
now described as usage classes.

 High: cattle including diary cows, more
than 4.25 points

e Medium: sheep and goats, between 3.25
and 4.25 points

e Low: wild animals, less than 3.25 points

The original land-cover classes are to be
found in differing shares in the usage clas-
ses. The ,High* usage class is formed to
15.6% of rich pastures, to 83.3% of rough
pastures and to 1.1% of dwarf-shrubs. The
»Medium* usage class comprises 2.3% of
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rich pastures, 63.5% of rough pastures and
34.2% of dwarf-shrubs. The ,,Low* usage
class comprises 37.7% of rough pastures and
63.3% of dwarf-shrubs.

Forage yield (dry matter)

The productivity of the original classes of rich
pasture, rough pastures and dwarf-shrub he-
athland were presented in chapter 2.3.3. De-
termined by the length of the vegetation period
at different altitudes, zones and the dominating
land-cover classes, a wide spectrum of varia-
tion of the areas is given, which ranges from
almost 0 to about 3,700 kg/ha. An average
yield of 1,860 kg (+/- 821) is achieved in the
,,High* usage class, 1,010 kg (+/- 580 kg) in
the ,,Medium*“ class, and 820 kg (+/- 280) per
hectare in the ,Low* range. The reference
material of the ,,Héhenprofil Johnsbach*
shows that a yield of 1,840 kg is achieved
in a comparable average altitude zone with
,,High* suitability of usage, and 1,180 kg DM
for ,,Medium*“ suitability of usage (Gruber et
al. 1998) for a similar classification of usage.
The scientific knowledge could also compa-
ratively well be put into practice.

Energy concentration

Similar to the forage yield, the energy content
of the plants in the plant community is also
bound to their preferred altitudinal zone. The
energy content of plants at an ideal grazing
time amounts to 9.9 MJ ME/kg DM for the
,»High* usage type, 9.1 MJ ME/kg DM for
the ,,Medium* usage type and 8.4 MJ/kg
DM for the ,,Low" usage type. The optimum
grazing time on pastures is reached when the
animal stocks are well-adapted to the size of
the area. If animal stock is insufficient, the
average forage quality will decrease and a
reduction of energy content will be necessary.
The amount of decrease can be defined by
LAU/ha of animal stocks. In relation to the
PEM, a maximum reduction of 1.6 MJ ME is
practical. Reductions are linearly undertaken
from a stock of 1 LAU/ha. In consideration of
these aspects, the following energy contents
are achieved: ,,High* 9.0 MJ ME/kg DM,
»Medium*“ 7.8 MJ ME/kg DM and ,,Low*
7.0 MJ ME/kg DM. The range matches the
analysis results from 701 forage samples in
the ,,Forage Index Table for Basic Ration in
the Alps* (Resch et al. 2006).

Drymatter yield of usable vegetation (kg DM/ha) 1so 10 o

Dry matter
yield

kg DM/ha

. High: 3,765

. Low: 102
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Figure 34: Local forage yield
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Figure 35: Local energy concentration

Quality the ,,High* usage types (intervals 4.25-5.5),
Following the implementation of the quality ~an average value of 4.5 (+/- 0.25) points is
check in the examination region, a perfectly achieved, 3.6 (+/- 0.27) points in the ,,Me-
normal curve of distribution shows itsturning  dium* usage type (intervals 3.25-4.25), and
point at 2.72 points in intervals of 0-5.5. In 2.4 (+/- 0.6) points in the ,,Low" usage type
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Figure 36: Quality of alpine pastures (sheep)




The right place -
An integrated model for the evaluation of suit.

bility and estimation of potential on alpine pastures for sheep and goats 49

Available alpine pasture area for sheep and goat

under consideration of recent stocking (cattle)

Areas of
use

il E

. Current use (cattle)

. Potential sheep/goat

D Low quality

~
- -&l.llll_l'l?'

HBLFA Raumb

Produced by T.

Figure 37: Current use and future potential

(intervals 0-3.25). In all, 7.9% are shown to
be highly suitable, 42.1% are of medium sui-
tability and 50% of low suitability as alpine
pasture for domestic animals.

Energy requirement of grazing animals

An estimation as a basis for planning has to
take into account the current usage of the
pastures. There are hardly any milk-animal
pastures in the region of the Schladminger
Tauern, thus nutrition for cows is only set
according to keeping needs. For diary cows
with a live weight of 650 kg, for example,
there is a need of 62 MJ ME per day, from
13 MJ ME for sheep. The enormous energy
volume of total 29 400 GJ/ME is used wi-
thin the whole study area, 87% of which are
consumed by cattle. For the determination
of potential areas, those which have already
been used in respect of the quality assessment
should be excluded for the respective ani-
mals. These are shown in red in the following
illustration.

