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EXECUTIVE SUMMARY

With the aim of obtaining an updated cartography of tRBIGP and PNtasture vegetationthe grassland

types have been inventoriethtegrating field surveys and remotely sensed dathecartographywill be

the reference for further analysis of land cover dynamics related to climate and land use changes.

The pasture mapping activity involved the PNE and PNGP territories differently.

In the PNEsomeLJs 8 G dzNB Y| LJA LINPR&OSER { oy RENIS itKS & £a ! FINE T NI
available.The field work allowed to add six more pasture maps and to resuiven total of 2563 ha
mapped.

In the PNGP, on the other hand, the surveys and mapping activities were edonevo All mountain
pastures of PNGP and closest surroundirigsa total of about 800 ha, were involved.

The action was developed in 3 steps:

1) In order to conform methodologies of pasture mapping between thergas a coordination phase
wasessential. Metings andield tourswere therefore organised in PNE and PNGP.

The territories of the two Parks lie in the validity zones of three different vegetation typologies, which
classify the main plant communities that can be found in subalpine and alpine pastures in French Southern
Alps (Jouglet, 1999), Vanoise and Aosta Valley (Bornard et al., 2007) or Piedmont (Cavallero et al., 2007).
Categorization criteria were harmaeid between the three classifications and common 13 pasture
categories were developed.

Thiscommon and shared mhodologyis not only deployed throughout the project lifetime, but that can

also be used in the future in these areas and potentially extended to the whole western Alps.

2) The mountain grassland types have been identified by field visual assessments, apddmap
according to the existing pasture typologi@his action wagmplemented in the territories of PNGP and
closest surroundings (Orco, Cogne and Rhémes Vadleygll in targetd pastoral units of PNE.

3) We used existing and new remote sensing datanplement innovative ways of mapping the main
types of mountainpasturesat a relevant scale for pastoral managemeWhenever feasible, a special
attention was paid tothe crossvalidation betweenfield and satellite dataThis result wasachieved
through these steps: a) identification and characterization of a number of properly representative surfaces
to cover the range of variation in representative plots;pbycessing anénalysis of remotely sensed data

to selectthe spectral indices capable béstdiscriminatingthe different vegetation types; c) validation of

the detection algorithms through the comparison of results derived from satellite imagery with real
vegetation on the ground.

At all stagesof this working flow, there has been an exemplary cagpion between Italian and French
beneficiaries- includingacademics and protected argaThe result isan agreedtypology of mountain
pastures that will be of high relevance for pastoral management and the sharing of data, methods and field
experience ® map mountain vegetation.



1) METHODOLOGAL APPROACHESHARMONIZING PASEUR
CLASSIFICATIONS

With the aim ofsharing the methodological approach carried out for pasture mappechnical meetings
and field surveys were dor#oth in PNE and iRNGP.
PASTOR researchers andonsultants followed a common protocol ghsture classification widely
discussed ath agreedespeciallywith IAR, PNGP and PNExchange visi@and remote technical meetings as
well faceto face have been organized to this aim:
4+ 17-18 Juy 2018 PNE and INREEodev visited the page areas of PNGP
4+ 3-4 September 2018 an ltalian delegation IAR and PNGP and representatives ofERURAE
visited mountain pasture areas of Tramouillon and Crouzet, Les Lauzes in PNE;
4+ 15 January 2019 a teclal meeting was organized in Grenoble with IAR, CNRS,ARBAEA, and
GKS [l 02NFi2ANB RQ; O2t23AS 1 ftLAYS (2 SEFYAYS
typological approach, evaluate and review the contribution of remote sensing to diagnusbis a
mapping of mountain pastures;
4+ 26th February 2019 among ARPA VdA, IAR and CNRS at PNGP;
+ June 19 and 20" 2019, IAR and PNGP researchers and consultants received the PNE botanists on
the mountain pastures of Ceresole Reale and Cogne
In order to accrately repreent the grasslands cover of the groyrttiree different vegetatiortypologies
were usedfor mapping highland pastures. These typologies classify the main pasture plant associations in
the validity zones of Vanoise and Aosta Valley (Bornaal. £2007), Piedmont (Cavallero et al., 2007) and
French Southern Alps (Jouglet, 1999
A coordination phasenade it possibleto harmonise the three classifications and define d@nmon
pasturecategoriesdrom the Aosta Valley typology
x  Productive vegetdion in flatlands and low slopes of the subalpine levdathwrich soil Very tall
(over 50 cm) angtery dense vegetationamminated by broadeaved graminaceae.
x  Subalpine intermediate vegetation in flatlands and low slopes of the subalpine level with nmediu
rich so0il.30 to 50 cm high, denseapsy patches dominated by fine to medide@aved graminaceae.
x Nardus swardson lowlards and slopesn the subalpine or alpine levelegetation of medium
height (2030 cm), no very dense, dominated byardus stricta
x  Grassy thermophileon medium and steepy sunny slopes in the subalpine and alpine ¢every
and fairly deep sail30 to 50 cm high, very dense vegetation watiost total herbaceous cover
x Festuca paniculata swardson medium sunny slopes in the sijiae level, vegetation very tall
(over 50 cm), very dense, dominatég graminaceae with long, thick leayesspeciallyFestuca
paniculata
x  Brachypodium pinnatumswards on medium sunny slopes in the subalpine level, vegetation of
medium height (2680 cm) dense, dominated bBrachypodium pinnatum
x  Bare thermophile medium to steep soutfiacing slopes in the subalpine and alpine level with dry
soil.
x  Alpine intermediate sparse vegetatiomn medium to moderate slopes, windy ridges and burimps
the alpine level.
x Nival: sparse vegetatiom snow combesand moderate slopes in alpine and niealvironment.
x Heaths:vegetation with a shrub anderb layer in the subalpine and alpine environment.



Nitrophilous vegetation in flatlandsand moderae slopes of the subpine levej these herbaceous

formations, dominated by nitrophilous species, developaieas of accumulation and excess of
manure.

Screes:areas with more than 50% of the surface occupied by stones and rocks, on steep slopes,
located under ridges or roclkabs.

Wetlands:very wet areas with temporary or permanent excess of water.
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A great deal of work was carried ooy IAR, PNGP and PiEdetermine corespondences between the
three vegetation typologieased.
As far as the Piedmontese types are concdrnmanly the pasture types found ilPNGP fieldurveys were
classified as they were the only ones of interest for the purposes of the pasture mapping work.

The pasture types of the three typologieere then classified to the 13 identified categories:

AOSTA VALLEY FRENCH SOUTHEI
PASTURE CATEGOR VANOISE TYPES PIEDMONT TYPES ALPS TYPES
Productive S3 8, 56, 57, 59
Subalpine intermediate S2 52, 53, 54, 60, 64, PI3
Nardusswards S1, A8 29, 30, 32,41, 47, 48, 49, 6 PI2, Pl4
Grassy thermophilg A3, 3 11, 40 PT1
F. paniculatsswards S6 26 Pl6, P17
B. pinnatumswards S5 3,25 PT2, PI5
Bare thermophile SAL, SA2, SA3, Al, A 13, 17, 19, 24, 46, 50 PT3, PT4, PI1
Alpine intermediate A4, A5, A6, A7 21, 22, 33, 35, 36, 37 PTS
Nival A9, Al10 72,74,75,8,77,79 PN1, PN2, PN3, PN
Heaths L1,L2,L3 90, 91, 92 F1, F2, F3, F4
Nitrophilous vegetation 67, 69 RA1, RA2
Screes E 70 El, E2
Wetlands ZH 81, 86 ZH1, ZH2

Tablel. Pasture type correspondences between the three vedgetatypologies of the study area.

The above classificatiomas used for the recognition and mapping of pasture tyipeBNGP as described

below.



2) FIELIMAPPING OF PASTURBEB PNGP

Materials and rathods

Subdivisiomf the PNGRerritory in Rasture districts

The activity of surveying and cartographic restitution peEfsture types was carried out oall the alpine
grasslands iPNGP, whose territory extends over two igts: Aosta Valleyand Piedmont

In Aosta Valleyhe alpine pasture vegetation iBRNG involved the municipalities of Cogne, Rhémes Notre
Dame and Valsavarenche. On the Piedmont side of the park, the activity involved the municipalities of
Ceresole Reale, Locana, Noasca, Ronco Canavese and Valprato Soana.

The grasslandsave been subdividd into Pasture districtsshose names roughly correspond to the main
valleys or localities in which they fall.

In the Orco, Rhémes and Cogne valleys the survpggitiretypes involved some areas lded just outside

the Parkboundaries in order toinclude and guarantee the continuity ¢fie whole pasture system named

G I f LIS BoHéxa@mple, in the case of the Benevolo district (Val di Rhémes), the Fond alpine pasture is
only partly included in the park, so the remaining part of the pastures, whichyircase fall within the SCI
"Ambienti calcarei d'alta quota della Valle RFémes', and the lower Fos pasture weiacluded. In the
Bardoney district (Cogne), pasture areas detached from the Bardoney alpine pasture haviedbeged,

as these are pasturelGoilles, Etzelley) of the same mountain pasture li@ejlles and Etzellegre also
located in protected areas: the SCI "Vallone dell'Urtier" and the SPA "Mont Avic and Mont Emilius".

VALSAVARENCHE VALPRATO SOANA

RONCO C‘ANAVESE

RIBORDONE

I Pasture districts
! "1 PNGP boundaries
- [_] PNGP municipalities
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The following table shows theame aml the code of Pastureistricts and the municipality and regioim
which they are locatedlhe district codes have been allocated in predominantly alphabetical order

Pastlé:)eéjéstnct Pasturedistrict name Municipality Region
101 Agnel Ceresole Reale (TO) Piedmont
102 Alto vallone di Campiglial Valprato Soana (TO) Piedmont
103 Bardoney Cogne (AO) Aosta Valley
104 Bastalon Ceresole Reale (TO) Piedmont
105 Benevolo Rhémes Notrddame (AO) Aosta Valley
106 Djouan Valsavarenche (AO) Aosta Valley
107 Entrelor Rhémes Notrédbane (AO) Aosta Valley
108 Gran Loson Cogne (AO) Aosta Valley
109 Lago di Dres Ceresole Reale (TO) Piedmont
110 Levionaz Valsavarenche (AO) Aosta Valley
111 Meyes Valsavarenche (AO) Aosta Valley
112 Nivolet Valsavarenche (AO) Aosta Valley
113 Noastetta Noasca (TO) Piedmont
114 t dzy G RSt f Valprato Soana (TO) Piedmont
115 San Besso Valprato Soana (TO) Piedmont
116 Urtier Cogne (AO) Aosta Valley
117 Valle di Piamprato Valprato Soana (TO) Piedmont
118 Vallone Ciamoseretto Noasca (TO) Piedmont
119 Valle di Forzo Ronco Canavese (TO) Piedmont
120 Vallone di Piantonetto Locana (TO) Piedmont
121 Vallone Roc Noasca, Ceresole Reale (T] Piedmont
122 Vaudala Rhémes Notrddame (AO) Aosta Valley
123 Vaudalettaz Rhémes Notrddame (AO) Aoda Valley

Table2. List of Rsture districts.

The highgrasslands of PNGP wesebdivided into 23 Pasture districhsr a total surveyed surfacof 8022
ha.

Gonsideringthe vast extension of the territory and the very short vig®n season at high altitudes, PNGP
and IAR commigsned six consultants to recogrithe pasturetypes and drawip the pasture maps

The consultants were choselny IAR and PNGRrough a call for tenders to select pase experts. Six
professionals, éner agronomists or foresters, who normally work in the westernidta Alps were
therefore recruited.

