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Socio-economic changes and other factors lead in recent decades to a dramatic

disappearance of mountain grazing areas and ecosystems in many European

countries (Habel et al,, 2013)

l MAIN EFFECTS

V Loss of economic resources

V Reduction of biodiversity

V Landscape degradation

V Impairment of ecosystem services

V Disappearance of traditional cultures




Key problems

AlLackof researchon changes in grasslands ecosystems

A Lack of technical tools for public institutions
for the management of pastures, particularly i
mountain areas:

V conservation
V valorisation



Aim of the study mﬁ"

To develop a serautomated method to estimate mediu#ong term mountainpastures
surface variationy using Landsat imagesd NDV({Normalized Difference Vegetatidéndex) under

a GIS environment.
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Project designedto analyze and to monitor the forage
resourcesof the Apenning(l)
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Materials and methods

Acquisition Landsat (LS) images (fobeharge) covering the study areas
for years 1987 and 2018ti{p://landsat.usgs.gok)

Calibration and correction of LS imadedlVIExeli$

Calculatiorof Normalized Difference Vegetation Index (NOXIgGIS
ESRIjor each30 m x 30 m pixel

Variation of each pixel from year 2013 to year 1987 (Implementation of
pixeloriented image differencing technique , Singh, 1989).

Performance evaluation and calculation of NDVI discriminatory value



http://landsat.usgs.gov/
http://landsat.usgs.gov/
http://landsat.usgs.gov/

To analyzehe land use
dynamics in the medium
term multispectral
images Landsatovering
the study area have
been acquired

AYears: 1987 and 2013

ASatellite sensors:

A Landsab Multispectral
Scanne(MSS) in 1987

A Landsat 8 Operational
Land Imager (OLI) in
2013

AMonth: July
AResolution90 n?

INNOVATION
IN LIVESTOCK

PRODUCTION:
FROM IDEAS
TOPRACTICE




NOVATION
LIVESTOCK
PRODUCTION:

ACentralApennines |
AA1: CatriaNerone
mountains ST

UMBRIA )75

AA2:Aurunci mountains \
ASurface area (ha): 8
AA1: 13,581

AA2: 13,257 o

JABRUZZO

Rome .\

A2

% ’ b N ] b,: .)‘
> i f = - e O F:.ggm\‘
N ol T e PUGLIA
N L CAMPANIA s ]

: \emerg BV L A
T Sources: Esri, HERE, DeLorm\JomTainintedia
0 25 50 100 Kilometers FAO, NPS, NRGAI| @60 Base? BN Kabast
* 7 Esri China (Hong Kong), 3

T R GIS User Communty

incremefRiGor., GEBCO, USGS,
rdnance Suyvey EstiNpar METI
Suiy ey E
and the




INNOVATION
INLIVESTOCK

21 AUGUST -4SEPTEMBER 2015
LU WARSAW, POLAND

Calibration and correction of images

To make comparable the scenes captured from the two different ser{&66-
MSSand2013O0L) and to correct physical measurements derived from spectr:
reflectance(i.e. water vapor) we computed:

1. radiometric calibration (ENVI software)

RN =
2. atmospheric correction (FLAASH metho

3. delimitation of areas covered by clouds and their shadows (FMASK meth
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Performance evaluation

ADescriptionof actual land covetlasses fronon-screen
visual interpretation ofyear 2013aero-photograph
images,;

A130 random points.

TP+TN w 100

™ _ _
Se ™ 100 Sp * 100 T PHN+FPHFN

"~ TB+FN TN+FP

TP = true positive; TN = true negative; FP = false positive e FN = false negative.
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NDVI discriminatory value

On the basis of performance evaluation, the optimal
value to describe the passagefrom one class to
another of land use (e.g. from pasture to shrubs),
calculated as difference among medium values of
NDVI of eachclass

Classes of difference:
5-15 transition from pasture to shrubs
16-25 transition from shrubs to forest
>25  forest
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cob  Land use area (ha)
1 urbanized areas 35
1221 roads 169

Interpretation of year 2013

2 agricultural areas 83
- 31 woods 8437
land use by means semt
321 herbaceous vegetation 3473
332 rocky outcrops 262

automatic segmentation
multiresolution object oriented
method

Legend

|:| analysis area
classes of land use
[ urbanized areas
- roads
I:l agricultural areas
- woods
- shrubs

herbaceous vegetation

rocky outcrops
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Calculation of 2013
1987 NDVI changes
for each land use
class.

NDVI 20131987 <¢>
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Studyarea A2

2013 Land use
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Legenda

D Ausoni-Aurunci mountains

2013 Land cover

|:| sparse and/or no vegetation
Cl agricultural areas

B -rtificial surfaces

- woods

I shrubberies

\:| natural meadows and / or pastures



Study area A2

Calculation of 2013
1987 NDVI changes
for each land use
class

Main grassland lose
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