The remaining potential after substraction of
the current energy requirements is divided

into two parts - regions suitable concerning
quality for sheep and goats, and regions for
wild animals.

Extended planning case

The forest line in the Alps is naturally deter-
mined by a thermal border, above which ger-
mination of seeds of woodland species is not
possible anymore. Additional anthropogenic
influences define the local position. Climatic
warming and the moderate intensive grazing
offer optimum possibilities in the future for
the upward expansion of the forest. Schaum-
berger et al. (2006) have calculated a rise of
the forest line from 1,970 m to 2,415 m by
2050 for the Schladminger Tauern region.
If no significant management measures are
undertaken, we will loose almost the entire
open grassland region above the current fo-
rest line. This can permanently and naturally
be realised through the regular, monitored
grazing by larger flocks of sheep and herds
of goats.

For the area of the Kleinsdlk Valley, this
planning process has been started: For manu-
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Figure 38: Number of additional sheep in the regions

ally selected pasture zones the potential, the
possible number of sheep has already been
calculated: The region requires 2,300 sheep
for grazing annually. But in a rotation process
over several years, a herd of 700-800 animals
can suffice to meet the need. Thus with sus-
tainable methods, humans can counteract the
climatic change in pasture regions, insofar
qualitatively suitable forage is available and
the supply of water is ensured for grazing
with sheep and goats. The basis for planning
the realisation was created within this project,
the management methods must locally be
developed.

4. ENEALP 1.0 Beta Planning
software for the grazing of
alpine regions

4.1 Introduction

Implementation of the discussed models
is complex and intensive work. Differing
parameter settings, moreover, lead to results
that cannot be compared. The focus of the
INTERREG 111B ALPINET Gheep project

is drawing up of practical approaches that
can be used in the entire region of the Alps.
These factors led to the decision to depict the
entire working model in a cohesive software
package. ENEALP deals with the analysis of
flows of energetic material on alpine pastures
(ENE = energy, ALP =alpine). The aim is to
provide information on additionally useable
capacities in existing pasture regions.

As a planning tool, for example, ENEALP
calculates the number of animals that can be
driven up to the pasture in addition to alrea-
dy existing farming. Enormous additional
potentials are very often calculated that can
hardly be covered in current practice. But in
connection with rising forest lines, grazing
offers the only effective protection of the
biodiversity of these pastures. ENEALP is
free of charge available as a Beta version with
a reduced level of data resolution (minimum
pixel size: 50 metres; maximum number of
pixels: 10,000). No liability is assumed for
all and whatever forms of demands of and for
the program, as well as the local correctness
of the calculations. Some calculations require
some investment of time.
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4.2 Technical prerequisites

ENEALP was implemented in C# based
on the .NET framework, which has to be
installed on your computer in version 2.0.
If this is not already the case, it can free of
charge be downloaded from the Internet and
be installed. In its GIS analyses, ENEALP is
based on the classes of the Arc Objects tool
package from ESRI. The functionality of the
grid analysis and the overlay techniques are
taken from there. Therefore, ENEALP is not
able to work without the GIS-Suite ArcMap.
Moreover, in combination with the installa-
tion of ArcMap it is recommended to install
the ESRI .NET classes. ArcMap version 9.1
is currently supported.

* Sources: ArcMap: www.esri.com

e .NET: www.microsoft.com/download
(Select the Redistributable Package (x86))

4.3 Installation

The latest version of ENEALP can be
acquired from the HBLFA Raumberg-Gum-
penstein (www.raumberg-gumpenstein.at)
service webpage. A zip file of about 3 MB can
be downloaded via the Service - Download
- Software menu sequence. After decompres-
sing with the standard WinZip program, you
will receive the two folders ,,Software* and
»TestData“. The ,,Software” folder contains
the setup.msi and setup.exe files. You can
start the installation with both. There is a
series of files in the “TestData” folder that
have been used for illustrations found in
this book. The ENEALP functionality can
directly be tried with the test data. To run the
application, please start the file ENEALP.exe
from the folder you have created during the
installation.

4.4 Necessary datasets

ENEALP uses a series of standardised in-
put data and reads the necessary values for
analysis. For this data formats, structures
and types are accessed that cannot be given
without selection. Moreover, the user must

take the highest care in structuring the data.
The following basic rules are mandatory.
All geo-datasets must be defined in the same
geographical system of coordinates.