These activities were carried out and completed over tharse of two years (2018, 2019).

Basecartography

Prior to the fieldwork, the consultants caed out afirst definition of mountain pasturesand their
delimitation ino homogeneous areas Iphoto-interpretation. The following base cartography was used,
distinguished in the two Regions on which PNGP insists:

- DTM with 5 m pitch (Piedmont RegiorQ0®-2011) and 2 m pitch (Autonomous RegionAalista Valley
2008);

- Orthophotos (year of shooting 2012), WMS service of the National Cartographic Portal of the Ministry for
the Environment, Land and Sea;

11



- Orthophotos of Piedmont Region (2010) aldtononous Region ofosta Valley2012)

- CTRN for the Autonomous RegionAalsta Valleyyear 2003) and BDTRE Riedmont Region (year 2018);
- ICE aerial photography for the Piedmont Region (year 22009) and infrared aerial photography
(provided by PNGRear 2012).

The two regions use different coordite systems for cartography: Piedmoadopts theWGS 84 / UTM
zone 32N whilé\osta VallefeD50 / UTM zone 32N.

For the cartography in question it was decided to adopt a univocal coordinate reference sfmtelre
entire park territory, i.e. WGS 84 / UTM zone 32N (EPSG: 32632).

Photointerpretation and initial identification allpine pastures

An initial analysis of the gsalandswas carried out starting from theNGP Habitat &p, a fundamental
annex to tle Management Plans for Sites of Community Importance (SCI) andalSpeatiection Areas
(SPA). The Habitat & was produced by interpreting aerial photographs (2005) and other supporting
cartography (geological map, map a@frdst types) at a scale of 1:000 with indepth studies also at a
larger scale, therefore not by means of vegetation surveys carried out in the field. This cartography cannot
therefore constitute a faithful representation of all the habitats but, for the work on Pastoralp, it
constituted a good starting point.

The areas classified in group 7 "Grassl@naere taken into consideration and are further subdivided into
the following subgroups in the habitat map:

- 7a "Alpinetall herbs.

Herbaceous formations dominated by grasses typicawfny slopes, in areas with high rainfall and above
the forest line.

- 7Tb 6Subalpine and alpine acidophilic grasslands

Alpine and subalpine pastures on acidic soils.

- 7cdSubalpine and alpine calcicole grassla@nds

Alpine and subalpine grasslands orslzasoils.

- 7d 6Arid and thermophilic grasslangs

Arid rupestral grasslands widespread mainly in the hills and mountains, more sporadically in-dpsub

- 7e dMountain grasslands

These correspond in most cases to grasslands where cultivation madich as mowing, irrigation and
fertilisation are still carried out.

- 7f dLowaltitude grassland £

These correspond in most cases to mown and fertilised grasslands of low and medium altitude
(Arrhenatherioi.

Sarting from the herbaceous areas of grodpphotointerpretation was used to confirm the polygons and
add or remove any herbaceslareas that differed from the Habitatadp.

Then, for each polygon, the homogeneous surfaces were identified on the basis of differences perceptible
from orthophotos(quantity and quality of the tare, colour and density of the plot, etc.) and finally an initial
estimate of the tares was made.

The criteria for the identification of net grazing areas were therefore:

a) Percentage afiet grass coveand characterisatiowof tares:

Tares were coded and grouped in order to make the information collected homogeneous and comparable.
The net grazing area was obtained by subtracting from the gross area of the polygon the unproductive tares

12



(rocks and boulders, watercourses, lduilgs) and the diffuse tares within the grassy polygons (rocks and
boulders outcropping, bushy and/or tree areas).
In particular, the following classes were adopted for the quantification of tares:

Percentage of the grass cov| Applied class dfre
Between 95% and 100% 0%
Between80% and 95% 20%
Between50% and 80% 50%
Between50% and 20% 80%

Less than 20% 100%

Table 3 Tare classes adopted

Taretype Description

Water Lakes and rivers

Treesand shrubs For areas with diffuse tares (<100%)

Other Ex. anti-avalanchdaarri_erswit_h vegetation, but not accessible to the herds, grg
areastoo steepfor grainganimals
Ungrazeable (tare=100%)

Shrublands The areas with the presence of shrubs, lmuiitable forgraing, fall into the
category PASTURE aadpercentage of tare of the category "Trees and shrl
was estimated
Ungraeable the wooden pasturs, where grazingis still possiblewere included
in the Pasture categorypasure types depending on the dominant herbaceq

Forest . " "
species) and a perotage of tare of the category "Trees and shrubs
estimated.

Artifacts Slurry pits buildings, parking farms,tracks and ruins

Ski runs Grazed; sown species

Rocks andcrees '(I'<h2eo>;/ibnclude rocks andscreespoorly colonized, with little vegetation ceving

VNP Ungrazable herbaceous vegetation (nitrophilospeciestall herbs VeratrumX 0

Table4. Tare typology

b) Surface steepness: the analysis of the digital terrain model (DTM) excluded areas that, although grassed,
present a slope thataks not allow grazing by domestic herbivores.
¢) Accessibility by domestic herbivores: exclusion of grassy areas that can potentially be grazed but cannot
be reached by this category of animals.
From the results of these initial surveys, net grazing aneage obtained, subdivided into homogeneous
areas, which were subsequently used for field validation.
For each single polygon the data visible in the table below, agreed by the IAR and PNGP with the
consultants in charge, were matched.
Held name Descriptin
CP_COD | Pasture districtode

CP_DES | Pasturedistrict name

ANNO Most recent yeaof field survey
PASCOLO| Grazeable or not

TIPO 1 Code of the dominanpasturecode
%_TIPO1l | % of type 1 coverage

TIPO2 Code of the secondary type, if any
%_TIPO2 | %of type 2 coverage

TARA Tare extent: 0, 20, 50, 80, 190

13



TARA 1 DES Description of the tare typology
TAR\ 2 DES Further description of the tare typology
CATEGAQR | Name of thepasturecategory
HA_LORDI| Gross area
HA_NETTI | Net area (gross areatare)
ELEV_MEAN Average pasture elevation
ELEV_MIN | Minimum pasture elevation
ELEV_MAX| Maximum pasture elevation
REGIONE | Region
NOTES | Space for notes
Table 5 Table of attributes related to polygons of thasturetypes file

Field validation

For the fied surveys each professional used his or her own working method, making use of auxiliary and
support tools, both digital (tablets, GPS, mobile phones) and pgsed (various types of maps, books
and publications).

One or more inspections were carried ofdr each Pasture distridnvestigated over the course of two
mountain pasture seasons (202819), each time assessing the optimal conditions of the plot, linked to
both the phenological stage and grazing activity.

The areas of the polygons were coveraal foot, sometimes encountering difficulties related to accessibility
due to steepness, rock jumps, low density of paths or walkways. In these cases, remote observations were
carried out with the aid of binoculars.

In the field, the data entered by remotghoto-interpretation were verified, such as the actual use of the
land for grazing, the correctness of the geometry, % and quality of the tare as well as the actual accessibility
and usability by domestic herbivores. In addition, the surveys allowedithdification and assignment of

the correctpasturetype for each polygon.

This information was noted and recorded using different methods at the consultant's discretion:

- On field cartography and subsequently digitised, also making use of GPS on aphob#éewhich allows
precise location and identification of the correct polygon.

- On a cartographic project using the Qfield application on a tablet. The project allowed themes of interest
to be uploaded and masks supported by didmvn menus to facilitatelata entry. In addition, individual
polygons appeared with a coloured background only when they were typed in, avoiding the possibility of
forgetting any. The use of the tablet in the field entails a slightly more onerous task in the preparation
phase ofthe surveys and also the compilation in the field takes considerably longer, but is subsequently
much more efficient: both because the information collected is reported directly on digital media, thus
reducing not only the transposition time but also thesgibility of error; and because the GPS on board the
tablet allows the surveyor to be located precisely at all times, so that he can better orientate himself and
verify the correctness of the photimterpretation as well as obviously identifying thasture type.

14
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Identificationof the pasturetype

The identification of the facies quasturetypes was carriedut on the basis of the following bibliographic

tools:
- OTipd 2 A |

110);
-aL ¢ALRA
-G Sa

I INR SO2f 2 3 Aalpéggio RrSHoria Sntradpha Seliel Alphaedyddcide R4l
(Bassignana M., Bornard A., 2001, compiled within the framework of theRtahge Interreg Bject No.

LI 232N £ A

RStfS

Pt LIA

LIASY2V:iSaAcé
@SASHlI GA2ya -Réstriptibdagé ORS 28R [ By 8§a3SaiAz2y LI

M. Bassignana, C. BernaBdunet, S. &bonne, P. Cozic, 2006, Quae éditions)
During several meeting and field surveys, IAR BN@GGPagreed with the consultanten the preference for
the attribution of facies angbasturetypes related to the Aosta Valley tylegy, i.e. referring to thédgro-

eoological typology of pastervegetation in the innemorth-western Alps
Only when there was no correspondence with tihesta Valleytypology, the Pasturetypes of the

t A SRY 2y i &4L.8s végétatildng d'alpage de la Vanoise" were taken as reference.

6/ F DI £t ¢

The identification of thepasturetypesin the field was carried out using a visual method of plant association
detection, which is clearly more expeditious than the classic floristic method of linear survey according to
Daget and Poissonet (1971), whismbt applicable on such large areas and for the purposes of this work.
The first three criteria for tle determination of theAosta Valleytypes allow three easily recognisable
environmeris to be identified: screeswvetlands and heaths for a total of 5 g and 7 facies. Altitudinal,
topographical, physiognomic and ground cover criteria were then taken into atdoudistinguish the
pasture typesThe recognition of dominant or indicator species led to the recognition opdiséuretype.
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The "agro-ecolagical typology of alpine pasture vegetation in the irtdpine zone in the noh-western

Alps" distinguishes 2Basturetypes and 43 sulypes orfacies among the alpine pastures.

Wherever possible, correspondence was attributed at facies level, othenhispasturetype code was
attributed. In case of coexistence of more than grasturetype which cannot be mapped individually due

to particular stationary, morphological and/or management conditions, the two most present types and the
percentage of couage of each within the polygon have been indicated.

It is possible to find in the notes some annotations concerning specifications on the facies or types
attributed, for example species present in % different from those indicated in the bibliographgtor n
described or absent.

In two Pasture district®n the Aosta Valley side of PNGP, Levionaz (code no. 110) and Djoueifies

(code no. 106), the information contained in a previgquasture study "La vegetazione di Orvieille e
Levionaz: individuaziongei tipi di pascolo e relativa cartografia tematica" (The vegetation of Orvieille and
Levionaz: identification of pasture types and related thematic mapping) was Tkedstudywas made by

Dr. Barbara Matinasso in the framework ofinterregGREAT Largderbivores in Transforming Alpine
Ecosystems Project” (the work was made available by PNGP).

This work was used as a starting point and then adapted to the Pastoralp methodology:

- Thepasturetypes and facies were recoded according to the bibliograptareaces of Pastoralp;

- The perimeter of the polygons was modified where necessary, thanks to the use of more recent
orthophotos and field rectification surveys.

The cartography of th@asturetypes of PNGP was obtained after a long work that included:

- Surveys of alpine pasture vegetation, determination pafsture types and restitution 6 data in a
cartographic shapesing the opersource software QGIS.

- Harmonisation of collected data and creationaofommon cartographic project.

In PNGP, 802Ba of mountain pastures wersurveyed, corresponding to 46%a of netsurface.The table
below shows the gross and net areas dividedPhgture districts

Pasture districttode Pasture districhame Gross area (ha) Net area (ha)
101 Agnel 527.85 402.38
102 Alto vallone di Campiglia 546.59 245.44
103 Bardoney 201.99 125.68
104 Bastalon 421.37 176.18
105 Benevolo 358.07 269.56
106 Djouan 412.90 259.68
107 Entrelor 175.19 126.23
108 Gran Loson 207.25 162.04
109 Lago di Dres 124.77 44.20
110 Levionaz 26153 172.92
111 Meyes 205.54 91.80
112 Nivolet 726.04 556.35
113 Noaschetta 362.84 115.12
114 tdzy G RSt f (¢ 373.73 249.21
115 San Besso 483.66 242.44
116 Urtier 319.43 237.75
117 Valle di Piamprato 449.69 289.12
118 Vallone Ciamoseretto 254.94 107.1
119 Valle di Forzo 509.92 203.69
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120 Vallone di Piantonetto 383.83 160.4
121 Vallone Roc 54925 242.96
122 Vaudala 80.94 56.69
123 Vaudalettaz 84.79 58.98
Total areas (ha) 8022.11 4595.93

Table 6 Goss area and net area Basture districts.

In this chapter we decribe each Pasturedistrict, analying the results for thepasturetypes and finally
giving somananagemenicomments A map of pasturgypes hasbeen produced for each Pastudistrict
and can be consulted in the annexe01-23.

The overalloutcomesfor the wholeParkterritory are presentedin the nextsection
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Pasture districts

Pasture district n. 101ghel

Municipality Ceresole Reale (TO)
Surface Total (gross area): 528 ha
Pasture (net area): 402 ha
Elevation 1585 m¢ 2858 ma.s.l.
Aspect Variable with wide plateaus
Slope Lowalong the valley flooandat higher altitudes where there are several platee

Territorialoverview
The Agnel Pasture distribelongs to the muaicipality of Ceresole Reale (Jr&anhd includes the uppgrart of

the Orco Valley. The lowest pastures are close to Borgata Villa (1580 m), on the edge of the Ceresole lake;
the border then climbs the Valley proceedieast towest, covering the bottom of the Valley and a narrow

strip of the mountainside (mainlgn the orographical left of Orco creek) up to the crossroad between the
road to the Nivolet pass and the track leading to Vallone del Carro. In this place the valley splits in two: the
branch headingouth becomes Vallone del Carro, the northern brancidketo the Nivolet pass. On the

road to the Nivolet pass lie the Serrt and Agnel lakes, with large pastures on gentle slopes. The northern
branch reaches Nivolet pass (262% and includes pastures of Pian Rosset with the Rosset and Leyta lakes,
on the boder with Aosta Valley (and with the Nivolet Pastudiistrict). The highest pastures, close to the
Rosset lake, reach the elevation of 2850 m a.s.l. The part of the Paksiriet running at the bottom of

the main valley bordersorth on the Bastalon Paste district.

Pasture surfaces
The net grazing surfaces of the Pastdigrictare described by tare classesTiable 101.1.

Tare class (%)| Gross area (ha) Gross area (%) Net area (ha) Net area (%)
0 206.64 39.14% 206.64 51.35%
20 165.14 31.29% 132.16 32.84%
50 107.42 20.35% 53.85 13.38%
80 48.65 9.22% 9.73 2.42%
Total 527.85 100.00% 402.38 100.00%

Table 101.1.Total and net area in the Pastudestrict by tare class.

There ae nearly 528 ha of grossurfaces, corresponding to 402 ha of net grazngfaces. Half of the
pastures (located at the bottom of the main valley, between Serru and Agnel lakes and Pian Rosset), is free
from tares. A third of the pastures has a 20% tare (those mainly being slopes on the orographical left with
emerging rocks andstones), while the remaining grazing surface has a 50% tare (due to shrub
encroachment of the alpine grdasds). 26 of the surface ha80% tare, representingyacciniumand
Rhododendrorformations on thenorth aspect. The green aldeAlfus viridiy encraached some pasture
sectors, expecially along the streams in the upper subaleve.

Pasture types
The pastureypes identified on the Pastumdistrictare given irfable101.2and reported inFigure 1011.
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Pasture type Code Gross areg Gross aea| Netarea | Netarea
(ha) (%) (ha) (%)

Carex curvula 37+ A5 95.00 18.009% 63.60 15.81%
Festuca scabriculmis 24 75.50 14.30% 57.50 14.29%
Dactylis glomerata S3 58.60 11.10% 56.20 13.97%
Alopecurus gerardi 76 + A10 35.50 6.73% 33.30 8.28%
Festuca gr. viacea 46 + A2 36.70 6.95% 31.00 7.70%
Nardus stricteand Carex sempervirens A8 26.50 5.02% 22.50 5.59%
Festuca rubra S2 18.30 3.47% 15.50 3.85%
Poa alpina 61 15.20 2.88% 15.20 3.78%
Alchemilla pentaphylleand Salix

A9 16.50 3.13% 13.60 3.38%
herbacea
Rhododendron ferrugineuand L3 44.60 8.45% 12.30 3.06%
Vaccinium uliginosum
Kobresia myosuroides A6 12.70 2.41% 9.00 2.24%
Ligusticum mutellina 74 8.90 1.69% 8.90 2.21%
Nardus stricteand Festuca rubra S1 8.60 1.63% 8.30 2.06%
Festuca gr. ovina 19 9.70 1.84% 6.90 1.71%
Plantago alpinand Festuca ovina Al 8.60 1.63% 6.90 1.71%
Nardus stricta 30 7.00 1.33% 5.80 1.44%
Phleum alpinum 60 5.80 1.10% 5.40 1.34%
Arctostaph_ylos uvarsi, Juniperus nana L2 11.00 2 08% 4.80 1.19%
andVaccinium uliginosum
Trifolium alpinum A7 4.70 0.89% 4.70 1.17%
Rumex alpinus 69 4.20 0.80% 4.00 0.99%
Helictotrichon parlatorei 11 4.40 0.83% 3.60 0.89%
Agrostis schraderana 50 3.20 0.61% 2.60 0.65%
Loiseleuria procumbersidor L1 470  0.89% 230  0.57%
Vaccinium uliginosum
Veratrum album 54 3.50 0.66% 2.20 0.55%
Carex foetida 79 2.70 0.51% 1.80 0.45%
Poa violacea 29 1.50 0.28% 1.50 0.37%
Carex sempervirens 32 2.60 0.49% 1.50 0.37%
Salix retusand Salix reticulata 70 0.90 0.17% 0.90 0.22%
Vaccinium gaultherioides 91 0.70 0.13% 0.40 0.10%
Total 527.85] 100.00% 402.38) 100.00%

Table 101.2Pasture surface divided by pasture type.
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Figure 101.1Pasture net surface divided by pasture category.

29 Pasturetypes and 47facies have been described. Types belonging nteimediate conditions are
prevailing (with 60% of net surface, 290 ha of gross surface). Thermic formations are set on about 102 gross
hectares on steep, sunny slopes and on windy ridges while in the snowbeds, where the snow cover lasts
longer, formationsof nival conditions can be found (73 gross hectares). Formations with shrub
encroachment (but less than 80% tare) occupy about 11% of the gross grazing surface (61 gross hectares).
Hydromorphic formations of Pian Ros$mve been excluded from the grazisgrfaces since, being a peat

bog, grazing is forbidden. Pastures under larch canopies have a minor extent and are located in the lower
part of the grazing area.

The Carex curvulaype prevails, with nearly 64 hectares split ifd&ieson the Nivolet pas#n the upper

parts of Vallone del Carro. Tieost extensive facieare those with Carex curvula, Avenula versicoéord
Potentilla aureaand those with Trifolium alpinum Carex curvulaFestuca hallerand Avenula versior.

Then theFestuca scabriculmigpe, with 57.50 net hectares set on steep and sunny slopes (mostly on the
sides of the old Royal Road to the Nivolet pass) with a totalfatieés of which the most abundant is the

one with the key species as a dominatite valley floor,n the formercrops and hay meadowsonsists of

the Dactylis glomerataeutrophic typewith Trisetum flavescens, Dactylis glomeratad Agrogis capillaris

facies (56 hectares).

There are then, in descending order of extension, Alt@pecurus gerardiype (3 facies the largestof which

is close to the Agnel lake), as well as Hestuca violacetype (4 faciesmostly close to Serru lake) and the
Nardus stricteand Carex sempervirergpe (2 facies with cores in the lower alpine belt).

Grazing management notes
In the Agnel Pasturdistrictil KS F2ff 26Ay3 YIAY Y2dzydl Ay LI aiddz2NBa ¢
found, of which buildings and pastures are used:
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1 Serru (2406 m), located between the lake of the same name and the Agnel lake, accessible with a
dittracka G NITAy3 FTNRBY ! fLIJS RStfQ!3IyStod LG KFa K2dz
dry, crossbred cattle graze on it with rotational grazing technique; the pastures are bounded by
electrified mobile fences.

9 Agnel (2337 m) located in the plain thie homonymous Lake next to the road to the Nivolet. The
Alpeggio has a house, a dairy and a stable in good condition. Some dozens of crossbred cattle
(some of which are milked) are kept there, managed with rotational grazing, the pasture sectors
are delinited by mobile electrified fences.

9 Cernera (2218 m) set in the Vallone del Carro, accessible by a dirt track. The Alpeggio has a house
and stable in fair condition. A fedozensof dry, crossbred cattle graze on it with rotational grazing,
the pasture sedars are delimited by mobile electrified fences.

In the Pasturdlistrict the same farmers handling the aforementioned mountain pastures use some lower
altitude sections at the beginning and at the end of the summer period, stopping for a few weeks in the
buildings of the following mountain pastures (located along the road to the Nivolet pass): Renarda (2130
m), Brangie (1976 m), Sansuera (or Sansuero, at the beginning of Vallone del Carro, 1919 m); Pilocca (1870
m); Chiapili superiore (1667 m); Chiapili mdee (1664 m); Mua (1597 m); Villa (1583 m).

The pastures at the entrance to the Vallone del Carro (Sansuero, Trumajet) are used by a herd of about 50
Piedmontese breed cattle.

Two transhumant flocks can be found in the area during the months of Juljagnast: one is formed by a

few hundred sheep and goats grazing pastures not suitable for cattle below Lago del Serru; the other flock,
also made up of a few hundred heads, graze near the Colle del Nivolet and in the Piedmont area of Pian
Rosset. During t night flocks are closed in electric fences, and grazing is guided. The sheep are mainly of
Biellese breed.

The buildings of the following Alps are no longer viable: Trumajet (at the entrance to the Vallone del Carro,
1900 m); Peretti (on the shore of lealgnel, 2370 m), Pratorotondo (below the Serru dam, 2166 m), Buffa
(aong the old Royal Road, 2272 m); Alpe Mandette (Vallone del Carro, 2158 m); Rocce Piccole (on the upper
mountainside on the orographic left of the Vallone del Carro, 2495 m); Rocce iGnaad the previous

one, 2405 m), Alpe Gias (near Alpe Cernera, 2262 m).