The spatial extent of the grid data (digital
elevation model, land-cover class, precipi-
tation) must be identical. At the same time
the entire vector data range (alpine pastures,
outer limits, rivers and lakes) is to be covered.
All grid data must be in the same pixel re-
solution.

The name of the standard data field of the
grid data are read as value. The datasets of the
terrain model and the precipitation per year,
or during the vegetation period, are available
as floating point grids, the land-cover classes
as asigned integer. The terrain model and the
land-cover data must individually and locally
be created by the user. The precveg and prec-
year precipitation datasets were taken from
the freely available data in the ALP-IMP pro-
ject (http://www.zamg.ac.at/ALP-IMP/). The
basic data for local interpolation can be taken
from the Time Services Gallery section.

The vector dataset is available as a point
object and can also incorporate springs or
other non-linear waters. Alpine lakes are
generally small enough to be depicted by a
representative point. Rivers are linear waters,
a topological network is not necessary.

Pasture borders are given as a polygonal
dataset that depicts the legal borders of the
alpine pastures. The following fields (data
types) must be available.

e FID (Object ID) allocated

Shape (Polygonal)

ID (Long)

Type (Short) : 1 = core pastures,
2 = total pastures

e Shape_Area (Double): area

Name (String)

FID and ID can contain the same data
Regional borders are given as a polygonal
dataset of the large alpine areas (valleys...).
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The following fields (data types) must be
available.
¢ FID (Object ID) allocated
« Shape (Polygonal)
e GRIDCODE (Long)
FID and GRIDCODE can contain the same
data

4.5 Resulting data

All results of the GIS analysis are filed in
the gisdata subdirectory of the installation
directory. These data is preferentially given
in the ESRI grid format and can directly be
used for further analysis. All numerical cal-
culations related to the pastures and vicinity
objects are in the MS-Access database/data-

Table 43: Results of the grid datasets

bases/BasicParameter.mdb in the installation
directory.

Description of selected grid datasets
(see table 43)

The structure of the Pastures and Outside
tables contains a series of data fields, which
describe the data input as well as the nume-
rical results. Some fields are described in
table 44.

4.6 Program description

4.6.1 System settings

1. Program interface: The basic element of
the program is a row of tabs that should
gradually be worked through from left to

Name Description

yieldres Result of the estimation of dry matter yield (dt/ha)

enenet Result of the energy estimation (MJ ME/kg DM)

energypixel Energy yield/pixels (MJ ME)

quality Quality assessment (Notes 1-5)

outintensi Additional possible capacities (grazing animals/year) in the high quality share in the
regional analysis

outextensi  Additional possible capacities (grazing animals/year) in the medium quality share in the
regional analysis

outused Percentage of the currently used grazing potential (%) of the region

pasintensi  Additional possible capacities (grazing animals/year) in the intensive quality share on
individual pastures

pasextensi  Additional possible capacities (grazing animals/year) in the extensive quality share on
individual pastures

pasused Percentage of the currently used grazing potential (%) of an individual pasture

Table 44: Results in the database

Fieldname Description

TotalEnergy

TotalEnergyYear
EnergyYieldSumYearintensiv
EnergyYieldSumYearintensiv
EnergyPotentiallntensiv
EnergyPotentialExtensiv

EnergyPastUnitIntensiv
quality sphere
EnergyPastUnitExtensiv
quality sphere
PotentialUsed

Total energy requirement/day

Total energy requirement/grazing period

Energy yield of the pasture in the intensive quality class (MJ)
Energy yield of the pasture in the extensive quality class (MJ)

Free energy volumes in the intensive quality class (MJ)

Free energy volumes in the extensive quality class (MJ)

Additional possible capacities (grazing animals/year) in the intensive

Additional possible capacities (grazing animals/year) in the extensive

Percentage of the currently used grazing potential (%)
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Figure 39: System release and reset

right. The beginning is in the ,,Start“ tab,
followed by ,,Data Source*, and so on,
until the last ,,Maps* tab. Program errors
are to be expected if individual tabs are
skipped.

2. Software key: A software key for the
program has been calculated to document
the distribution of the software. This key
is necessary to use the software and is
calculated by a computer key. You can
acquire the software key from thomas.
guggenberger@raumberg-gumpenstein.
at by stating your name, address, planned
field of analysis and your computer key.
Enter the returned key (e.g.: 7024) and
store it with the ,,Save* key.

3. Resetting the system: The entire system
can be reset via ,,Reset Project”. This
means the loss of all data, and therefore
the old volume of data must definitely be
stored first.