In the valley floor and in the easily accessible areas, the load of cattle is balanced with the pasture supply,
while in the inaccessible areas the pastures are slightly ulodeted expecially in the high elevation and
inaccessible ones suitable for sheep and goats. The pastures of Rocce Piccole and Rocce Grandi have not
been grazed for about ten years.
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Pasturedistrict n. 102Alto Vallone di Campiglia

Municipality ~ Valprato SoanaTlO
Surface Total (gross area): 547a
Pasture (net area): 245 ha
Elevation 1540 m¢ 2812 ma.s.l.
Aspect Southsouth-eastand south-south-west; in the Vallone del Rancio eastd north-east
Slope Weak to medium along the valley floor, in the Vallodeé Ranci@ndin the Gande Arietta
pastures Strong gradierg along the slopes

Territorial overview
The Rsture district Alto Vdlone di Campiglia is composed the terminal valley of Campiglia, oriented

from south-east to west, neighbouringn the easern side with the SaBesso valley, in the northern and
north-western side with the Aosta Valley, and in the southern and swstern side with the Forzo
Valley. In its upper part, the main Campiglia valley is divided in twevalldys: the principal me and the

Rancio valley that is a lateral sublley southsoutheast oriented and named. The pastures are mainly
located on the left orographic side of the Campiglia River and range from 1540 m a.s.l. near Azaria, up to
the 2880 m of theBocchetta del Ramioand of the/ 2 f £ S R.SThefnfaih peEkt@dia$dect range from
south-south-east to southsouth-west, except for the Rancio sub valley, in which pastures are oriented
from east to northeast.

Pasturesurfaces
The net grazing area of the pastuistrict, are given by tare classes,Tiable1021.:

Tare clasg%) Gross aredha) Gross ared%) Net area(ha) Net area(%)
0 95.73 17.51% 95.73 39.00%
20 115.% 21.10% 92.24 37.58%
50 105.8% 19.37% 53.35 21.74%
80 20.45 3.74% 4.12 1.68%
100 209.20 38.27% 0.00 0.00%
Total 546.59 100.00% 245.44 100.00%

Tablel102.1Total and net area in the Pasture District by tare class.

In the examinedPasture district, there are about 245 ha of net grazing area. About the 40% of the net
grazing area is characterized tye absence of diffusedares, whereas about another 38 of the net
grazing area is characterized by the 20% of diflusees, as well as about the &20of the net grazing area
showed the 50% of diffused tares. Concerning thgrameableareas, about 168a of gross area (about the
80% of gross wgrazeablesurfaces) are characterized by grass cover zone that are almost inaccessible,
except for small flocks (16060 heads) of small ruminants (sheep or goats). As their high slope and
complex morphology do ndacilitate the flock management and movements, it would not be possible to
safely exploit such areas by large flock. Furthermore, these areas are inaccessible by cattle.

Pasture types
The pasture type identified on the Pasture distriete givenin Tabk 102.2and reported inFigure 102.1
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Pasture type Code Gross areg Gross area| Netarea | Netarea
(ha) (%) (ha) (%)
Festuca scabriculmis 24 156.10 46.2P% 115.14 46.91%
Dactylis glomerata 57 33.20 9.84% 25.30 10.31%
Brachypodium rupestre 25 35.10 10.40% 22.10 9.00%
Nardus stricta and Carex sempervirg A8 25.10 7.4%% 19.20 7.8%%
Festuca gr. rubra S2 15.20 4.51% 13.70 5.58%
Poa alpina 61 13.19 3.91% 9.30 3. 7%
Helianthemum nummularium SA2 9.00 2.6™% 7.30 2.9™%
Geum montanum 47 8.60 2.5%% 6.30 2.5™0
Festuca gr. violacea 46 7.00 2.0™% 5.20 2.1%%
Poa violacea 29 5.70 1.6%% 4.90 2.00%
Festuca gr. quadriflora 21 12.20 3.6206 4.30 1.7%
Trifolium alpinum A7 3.30 0.98% 2.70 1.10%
Phleum alpinum 60 2.90 0.86% 2.10 0.86%
Carex fusca ZH2 2.70 0.80% 1.80 0.73%
Trisetum flavescens 59 1.60 0.47%6 1.60 0.65%
Deschampsia caespitosa 53 1.70 0.50% 1.40 0.57%6
Poa pratensis 56 1.20 0.36% 1.20 0.4%%
Subalpine nitrophilous vegetation RA1 1.20 0.36% 0.80 0.33%
Kobersia myosuroides A6 1.30 0.3%%6 0.50 0.20%
Nardus #ricta and Festuca gr. rubra S1 0.40 0.326 0.40 0.16%
Salix retusa and Salix reticulata 70 0.50 0.15% 0.20 0.08%
Carex foetida 79 0.20 0.06% 0.00 0.00%
Total 337.39 100.00% 245.44 100.00%

Table 102.2Pasture surface divided by pasture types.

Pastures are largely dominated by thEestuca scabriculmigype that share about the 47% of the net
grazingareas. THi type is represented by two facies: the first, in the minordtyqut the0.2%of net grazing
areg represent the transition to thdBrachypodiuntupestretype (facies 24.04 Festuca scabriculmand
Brachypodium rupestiethe second dominant one, is the typical fadiiaxies 24.05 Festuca scabriculn)is
that cover almost all the wide slopes of the grazing aréas. 24.05 facies cover alsocalh the 80% of the
gross ugrazeablegrasscovered areasexploitable by a small flock onlyhe second type for surface share
is the type 57 Dactylis glomeratdhat cover a little more than the 10% of the ngttazing area and that is
located in the ferle and flat zones between the Campiglia river and the summer batrthe lower
altitude (Grange Azariand Barmaion).This type is represented by two facies: the typical &Te22 -
Dactylis glomerata, Agrostis tais and Festucagr. rubra (about the 4% of the net grazing aréaand the
facies57.27- Dactylis glomerataand Polygonum bistortahat cover about the 6% of the net grazing area,
almost near Grangézaria.The third typefor surfaceis the type 25 Brachypodium rupestré% of net
grazing areajhat substitute theFestuca scabriculmiype in the slopes at a lower altitude and in more
thermic conditions. This type is represented by two facike: typical one 25.11 that characterise all the
grazeablelLarix decidudorests (and about the 20% ofags umrazeablegrass covered areas, exploitable
only by a small flock), the other, the facies 25-B¥achypodium rupestr&€arex sempervirerand Festuca
gr.oving represent the involution of th&estucagr. ovinain thermic condition due to an undetilisation.
This facies is located mainly over the Alpe Barmaion. The fourth type for surface share is the type A8
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Nardus strictaand Carex semperviren(§.8% of the net grazing area), particularly represented bystiie
type A8.1 aNardus stricta, Trifilum alpinumand Carex sempervirer{about the5% of the net grazing area)
and mainly located near the Alpe del Randmong the other types, only the tyg®82- Festucagr. rubra
still exceed (marginally) thB% of the net grazing areén partialar the facies S2.2 Festucagr. rubra,
Agrostis capillaris, Phleum alpinuamd Alchemilla xanthochloda Non negligible is anyway the surface
share of the type29 - Poa violacea46 - Festucagr. violacea 47 - Geum montanum61 - Poa alpinaand
SAZHelianthemun nummulariumthat range between the 2 and the 4 8bthe net grazing area

4% 3% 1%

7%

50%
11%
15%
W Bare thermophile m Nardus swards
W Productive Brachypodium pinnatum swards
W Subalpine intermediate Nival
B Alpine intermediate Wetlands
m Nitrophilous vegetation Screes

Figurel02.1 Pasture nesurface divided by pasture category.

Grazing management notes
Two different farmers manage the grazing area, thus it can be considered as subdividetivin

management units.

¢KS FANRG 2yS Ay O2YLRaSR o0& GKS 1L RStfQ!IT I NX
between the barn, the hunting house of Azaria and the river, by strip grazing a dairy herd of about 60
milked cows of mixed bexls (mainly doublpurpose breeds). A small flock of meat sheep and goats
exploit the slopes behind the barn trough ranging grazing management. The flock is protected against wolf
predation by the presence of guard dogs and the night camping in elecimede Heifers and dry cows
(about 3540 animals) exploit the Alpe del Rancio pastures through free ranging grazing management and
are visited about twice a week.

The second management unit is composed by the Alpe Barmaion (lower altitude barn) and tlge Gran
Arietta (upper altitude barn). The almost flat and fertile pastures in front of the Alpe Barmaion are
exploited through strip grazing by a dairy herd of about 50 milked cows of Aosta Red Pied breed. The same
herd is moved to the less steep pastures n&aiGrange Arietta and managed similarly. This herd come
back in the autumn to Alpe Barmaion for a second grazing cidéders and dry cows (about Z®
animals) exploit slope over the Alpe Barmaion, frozstdo west by extensive rotational grazing, tgpthe
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end of the valleyA small flock (about 12070 sheep and goats) partially exploit the steeper and less fertile
pasture over and under the Grange Arietta through guided grazing. The flock is protected against wolf
predation by the presence of guadibgs and the night camping in electric fences.
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Pasture district n. 103aBdoney

Municipality Cogne AO
Surface Total (gross area): 2(2a
Pasture (net area): 126a
Elevation Alpeggio of Bardoney: 2250 2850 m a.s.l.
Alpeggio of GoilleandEtzellgy: 1793 nmg 1949 m a.s.l.
Aspect Alpeggio of Bardoney: East but considgthat most of the grazed areas are flat
Alpeggio of Goilleand Etzelley: South
Slope Low on the BardonegndPlandes Goilles plains, sustained on the slopes
Low o the pasturesf Goillesand Etzelley, with an average of 16°.

Territorial overview
Located in the homonymous valley it is accessible by paved road from Halhalet of Cogne, up to Pianes

and then with about Ihour walk (300 m altitudedifference on a smooth pathlt coversthe entire valley
and the north northwest east and southsidesof the peak of Bardoney andhe LakelLoiearea. It also
includes two smaleparatedpastures in the localitiesf Goilles-dessouand Etzelley

The prewalent exposure is est, namey the left side of theBardoneystreamon whichthere isthe majority
of the pasture surface. In the tweeparatedzones theprevalentexposure is south.

Theslopesare moderatein the valley and on the right side where the grazing areas are confinea towh
side. Elsavhere they are greatereaching valuesigherthan 40°. The average slope of the iméody is
equal to 25°, of Glles and Edzellei £6

Pasture surfaces
The following table shows the grazing surfaces of the district ureléew, dividedy tare class:

Tare clasg%) Gross aredha) Gross ared%) Net area(ha) Net area(%)
0 31.98 15.83% 31.98 25.45%
20 54.60 27.03% 43.66 34.74%
50 93.23 46.16% 46.82 37.25%
80 16.11 7.98% 3.22 2.56%
100 6.07 3.01% 0.00 0.00%
Totale 20199 100.00% 125.68 100.00%

Table 1031. Total and net area in the Pastudéstrict by tare class.

In the whole district oBardoneythere are abou202ha excluding the unproductive tare (rocks suwess,
waterways, buildings) andi26 ha excluding the diffuse tare, i.e. within thgrassedpolygms (rocks and
outcropping scregbushy angor arboreal areas).