4.6.2 Data sources

1. Grid data sources: The dataset in question
can be loaded via the respective buttons.
The selection for grid datasets ends with

[ Rese! Projekt |

The resolution of input data is limited to a
pixelsize of 50 meter. The maximal number of
analysis pixel is 10.000

the grid dataset folder (e.g.: C:\TestData\
dhm50). Vector data can be loaded via
your file (e.g.: C:\TestData\River.shp).

2. Two MS Access databases are required
for implementing the software. These
are found in the /database directory after
installation. The name of the system file
is BasicParameter.mdb. The name of the
Gl objects is Feature.mdb.

3. Land-cover classes: All of the land-cover
analysis inputs can be loaded into the sys-
tem with the ,,Load Land-cover Classes*
button. Be sure to enter the name of the ID
field (this is normally called ,,value®).

4. With the ,, Test and save all data connec-
tions* button, the content of all paths are
stored and all structure data are read in.
The progress diagram bar always shows
the extent of already completed work (5).

5. Progress bar and description of the ac-
tivity
6. After storing the path, the surface distance

to the water must be calculated. This task
may need some time.
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Figure 40: Setting the data paths

4.6.3 Comparative estimations

1. Estimation of the length of the vegetation
period: The length of the vegetation period
is defined via the local altitude. A quadratic
function is generally used here. A broad
variation of regional formulas is offered
for Austria to achieve a local adaptation.
A separate comparative estimation must
be created for areas not to be covered. A
region can be selected from the list - acti-
vating the check box selects its formula.
Conclusion is executed with the ,,.Save*
button.

2. Estimation of the maximum possible
forage yield: Selection of the individual
land-cover classes takes place viaa mouse
click on the cell in the LandCoverClass
column. The following additional attri-
butes must subsequently be given.

Name: name of the class (e.g.: rich pas-
tures)

Yield type: an entry can be taken from the
dropdown list. Some entries are executed

in the way that all field types (yield types
a, b1 and b2) are independently filled in.

Execute with the ,,Save* button.

5. Estimation of the maximum possible
energy content: selection of the individual
land-cover classes takes place via a mouse
click on the cell in the ,,LandCoverClass*
column. The following additional attribu-
tes must subsequently be given.

6. Name: name of the class (e.g.: rich pas-
tures)
7. Quality type: an entry can be selected

from the dropdown list. Some entries are
executed in a way that all fields (quality
types a, bl and b2) are independently
filled in.

Execute with the ,,Save* button

8. Selection sphere of the data

9. Formulas to be allocated

10. Decision concerning the calculation be-
haviour of the system

Close with the ,,Basic Gl Calculation I

button!
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Figure 41: Comparative estimations and examination region

4.6.4 Management data

4.6.5 Quality assessments

1. The selection of individual pastures enables 1.

input of the currently grazing animals.
These are to be entered in the given fields
according to category. Of great importance
is the indication of the grazing type. There
are several possibilities here. Afixed cate-
gory can be allocated through the selection
of a standard type as defined in Point 2.
The only variable category reads ,,Depen-
ding on livestock*. With this category, a
linear function is activated that calculates
the quality reduction of forage dependent
on animal stock.

2. Standard types of grazing

3. After all information has been entered, the
»Estimation from animal list“ calculates
the current animal stock and the energy
reduction.

Close with the ,,Basic GI Calculation 11
button!

Quality levels of slope inclination (in
degrees): As for all quality parameters,
the individual assessment classes and a
quadratic formulation of the same can be
given here. Through the input of a value,
its ,,from“ and ,,to* allocation is subse-
quently stored by pressing the ,,Save* but-
ton. Through the selection of an ID value,
the value can be reactivated and further
processed. Formation of the regression
must be carried out in an external statistics
program. The individual weight of the
slope-inclination classes can be defined
above the data grid. One also ensures (if
necessary) defining a class with 0 points,
which is defined from the last possible
value to the maximum value (0 points =
2,000 to 3,000 metres). Thus unsuitable
sectors can be excluded.

. Quality levels of water supply (given in

metres): as for 1.
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Figure 42: Management data
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Figure 43: Quality levels
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Figure 44: Quantity calculation and usage classes

3. Energy concentration (given in MJ reali-
sable energy ME): as for 1.

4. Entry sphere of the assessment classes
5. Entry sphere of the formulas

Close with the ,,Basic Gl Calculation 111
button!

4.6.6 Quantitative calculations

1. Regional information: Individual alpine
pastures are categorised in regions. These
can be used to derive recommendations.
The structure of the alpine pastures in the
datasets of the pasture borders must there-
fore be undertaken as fully as possible. The
following limit values and consumption
volumes must be given for the planned
assessment of potential.

2. Limit value for unsuitable qualities: these
regions should not be considered. Here, for
example, classic hunting practices should
take place (e.g.: < 3.5).

3. Extensive use: the upper-limit value for
use by sheep and goats (e.g.: 3.5-4.5).

4. Maximum value: the highest possible
class value

5. Total number of animals

Close with the ,,Basic GI Calculation IV*

button!

4.6.7 Result maps

1. Selection of the theme areas and individual
maps (drop-down list)

2. Map: Serves only for the control of the

existence and forming of results (rough
analysis)
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5. Conclusions

The methods presented in this manual can be
useful, starting from basic information about
a mountain area and its exploitation, to rank
the suitability and to measure the potential
for sheep and goat grazing.

This work is based on the application of
information technologies, both in the field
of Geographical Information Systems (GIS)
and remote sensing, which allow studying
a territory in a global way. The availability
and the development of these technologies,
which occurred in the last decade, allow in-
tegrating the experimental data based on field
assessments, the management experience of
experts and instrumental data obtained from
cartography and satellite images.

The methods used, as well as the software
ENEALP contained in a specific CD ROM,
are potentially applicable in the whole Al-
pine Space Area. As shown by the results
obtained in the study areas in Friuli Venezia
Giulia (1), Province of Trento (I), Province
of Belluno (1) and Schladminger Tauern (A),
the model can give objective indications on
the type of animal most suitable for a certain
pasture and on its optimal animal stocking
rate. These indications can be an operational
decision support both for territorial planning
and alpine management of pastures. Public

administrators, who were identified as the
main target group of this work, are able to
have better knowledge about the best way
of pasture utilisation in order to contrast area
abandonment as well as environment and
landscape degradation. On the other hand,
pasture managing bodies and breeders can
also benefit from this information for a sus-
tainable management of their animals.

Yet the computing approach, although prag-
matic, is incomplete if the knowledge and the
local culture of the breeders are not conside-
red. The sharing of information among bree-
ders, administrators and technicians operating
in the alpine space regions is a prerequisite
for model qualifying and implementation.
Furthermore, the model can not substitute
the training of breeders and the extension
services proposed to the pasture management
and its importance on cultural, naturalistic
and socio-economical points of view.

Finally, this study represents a first step that
could become a useful tool for territorial
evaluations. The application of the model
suggests future improvements, depending on
the development of more accurate computing
instruments and software, as well as enhan-
cing the collection of experimental data about
the vegetation and feeding behaviour of sheep
and goats on alpine pastures.
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Valorizzazione delle Risorse Produttive
giorgio.deros@iasma.it

Simonetta Dovier

ERSA - Agenzia Regionale per lo Sviluppo
Rurale Friuli Venezia Giulia,

Servizio ricerca e sperimentazione
simonetta.dovier@ersa.fvg.it

Claudio FrRescura
Studio Andrich Belluno

Wilhelm Graiss

HBLFA Raumberg-Gumpenstein
Pflanzenzlchtung
wilhelm.graiss@raumberg-gumpenstein.at

Thomas GUGGENBERGER

HBLFA Raumberg-Gumpenstein
Okolometrie
thomas.guggenberger@raumberg-gumpen-
stein.at

Sophie KickINGER
HBLFA Raumberg-Gumpenstein, Kleine
Wiederkauer, sophie.kickinger@gmail.com
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Davide Pasut
Eupolis Studio Associato
davide.pasut@eupolis.info

Eugenia PresoT

ERSA - Agenzia Regionale per lo Sviluppo
Rurale Friuli Venezia Giulia,

Servizio ricerca e sperimentazione
eugenia.presot@ersa.fvg.it

Ferdinand RINGDORFER

HBLFA Raumberg-Gumpenstein

Kleine Wiederk&uer
ferdinand.ringdorfer@raumberg-gumpen-
stein.at

Alberto Scariot
Studio Andrich Belluno

Daniela Turri

Istituto Agrario di San Michele all’Adige
(Trento), Centro Sperimentale, Dipartimento
Valorizzazione delle Risorse Produttive
daniela.turri@iasma.it

Susanna ZiLLi

ERSA - Agenzia Regionale per lo Sviluppo
Rurale Friuli Venezia Giulia,

Servizio ricerca e sperimentazione
susanna.zilli@libero.it

Sonia VENERUS

ERSA - Agenzia Regionale per lo Sviluppo
Rurale Friuli Venezia Giulia,

Servizio ricerca e sperimentazione
sonia.venerus@ersa.fvg.it