As part of the tares over0% is made up of rocks and scree, slightly &8s83% by trees and shrukend
2.5% attributed to other, whih is almost always made from bare soll

Pasturetypes
The pasturetypes identified within the grazing area agd. 4 of these typeare related to those of the

Piedmont Alps and cover a total of approximat8ly ha equal to abouR4% of the net grazing dace;
these are mainlyestuca scabriculmgastureand other limited situations closely linked to environmental
or management factors.nlTable 102 the identified pasturetypes are reported in descending orderr fo
the coveredsurface Asit can beobserved thereare 3 types that prevaibnd that alone occupy almost %b
of entire surface.
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Pasture type Code Gross area| Gross area| Net area Net area
(ha) (%) (ha) (%)

Festuca scabriculmis 24 47.72 23.63% 26.99 21.48%
Nardus stricta and Carex sempervirq A8 29.67 14.69% 22.62 18.00%
Carex curvula A5 28.04 13.88% 20.20 16.07%
Plantago alpina and Festuca ovina Al 13.98 6.92% 9.59 7.63%
Arctostaphylos uvarsi, Juniperus L2 2351|  11.64% 8.79 6.99%
nana and Vaccinium uliginosum
Festuca violacea A2 11.62 5.75% 7.97 6.34%
Dactylis glomerata S3 441 2.18% 4.21 3.35%
Festuca halleri A4 5.93 2.94% 3.98 3.17%
Loiseleuria procumbens and/or L1 7.74 3.83% 3.89 3.10%
Vaccinium uliginosum
Trifolium alpinum A7 5.07 2.51% 343 2.73%
Rhododendron ferrugineum and L3 6.76 3.35% 2.81 2.24%
Vaccinium uliginosum
Alchemilla pentaphyllea and Salix AQ 357 1.77% 067 212%
herbacea
Festuca rubra S2 3.26 1.61% 2.61 2.08%
Agrostis schraderana 50 2.97 1.47% 1.97 157%
Brachypodium pinrtam S5 1.35 0.67% 1.10 0.88%
Poa supina/annua 67 1.06 0.52% 1.06 0.84%
Screes E 3.19 1.58% 0.85 0.68%
Kobresia myosuroides A6 1.49 0.74% 0.75 0.60%
Deschampsia caespitosa 53 0.16 0.08% 0.16 0.13%
Wetlands ZH 0.095 0.05% 0.02 0.02%
Dryas octopetala SA3 0.39 0.19% 0.00 0.00%
Total 201.99 100.00% 125.68 100.00%

Table 103. Pasture surface divided by pasture type.

In Figure 103.1he pasturetypes are represented with the reference colors.
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Figure 1031. Pasture net surface divided by pasture category.

Managemennotes
Thedistrict is currentlypartially used from a herd of lactating bovinéd®sta Red Pied, Aosta Black Pied or

Aosta Chestnutwhich are regularly milked to produce FontiR®0and other cheeses and daipyoducts.

The animalgre collected in the barn at niglaind during the middle of the dayhe most inaccessible areas

are unusedand not suitable for cattle andiar from the pasturelandn particular the upper part of the left

side and the areas towards the lake ofd.oi

The buildings are newly renovated and adjusted, while the farmer complains about the lack of a track that
allows access by motorizeghicleg(for example aquad).

The areadrampled by animals grazing, appear e used correctly and in a uniform manner, although in

the most lowlying areas and nearby pasture, the widiéfuse and high presence of nard may indicate a
localized ovewse, while in the peripheradnd more steeronesthere areshrubs and treessign of too
extensivepasture
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Picture 1031. View of é paSturé from the opao Picture 132. astres to Lake Loie
Bardoney

The objectives and the attention elements with respecthe influence of thananagementaspects on the
vegetation of the district are:

- Uniform utilization of all grazing surfaces in order to oppose the advance of trees and shrubs
species already present in the steeper sections andfemn the main pastureand maintain a good
guality ofthe grassyurf.

- More uniform and diffused distribution of stable slurry, in order to avoid excessive concentrations
in some areas and impoverishment of other

- Mantaining of the Trifolium alpinum (A7) and,Nardus stricta Trifolium alpinum (A8.1) facies
through an involving balanced refunds and relatively late utilization to promote the dissemination
of Trifoliumalpinum

- Greater attention to the phenological stages in relation to the use trying to anticipate the grazing
the Nardus strictaareasusing them in the first sprouts when the ears, in the bulge of the sheaths,
are not aggressivget.

- Improvement of theareaswith the presence ofFestuca scabriculmibrough early uses made with
regularity and balanced loads.
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Pastue district n. 104 &stalon

Municipality Ceresole Real@Q
Surface Total (gross area): 421 ha
Pasture (net area): 176 ha
Elevation 1650 m¢ 2640 ma.s.l.
Aspect Southand southwest
Slope Average slope of 59°, rarely less than 30°.

Territorial oveview
Located on the lefhydrographic sidef the Oro river, upstream of the Ceresole Lake, it exteraisthe

mediumlow side from CeresoleReale to Chiapilili Sopa. Acces is from the Provincial Road HO and
then with the trails that startin CeresoleReale, in the village d¥lua, Chiapili di Sopra and from Alpe
Renalda The travel time on foot to reach the pastures varies from 1 to 2 hours, the paths from (@ereso
and Mua have traits with high slope and are actessiblavith packanimals

Pasture surface
Table 1041 showthe surfaces of thé?asture districtdivided by tare class

Tare clasg%) Gross aregha) Gross ared%) Net area(ha) Net area(%)
0 0.00 0.00% 0.00 0.00%
20 11175 26.52% 89.40 50.74%
50 15943 37.84% 79.89 45.35%
80 34.49 8.19% 6.89 3.91%
100 115.70 27.46% 0.00 0.00%
Totale 42137 100.00% 176.18 100.00%

Table 1041. Total and nefarea in the Pasturdistrict by tare class

In the whole district oBastalonthere are about421 ha excluding the unproductive tare (rocks asutee,
waterways, buildings) and76 ha excluding thaliffuse tare, i.e. within thegrassedpolygms (rocks and
outcropping scregbushy and / or arboreal areas).

As part of the tares ove89% is made up of rocks and scree, ab®Ut by trees and shrubslightly less than
2% attributed to other, which is almost always made from bare soillabdcby nonpasturevegetation

Pasturetypes
The pasturetypes identified within the grazing area atd. 8 of these typesre related to those of the

Piedmont Alps and cover a total of approximat2ly6 ha equal to about 8% of the net grazing surface:
these are mainlyFestua scabriculmigasture. The otherpasturetypes, with the exception othe lands
predominantlycovered by a shrubby vegetatipare located almost exclusively around the huts almost
abandoned.

In Table 1042 the identified pasturetypes are reported in descending order for theveredsurface Asit
can beobserved the typéhat prevaisthe most is the=estuca scabriculmighichalone acupies more than
78% of the entire surface.
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Pasture type Code Grossarea | Grossarea | Netarea | Netarea
(ha) (%) (ha) (%)

Festuca scabriculmis 24 34934 82.91% 13816 78.42%
Nardus stricta 30 2121 5.03% 14.2 8.06%
Juniperus nana 90 17.89 4.25% 5.88 3.34%
Arctostaph_ylos uvarsi, Juniperus nana L2 10.00 237% 383 217%
andVaccinium uliginosum

Vaccinium myrtillus 92 8.43 2.00% 3.77 2.14%
Carex sempervirens 32 471 1.12% 3.77 2.14%
Festuca gr. ovina 19 4.44 1.05% 2.63 1.49%
Carex fusca 86 3.02 0.72% 2.25 1.28%
Festuca gr. rubrand Agrostis tenuis 52 0.93 0.22% 0.74 0.42%
Alopecurus gerardii Al0 0.84 0.20% 0.67 0.38%
Dactylis glomerata S3 0.56 0.13% 0.28 0.16%
Total 42137 100.00% 176.18 100.00%

Table 1042. Pasture surface divided by pasture type

In Figure 104.1he pasturecategoriesare represented with the reference colors.

8%
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m Bare thermophile

m Heaths

m Subalpine intermediate

W Productive

Figure 1041. Pasture net surface divided by pasture categories.

w Nardus swards
Wetlands
Nival
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Managemennotes
In the Pasturedistrict, no traces of recent uselsave been founexcept n the west, towards the Nolet, in

AlpeMoncialet and Alp&Combettawherefew flocks consising mainly of sheep, graze.

Picture 1041. Alpe Moncialet m 2.320 a.s.l. Picture 1042. Alpe Combetta m 2.420 a.s.l.
Infrastructures are lackinigoth for buildingsand for theaccess to grazing areas.
It should be noted that during the surveys it was observed inmie aclaimed and better exposed
slopesa wide diffuse erosion caused by the early melting of the snowpaokwinters with occasional
snowfall, in fact, in spring, the snowpack in these areas melts prematunaking to lackthe frost
protection to the turf bebw, that dies, leaving areas of barelsmhich inevitably trigger therosion of the
mog fertile part of thesoil.
Morphological and vegetation conditions of the area make it very difficult to recovdammsng purposes
However,in the still used ares the main objectives to be pursued under thasturemanagementre:

- Contrast thedroppingout of grazingactivities;

- Improvement of theareaswith the presence ofestuca scabriculmtirough early usemade with

regularity and balanced loads.
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Pasture dtrict n.105 B2nevolo

Municipality RrémesNotre-Dame (AO)
Surface Total (gross area): 3%&
Pasture (net area): 27%a
Elevation 1919 m¢ 2725m a.s.l.
Aspect East and southastin the alpine pastures of Fos; very changeable in Fo
Slope Lowto medium.

Territorial overview
The Risturedistrict of Benevolo is at the head of Rhémes Valley, orieritech north to south, between

1900 m a.s.l. and7D0 m a.s.l., in theubalpine and alpine level

The Pasturdlistrict is divided into two separatgazing sectorst-os alpine paste, at lower altitudes, and

Fond alpine pasture, which is more extensive and located at higher altitudes. Only part of the Fond
pastures are included in the PNGP.

The morphology is very changeable (flat areas, slopes, roakg)wWide pasture areas are below 20°, or
between 20° and 30°. The substrate consists of gneisses, limestones, calcschists, glacial moraine deposits.
The exposures are changealie Fondthere are two main opposite sides with exposure to west (the ain
and to east; a central sector with exposure to north; little portions to solrttthe Fos alpine pastures the
main aspects are east and southeast.

The Rsturedistrict can be reached by a dirt road (restricted access), fronmghdo Benevolo Mountain

Hut (2285 m a.s.l.) and Alpe Fond (2325 m 3. ®i by footpath from Thumel.

Pasturesurfaces
The net grazing arsadivided bytare classesare represented in Tabled5b.1:
Tare class (%)| Gross area (ha) Gross area (%) Net area (ha) Net area (%)
0 2291 6.40% 22.91 8.50%
20 266.21 74.35% 21296 79.00%
50 66.15 18.47% 3313 12.2%
80 2.80 0.78% 0.56 0.21%
Total 35807 100.00% 269.56 100.00%

Table 105.1Total and netreain the Pasture District divided by tare class.

In the examined pasturdistrid there are about 358 ha of grassland and 2&®f net grazing area

As the figure shows, about thé&®of the net grazing area is characterized by the absence of diffused tares,
whereas about 7% of the net grazing area is characterized by the 208iffaked tares, and about the %2

of the net grazing by the 50% of diffused tares.
The main tare areacks and screeshat also includes the uncovered ground.

Main shrubs, in the lower areas, arRhododendron ferrugineum, Vaccinispp, Juniperus nangsalx spp.

Pasture types

The pasture typgidentified on the pasture area anepresented inTable 105.2and reported in Figure

1051.




Pasture type Code Gross area| Gross area| Netarea | Netarea
(ha) (%) (ha) (%)

Nardus stricteand Carex sempervirens A8 131.49 36.72% 103.79 38.48%
Festuca rubra S2 27.96 7.81% 24.19 8.9™%
Kobresia myosuroides A6 30.58 8.54% 21.70 8.05%
Sesleria albicarend Carex sempervireny SA1l 27.89 7.79% 17.86 6.62%
Festuca violacea A2 25.19 7.04% 17.82 6.61%
Nardus stricteand Fesuca rubra S1 15.65 4.37% 13.15 4.88%
Carex curvula A5 15.55 4.34% 10.42 3.86%
Helianthemum nummularium SA2 10.64 2.97% 8.20 3.04%
Carex sempervirens 32 13.01 3.63% 7.32 2.71%
Geum montanum 47 11.97 3.34% 9.58 3.55%
Festuca gr. ovina 19 10.10 2.82% 8.19 3.0%%
Wetlands ZH 9.33 2.61% 5.75 2.13%
Dactylis glomerata S3 5.78 1.61% 4.77 1.77%
Festuca gr. violacea 46 5.50 1.54% 3.44 1.28%
Helictotrichon parlatorei A3 3.86 1.08% 3.09 1.14%
Plantago alpina 75 1.36 0.38% 0.78 0.29%
Carex curvula 37 2.20 0.61% 1.42 0.53%
Poa alpina 61 1.96 0.55% 1.92 0.71%
Dryas octopetala SA3 1.48 0.41% 1.41 0.52%
Plantago alpina 75 0.97 0.27% 0.77 0.29%
Brachypodium pinnatum S4 0.81 0.23% 0.70 0.26%
Festuca gr. rubrand Agrostis tenuis 52 0.81 0.23% 0.65 0.24%
Nardusstricta 30 0.62 0.17% 0.62 0.23%
Alchemilla pentaphylleand Salix AQ 1.20 0.34% 0.60 0.22%
herbacea

Rumex alpinus 69 0.57 0.16% 0.53 0.20%
Trifolium badium 72 0.51 0.14% 0.41 0.15%
Deschampsia caespitosa 53 0.48 0.13% 0.29 0.11%
Plantago alpinaand Festuca ovina Al 0.33 0.09% 0.26 0.10%
Screes E2 0.27 0.08% 0.05 0.02%
Total 358.07 100.00% 269.56 100.00%

Table 105.2Pasturesurfacedivided by pasture type

There are 2Pasturetypes in the Pasture districihe most represented type Nardus sticta and Carex
sempervirenstype, with Trifolium alpinum(cod. A8.1), of intermediate ecological conditions, in wide
portions mainly far from the Alpe Fond. The main three species may have different percentages, according
to the zone. Also well represerdebasic meadows likkobresia myosuroiddgpe andSesleria varidype,

of termic ecological conditions, on slopes, crests andRéstuca violacetype of intermediate or thermic
ecological conditions.

The most fertile type i§estucagr. rubra, well represented in Fos but also in Fortdanks to fertigation, at
the lower altitude,in the areas near the mountain pasture buildings (only one still used), with low slopes.
TheNardus strictaand Festucagr. rubra type receives less fertility. At the highetitldes there isCarex
curvulatype, sometimes with little snowbed communities witkichemilla pentaphyllea, Salix herbacea,
Carex foetidaSeveral wetlands witlCarexsp.pl, Juncusspp. and Eriophorumspp. often forming mosaics
with other pasture types
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Figural05.1Pasture net surface divided by pasture category.

Grazing management notes
The Risturedistrict is managed by one farmer with two herds of about 115 cows andLi@stock Units

(LSU)2017 data): ae of dairy cows (tb largest 90 cows) and one of heifers and dry cows. The first herd
grazes the most accessible pagtsiwith strip grazing; the second one grazes the farthest meadows mainly
on the hydrographic right.

Dairy cavs are sheltered in the barmf AlpeFos and Ade Fond nightly and during the central hours of the
day; then the dejections are distributed on a part of the pastures, through fertigation.

The gazing season lasts from end of June to endept&nber.
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Pasture district n. 106 Djoud@rvieilles

Municipality ValsavarencheXO)

Surface Total (gross area): 413 ha
Pasture (net area): 260 ha

Elevation 1893 m¢ 2869 ma.s.l.

Aspect East, soutkeast

Slope Slopes of between 1@hd 30° on the most attractivpastureareas; slopes
increase in areas at highaltitudes

Territorial overview
ThePasturedistrict of DjouanOrvieilles is on the hydrographic lefide of Valsavarenche between 1900 m

a.s.l. and 200 m a.s.l., in the subalpine and alpine altituditealel. The morphology is characterized by
prevaling slopes (1030°) and not very large flat areas. The substrate is changeable: glacial moraine
deposits, calcschists, metabasalts, gneisses, sloap coarse deposits.

The prevailing exposure is east, soethst, with little sectors to south and north.

The Pasturedistrict can be reached by a dirt road with little vehicles, from M&r®ois to Orvieille Royal
hunting house and Alpe Djouan220 ma.s.l.), or by footpaths from Creton or EaR&usses.

Pasturesurfaces
The net grazing arsadivided bytare dassesare represented imable 106.1

Tare class (%)| Gross area (ha) Gross area (%) Net area (ha) Net area (%)
0 11155 27.02% 11155 42.96%
20 117.84 28.54% 94.27 36.30%
50 91.79 22.23% 45.96 17.70%
80 39.62 9.60% 7.90 3.04%
100 52.10 12.62% 0.00 0.00%
Total 412.90 100.00% 259.68 100.00%

Table 106.1Total and et areain the Pasture district by tare class.

In the examinedPasturedistrictthere are aboud13ha of grassland and about 260 bBnet grazing area

About the 43% of the net grazirgea is characterized by the absence of diffused tares, whereas about 36%
of the net grazing area is characterized by the 20% of diffused tares, about the 18% of the net grazing by
the 50% of diffused tares, and about the 3% of the net grazing by the Ba#fugsed tares.

The main tares areocks and screeghat also includes the uncovered ground and trees and shrubs, mainly
Rhododendron ferrugineum, Vaccinigspp. andJuniperus nana

Pasture type

The pasture typgidentified on the pasturalistrict are represented inTable 106.2and reported inFigure

106.1

¢CKS ARSYGATFAOIGAZ2Y 2F LI &addz2NBE @S3ASGFGA2Yy O2YYdzyA i
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adapting it to the methodology of the present work.
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Pasture type Code Grossarea| Grossarea | Netarea | Netarea
(ha) (%) (ha) (%)

Nardus stricteand Carex sempervirens A8 9281 25.72% 81.24 31.29%
Festuca gr. violacea 46 56.43 15.64% 31.01 11.94%
Carex curvula A5 48.04 13.31% 30.49 11.74%
Plantago alpinaand Festuca ovina Al 27.26 7.56% 21.16 8.15%
Carex sempervirens 32 27.05 7.50% 16.27 6.27%
Festuca violacea A2 26.82 7.43% 1448 5.58%
Dactylis glomerata S3 24.58 6.81% 24.09 9.28%
Kobresia myosuroides A6 11.25 3.12% 6.94 2.67%
Helictotrichon parlatorei A3 10.57 2.93% 7.02 2.70%
Festuca rubra S2 8.72 2.42% 8.29 3.19%
Festuca scabriculmis 24 8.31 2.30% 3.91 151%
Nardus stricteand Festuca rubra S 6.58 1.82% 478 1.84%
R_ho_dodenotnn ferrugineurmand Vaccinium L3 534 0.65% 534 0.90%
uliginosum

Trifolium alpinumand Carex sempervireny 33 2.22 0.62% 111 0.43%
Phleum alpinum 60 1.99 0.55% 1.94 0.75%
Poa alpina 61 1.89 0.52% 1.89 0.73%
Festuca paniculata S6 1.03 0.29% 0.92 0.35%
Brachypodium pinnatum S5 0.90 0.25% 0.45 0.17%
Nardus stricta 30 0.80 0.22% 0.64 0.25%
Dryas octopetala SA3 0.74 0.21% 0.23 0.09%
Trisetum flavescens 59 0.33 0.09% 0.33 0.13%
Wetlands ZH 0.14 0.04% 0.14 0.05%
Total 360.80 100.00%) 25968 100.00%

Tale 106.2 Pasture surfacdivided by pasture type
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Figura 106L. Pasture net surface divided by pasture category

There are 22 pasture types and 29 facies

The most represented type Nardus strictaand Carex sempervirenype, with Trifolium alpinum(cod.
A8.1), of intermediate ecological conditions, in wide portions mainly far from the Alpe Djouan. The main
three species may have different percentages, according to the Fastuca violacetype of intermediate

or thermic ecological conditions dso well represented on slopes, while at higher altitu@arex curvula
formations are well represented, sometimes forming mosaics Witihresia myosuroideype on slopes
and crests and sometimes present in thefolium alpinunfacies.

Then there arePlartago alpinaand Festuca ovindormations of thermic ecological conditions, on slopes
from east to south and th€arex sempervirertgpe with Plantago alpina, Sesleria va@ad Festuca ovina
on slopes to east.

The richest formations ar&risetum flavesaes, Festucagr. rubra, Agrostis tenuisand Dactylis glomerata
ones andrestucagr.rubraones, at the lower altitude, between Ruyaz, Ploriond and Alpe Djouan.

Grazing management notes
ThePasturedistrict is managed by two farmers with two herds; the firsta dairy cows herd of about 66

cows and 19 heifers equal to 882017 data), that grazes the northern pastures of the area from Djouan

to Tramouail, with strip or guided grazing. Thezjng season lasts from mid/end aing to the end of
September.

The second is a heifers and dry cows herd of about 54 elements equalli84{Q017 data), that grazes

the sector from Tramouail to Djouan lakes, with free grazing. The grazing season in this area lasts from the
second half of July to the end of September
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Pasture district n. 107 riErelor

Municipality RrémesNotre-Dame AO)
Surface Total (gress area): 216a
Pasture (net area): 126a
Elevation 2025 m¢ 2761ma.s.l.
Aspect West and north
Slope Low in the lower part of the districand medium to step at higher

altitudes

Territorial overview
The Pasture district of Entrelor occupies the Entrelor hanging valley, on the hydrographic right side of

Rhémes Valley, and a part of the neighboi@agt valley, between 2025 m a.s.l. and alm@®@®@m a.s.l. n

the subalpine and alpine altitudinkdvel the totalsurface districis about 216 ha.

The morphology isharacterized by an alternian of flat areas and slopes fro10° to 30Wwith exposure to
north-west, in the main valley; by slopes from 10° to 4@th exposure to west and south west, under
Gollien pass; by slopé&om 10° to 40Wwith exposure to north, north west, in the Sort valley.
The substrate is changeable: calcschists, metabasalts, gneisses, glacial moraine deposits.
ThePasturedistrict canbe reached by footpath from Chaudanne.

Pasturesurfaces
Thetotal and netareas, divided bytare classesare represented iffable 107.1
Tare class (%)| Gross area (ha) Gross area (%) Net area (ha) Net area (%)
0 11.81 5.46% 11.81 9.36%
20 11342 52.41% 90.74 71.88%
50 4551 21.03% 22.79 18.05%
80 4.45 2.06% 0.89 0.71%
100 41.20 19.04% 0.00 0.00%
Totale 216.49 100.00% 126.23 100.00%

Table 107.1Total and net area in the Pastudéstrict by tare class

In the examinedPasturedistrictthere are abait 216 ha of grassland and 126 dfanet grazing area
About the 9% of the net grazing area is characterized by the absence of diffused tares, whereas about 72%
of the net grazing area is characterized by the 20% of diffused tares, about the 18% of tirazieg by

the 50% of diffused tares, and about the 1% of the net grazing by the 80% of diffused tares.
The main tare areocks and screeghat also includes the uncovered ground. Main shrubs, in the lower
areas, arcRhododendron ferrugineum, Vaccinigpp.,Juniperus nana

Pasture types

The pasture typeidentified on the pasturalistrict are represented inTable 107.2and reported inFigure

107.1
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Gross areg Gross areg Net area | Net area
Pasture type Coce (ha) (%) (ha) (%)

Carex curvula A5 34.42 19.65% 23.04| 1825%
Kobresia myosuroides A6 3322 18.96% 19.80| 15.69%
Nardus stricteand Carex sempervirens A8 15.14 8.64% 1211 9.59%
Plantago atrata 49 14.73 8.41% 10.96 8.68%
Festuca rubra S2 11.44 6.53% 10.71 8.48%
Festuca gr. violacea 46 12.79 7.30% 9.74 7.72%
Nardus stricteand Festuca rubra S1 12.05 6.88% 8.69 6.88%
Plantago alpina 75 10.49 5.99% 8.39 6.65%
Trifolium alpinumand Carex sempervirens 33 10.24 5.85% 8.19 6.49%
R_hqdodendron ferrugineuand Vaccinium L3 774 4.42% 583 4.62%
uliginosum
Dactylis glomerata S3 5.14 2.93% 4.10 3.25%
Plantago alpinandFestuca ovina Al 4.25 2.43% 3.40 2.69%
Screes E 2.39 1.36% 0.48 0.38%
Juniperus nana L2 0.53 0.30% 0.48 0.38%
Alchemilla pentaphylleand Salix herbacea A9 0.62 0.35% 0.31 0.25%
Totale 17519 100.00% 126.23| 100.00%

Table 107.2Pasture surfaceivided by pasture type
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Figure 107.1Pasture net surface divided by pastwategory.
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There are 15 pasture types and 19 facies

The most represented type is tH@arex curvulane, at the higher altitudes, forming mosaics sometimes
with little snowbed communities wittAlchemilla pentaphyllea, Salix herbacea, Carex foetidéa mostly
with Kobresia myosuroiddgpe, on slopes and crests. Always at the higher altitudes thereP&etago
atrata formations with Poa alpina, Geum montanurind Festucaviolacea sometimes forming mosaics
with Kobresia myosuroidegpe.

The Nardus strictaand Carex sempervireng/pe, with Trifolium alpinum(cod. A8.1), of intermediate
ecological conditions, isifdrom the Alpe Entrelor; the main three species may have different percentages,
according to the zone.

At the lower altitude, in the areas with low slopes, there are Headus strictaand Festucagr. rubra type,
receiving less fertility, and thEestucagr. rubratype and theTrisetum flavescen#grostis tenuis, Festuca
gr.rubra, Polygonum bistortBormations, receiving higher levels of fertility.

Above the cowshed, aPlantago alpindype, with Plantago atrataand Festucagr. rubra, was indicated.

Grazing management notes
The Pasturedistrict is managed by two farmers with a meat cows herd of about 30 elements equal to 22

LSUand a sheep flock of about 900 elements equal to 0SB

The herd exploits the lowest pastures, downstream of Alpe Entralanaged with strip grazing; the flock
exploits pastures above Alpe Entrelor, with guided grazing and is nightly closed in electric fences, to be
protected against wolf predation.

The grazing season lasts from peiald July to mieSeptember.

Previously (fronll999 to 2016) the area was managed with a dairy cows herd (about 60 elements), with
night and day strip grazing; cows were milked on the pasture, using-aseihg milking machine.

Sort valley has not been used for decades.
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Pasture district n. 108r@nLoson

Municipality Cogne AO
Surface Total (gross area): 207 ha
Pasture (net area): 162 ha
Elevation 1672 m¢ 2999 ma.s.l.
Aspect North and south-east
Slope Good gradients with an average of 26°

Territorial overview

The Pasture districdbran Losno is bcated in the homonymous vallgi is accessible bg paved road from
Valnonteyandthen with about1.5-2 hour walk @00 m altitudedifference on a smooth pathit covers the
central part of the valleynd the low slopesboth on the rightand leftbank of the stream. In the head of
the valley the border is defined by the presencepabturevegetation. The district also includes twoass
pastures irseparatedocations Leuttaand Tsanteletext to Valnontey.

As the valley hasa courseeastwest, the exposureghat prevail are the north, ndh-east and south,
southeast.In the two separatezones there i Q (tleatly prevalent exposurbecause it consists dfat
surfaces, the prevailing trend, however, is oriented to the seedbt.

The morphologyis wavy at the center of the valley while on the sides it partially goes up,ltpesare
fairly small, the left side is steepearext to the stream there are cracks but they are suitable for grading.
average slope of the main body is equal t6,26 the Leuttazand Tsanteletl9° lawns.

Pasture surfaces
The following table showthe grazingsurfaces of the distriainder review divided by tare class

Tare class (%) Gross area (ha) Gross area (%) Net area (ha) Net area (%)
0 83.75 40.41% 83.75 51.68%
20 70.28 33.91% 56.20 34.68%
50 4221 20.37% 21.13 13.10%
80 4.28 2.0 0.86 0.53%
100 6.73 3.25% 0.00 0.00%
Totale 207.25 100.00% 16204 100.00%

Table108.1 Total and net area in the Pastudestrict by tare class.

In the wholeGrand LosorPastue districtthere are about 207 ha excluding the unproductive tare (rocks
and scree, waterwaysuildings) andL62 ha excluding thaiffuse tare, i.e. within thegrassedpolygors
(rocks and outcropping screbushy and / or arboreal areas).

As part of thetares ower 84% is made up of rocks and scseabout3% by trees and shrub®,5% attributed

to other, which is almost always made from bare soil ader categories which havesignificant
surfaces.

Pasturetypes
Thepasturetypes identified within thegrazing area ar25: 6 are related to those of the Piedmont Alps and

cover a total of approximately®@ha equal to aboutl2% of the net grazing surface. These are mainly
Festuca scabriculmand Poaviolaceaformations. h Table 108.2he identified pasture types are reported

in descending order for theoveredsurface Asit can beobserved thereare 4 types that prevail and that
alone occupyhalf of the entire surface.
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Pasture type Code Grossarea | Grossarea | Netarea | Net area
(ha) (%) (ha) (%)

Carex covula A5 40.02 19.31% 3290 20.30%
Festuca halleri A4 27.45 13.24% 2271 14.01%
Festuca violacea A2 21.13 10.20% 15.96 9.85%
Festuca scabriculmis 24 17.49 8.44% 1331 8.21%
Helianthemum nummularium SA2 14.01 6.76% 1341 8.28%
Nardus stricteand Carexsempervirens A8 17.25 8.32% 1154 7.12%
Plantago alpinand Festuca ovina Al 13.63 6.58% 10.75 6.63%
Kobresia myosuroides A6 14.43 6.96% 1042 6.43%
Dactylis glomerata S3 9.30 4.49% 8.89 5.49%
ﬁ;gg:;!a pentaphylieand Salix A9 1143 5.51% 558|  3.44%
Nardus stricteand Festuca rubra S1 417 2.01% 3.63 2.24%
Festuca rubra S2 3.38 1.63% 3.19 1.97%
Poa violacea 29 2.87 1.38% 2.34 1.44%
Nardus stricta 30 2.87 1.38% 2.32 1.43%
Geum montanum 47 1.84 0.89% 1.84 1.14%
Trifolium alpinum A7 1.56 0.75% 1.56 0.96%
Brachypodium pinnatum S5 0.62 0.30% 0.62 0.38%
tﬁ;ﬁl}estr;ﬁ procumberandor Vaccinium L1 0.48 0.23% 038 0.23%
Festuca quadriflora 21 0.27 0.13% 0.27 0.17%
Deschampsia caespitosa 53 0.25 0.12% 0.25 0.15%
Helictotrichon padatorei A3 0.19 0.09% 0.10 0.06%
llj’”hgoi:ggs::]dron ferrugineuand Vaccinium L3 0.16 0.08% 0.03 0.02%
Arctostaph_ylos uvaIrsi. Juniperus nana L2 013 0.06% 0.03 0.02%
andVaccinium uliginosum
Dryas octopetala SA3 0.02 0.01% 0.02 0.01%
Screes E2 2.02 0.97% 0.00 0.00%
Wetlands ZH 0.29 0.14% 0.00 0.00%
Total 207.26 100.00% 16205 | 100.00%

Table 1081. Pasture surface divided by pasture type.
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In the Figure 108.1he pasturetypes are represented with the referencelors.

3%
2%
6%

15%
43%

31%
m Alpine intermediate W Bare thermophile
m Nardus swards W Productive
Nival m Subalpine intermediate
Brachypodium pinnatum swards m Heaths
Grassy thermophile Wetlands
Screes

Figure 108.1Pasture net surface divided by pasture category.

Managemennotes
The district is currently used by a race of Biella she@he utilization appears uniform over the entire

surface with the exception of thiew-lying areas (Thoules) wih are underutilized especially in the more
peripheral surfacesin addition, the left hydrographic sideodnstream Gran Loson pasturelanid not

grazed During the surgy season, perhaps because of a summer with the very scarce ranthi head of

the valley (2602700 m above sea level) someosion phenomena have been detected, especially in the
screes, aggravated by the passage of animals. More generally, in the steepest slopes and at higher
altitudes, thegrassyturf is sparseand not very compdc

The alpine buildings have been recently renovated, tailored to the needs of the company and indeed
oversized because the barn is not used.

The areas cared by animals grazing appeased correctly and consistently, particular care should be
takenby moving frequently, once every-2 days the fence fathe animals overnight
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Picture 1081. The flock grazing in the downstream ar Pictue 1 The shepherd watches over fisck.

of Cote verte

The objectives and the attention elements with respect to the influence of the management aspects on the
vegetation of the district are:

reduce the utilization of the high areas while increasing that in the low areas of the district
anticipating, f necessary, théeranshumancelate;

maintaining of the faciedNardus strictaand Trifolium alpinum (A8.1) through a management
involving balanced refunds and relatively late utilization to encourage the dissemination of
Trifolium alpinum very early when th leavesof the cloverare still too small to be browsed and
young sprouts of namto are more attractive;

preservation of the facie€arexcurvulathrough well calibrated uses in relation to the offer and
trying to reduce as much as possible the displagenofthe animals;

improvement of fodder value in the facid®oa violaceaor where its presence is significant, by
means of early uses with loads that can be locally high in order to reduce the selection on the
species and provideigherrefunds

improverrent of the zones with the presence Béstuca scabriculmibrough early uses made with
regularity and balanced loads.
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Pasture district n. 108ago di Dres

Municipality Ceresole Real@Q
Surface Total (gross area): 125 ha
Pasture (net area): 44 ha
Hevation 1812 m¢ 2458 ma.s.l.
Aspect North andnorth-east
Slope Generally gentle slopes of less than 20°.

Territorial overview
The Pasture distridtago di Dres is placed in the rigide of Orco Valley, justverthe Ceresole Lake and i

mainly orented to the northeast. The pastures are mainly located in the areas with the lowest slope (near
the Foppa, Trucco, Pian Mutta and Manda Alps), from latude of approximately 1800 na.s.l. up to
about 2230 m a.s;lonly a limitedpasture surfacés located at higher altitudes. The main pagLexposure
rangesbetween north and nortkeast. The Pasture distridbes not bordemwith other investigated Pasture
district.

Pasture surfaces
The net grazing area of the Pasture distragte given by tare classginTable109.1:

Tare class (%) | Gross area (ha) Gross area (%) Net area (ha) Net area (%)
0 25,51 18.04% 25.51 57.70%
20 9.22 7.39% 7.38 16.69%
50 16.95 13.58% 8.48 19.18%
80 14.19 11.37% 2.84 6.42%
100 58.90 47.21% 0.00 0.0%
Total 12477 100.00% 44.21 100.00%

Table 109.1Total and netireain the Pasture District by tare class.

In the examined pasturdistrict, there are about 44 ha of net grazing area. About the 58% of the net
grazing area is characterized by the absence of diffused taresieadebout another 17% of the net
grazing area in characterized by the 20% of diffused tares, as well as abdi®@thef the net grazing area
showed the 50% of diffused tares. The areas that cannot be grazed correspond to about 59 ha of gross area

(aboutthe 47% of gross gnazeablesurfaces).

Pasture types

The pasture type identified on the pastudéstrictare givenin Table109.2 and reportedin Figure109.1.

Pasture type Code Gross areal Gross area | Net area Net area
(ha) (%) (ha) (%)
Festucagr. rubra S2 36.03 54.70% 29.96 67.78%
Nardus stricteand Carex sempervirens, A8 24.06 36.53% 9.24 20.91%
Carex fusca ZH2 5.17 7.85% 4.40 9.95%
Subalpinenitrophilous vegetation RAl 0.61 0.93% 0.61 1.38%
Total 65.87 100.00% 44.20 100.00%

Table 109.2Pasturesurface divided by pasture type
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Pastures are largely dominated by tRestucagr. rubratype thatshareabout 68% of the negrazingareas.
The secondype for surface sharisthe type A8Nardus strictaand Carex sempervirepghat coverjust over
9 ha,correspondingo about 21% of the net grazirggeas

Thistype is representedy two facies, the firstless wide(about 2.4% of negrazing aregis the variant
with Trifolium alpinum(cod. A8.1 withNardus stricta, Trifolium alpinurand Carex sempervirs), the
secondone, dominant, is withNardus stricta Carex sempervirerand Festucagr. rubra (code A8.2)that
covera net area of about 8 hasorrespondingo 18.5% of the total negrazingaress. The third typefor
surface sharés the Carex fuscaype, which makes up 10% of tlggazing net aream the pasture district
and is located near the extensive wetland$ie remaining area (fan extension of just over half a hectare)
is taken by the Subalpine nitrophilous vegetatiorwhich characterize theusfaces near the mountain
pasturesbuildings

10%

1%

B Subalpine intermediate 1 Nardus swards
Wetlands W Nitrophilous vegetation

Figure 109.1Pasture net surface divided by pasture category.

Grazing management notes
Two different farmers manage the grazing area, but no separation of management units are evident.

The first farmmanagesthe more fertile flat pastures, located between the barn, foge rangingwith a
cattle herd of about 280 heads of Piedmontese breed. The farmer does not stay continuatively at the
pasture area.

The second farm manage the steeper and farer areas, n#sadle by cattle, with a large free ranging
sheep flock. The flock also graze on the refusal on the other pasture surface after cattle exploitation.
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Pasture district n. 11@lzionaz

Municipality Valsavarenche (AO)
Surface Total (gress area): 26ha
Pasture (net area): 17Ba
Elevation 1557 m¢ 3000m a.s.l.
Aspect West and, within the valley, west and sotghst
Slope Low along the valley floor and higher on the slopes in the Levionaz val

Territorial overview

The Pasturelistrict of Levionazs located in thenunicipality of Valsavarenche (AO) and includes the entire
Vallone di Levionaz, located on the oroghraphic right of the main axis of the Valley. The HasdtioEs
crossed by the Levionaz creek which flows freast to west. The grasands extend from 1550 ra.s.l.
(Frazione Tignet) up t8000 ma.s.l.covering the lower subalpine, upper subalpine and alpine (lower and
upper) belts.

Near the crumbling buildings of the Alpe Levionaz du Milieu the valley splits into two branches, tbe one
the north leads to Lauson (or Loson) pass, the southern one splits again further near Alpe Levionaz Damon
into two valleys: to the north the Vallon d'Enfer, to the south the Vallon de Timorion. An offshoot of the
Pasturedistrict (Le Tour) belongs tde river basin of the Vallone di Pessin.

The lower part of the Pastumistrictincludes former crops (as evidenced by stone walls and terracing).

Pasture surfaces
The net grazing area of the Pastulistrict, are given by tare classes,Tiable 110.1

Tare class (%) | Gross area (ha) Gross area (%) Net area (ha) Net area (%)
0 59.37 22.70% 59.37 34.33%
20 80.64 30.83% 64.50 37.30%
50 82.07 31.38% 41.18 23.81%
80 39.45 15.08% 7.87 4.55%
Total 261.53 100.00% 172.92 100.00%

Table 110.1Total and netareain the Pasture district by tare class.

There are about 262 gross grazing hectares in the pasture area, corresponding to 173 net grazing hectares.
Surfaces with a 20% tare mainly consisting of stones are prevalent, followed by portions without tare
(located in the lower part of the Pasturdistrict and on the slopes of the Levionaz plain). The presence of
pastures with a 50% tare is significaegpecially in the alpine belt due to the rocks and bare soil. Tares
caused by shrubs and tree species renovatiomnegligible throughout the Pastudastrict.

Pasturetypes

The pasturaype identified on the Pasturdistrictare given infable110.2and reported inFigure 110.1.
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Pasture type Code Gross area| Gross area| Net area | Net area
(ha) (%) (ha) (%)

Festucaviolacea A2 4813 18.40% 3290 | 19.03%
Elyna myosuroides (= Kobresig m. 22 + A6 56.30 21.53% 26.82 | 1551%
Helianthemum nummularium 17 + SAZ 2830 10.82% 2530 | 14.63%
Nardus stricteand Carex sempervirens A8 21.40 8.18% 16.30 9.43%
Bromus erectus 8 15.80 6.04% 15.80 9.14%
Carex curvula A5 19.60 7.49% 11.40 6.59%
Festuca grhalleri 35+ A4 21.60 8.26% 11.20 6.48%
Sesleria varia 13 9.90 3.79% 8.10 4.68%
Stipa pennata 3 7.40 2.83% 5.90 3.41%
Brachypodium rupestre 25 6.50 2.49% 5.20 3.01%
Dryas octoptala SA3 7.70 2.94% 3.30 1.91%
Festuca scabriculmis 24 3.60 1.38% 1.80 1.04%
Carex sempervirens 32 240 0.92% 1.90 1.10%
Rhododendron ferrugineum and
Vaccinium uliginosum ’ L3 4.20 161% 1.50 0.87%
Helictotrichon parlatorei A3 2.60 0.99% 1.40 0.81%
Festca gr. rubraand Agrostis tenuis 52 1.20 0.46% 1.20 0.69%
Salix retusand Salix reticulata 70 1.90 0.73% 0.90 0.52%
Plantago alpina 75 0.90 0.34% 0.90 0.52%
Salix herbacea 77 1.10 0.42% 0.50 0.29%
ﬁé‘iﬁi?éla pentaphyllea and - Salix 0 0.90 0.34% 050| 0.29%
Carex fusca 86 0.10 0.04% 0.10 0.06%
Total 26153 100.00% 17292 | 100.00%

Table 110.2Pasture surface divided by pasture type.
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6% 1% 1%

42%
9%

29%
W Bare thermophile B Alpine intermediate
m Nardus swards B Productive
Brachypodium pinnatum swards Nival
W Heaths Grassy thermophile
m Subalpine intermediate Screes

Figure 110.1Pasture net surface divided by pasture category.

21 Pasturetypes and 25facieswere found:this is a significant heterogeneity, in relation to the small
surface of the Pasturdistrict, andit is due to the considerable altitudinal extension, the diversified aspects
of the Vallone and the various lithology.

Overall thetypes referable to formabns of thermal conditions prevail (138 gross hectares), located mostly
on the southwest facing slopes, followed by the formation of intermediate conditions (114 gross hectares),
while snowbed formations is have limited input (about 4 gross hectares) taed formation of
hydromorphic conditions and shrub encroachment is negligible. There are no pastures under tree cover.
The largestpasturetype in terms of net area is th&estuca violaceane (19% of the net surface area,
above all on skeletorich soils)with a singlefaciescomposed byFestuca violacea, Carex sempervirens,
Festuca rubrandPotentilla gandflora.

TheElyna myosuroide& Kobresiam.) one is the followingype. It is located in thermic conditions and on
poorly developed calcareous soits) the bumps and on the windy ridges occupyindg¥bof the surface; it
includes Jaciesof which the most extensive one includef/na myosuroidesnd Salix serpyllifolialn case

of considering the gross surface instead of the net surface Flgaatype would be the largest since the
formation is characterized by abundant presence of bare soil and / or rock.

TheHelianthemum nummulariurtype was then described (occupies.®% of the surface), located on the
sunny slopes with Zaciesof which the larget is the Helianthemum nummularium, Sesleria vadad
Festucagr. ovina

Last areNardus strictaand Carex sempervirertype, on flat terrain, and theBromus erectusype in the
former cultivations (both with an extension of 9%).
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Grazing management notes
The Bromus erectugrasslands of the Pastuwstrict, which are located below 2000 m a.sdre partly

forage harvested and partly (prevalent) grazed; those related toBtahypodium rupestrpasturetype

are managed with grazing. Mowed grasslandsrairrigated and fertilized with manure. These grasslands

are grazed by Valdostana breed cattle at the beginning and at the end of the pasture season (regrowth),
with a turned grazing technique and electrified mobile fences.

The high grasslands of the Rag district (located above the 2000 ras.l.) of Levionaz have no longer

been destined for the grazing of domestic animals for several decades, in accordance with the addresses of
PNGP (surely the mountain pasture was no longer utilized as early as $899 these are pastures that

can potentially be used by domestic livestock, they have been marked in the database as "suitable for
grazing": this classification procedure has been agreed with PNGP. The Alpe di Levionaz Dessous buildings
were used as Par wl yaSNRa /FoAyX (GKz2asS 2F [S@OA2ylF1l Rdz ahl
(distinguished by their considerable size and with a valuable stone vault) are in fairly good condition, albeit
unused.

The upper part of the Pastumistrict can be reahed through two paths: one starts from Tignet and one,
wider and with milder slope by Eaux Rousses (suitable for the passage of cattle), both reaching Levionaz
Dessous; beyond that the valley is crossed by the track leading to Col Lauson, easily adnesatte.

The portion of the Pasturdistrict called La Tour would, in any case, be difficult to access by the livestock
from the Levionaz valley because the only way is along an exposed and slippery path: access would be
easier from the parallel vallegf Torrente Pessin (mainklyna myosuroideformations with poor pabular

value).

Theoretically, given the current grazing ban in that parhef Pasturedistrict, the most productive areas of

the pasture, easily accessible and with a gentle slope, dmeildestined to milking cows grazing while the

less productivgpasturetypes would be assigned to young or dry cattle and the parts with a though access,
very steep or at high elevation, would be grazed by sheep.
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Pasture district n. 111 &yes

Municipality Valsavarenche (AO)

Surface Total (gress area): 206a
Pasture (net area): 92a

Elevation 2000 m¢ 2825ma.s.l.

Aspect East and south

Slope Extensive plateaus in the upper part of thléstrict and slopes with
changeablayradients in the lower part

Territorial aspects

The Pasture district of Meyes is on the hydrographic left side \é&lsavarenche Valley, betwee@@® m
a.s.l. and 8300 m a.s.l., in the subalpine and alpine altitudinal zones

The morphology isharacterized by versants from moderatehigh slopeflat areas or faint slopes, mostly
in the higher altitudinal zone. The main exposures are to east and south,-easthwith little sectors to
west and north.

The substrate consists of orthogneisses, glacial moraine deposits.

ThePasturedistrict can be reached by a dirt road (restricted accessmfPont almost to Alpe Meyes desot
(2280 m s.I.m.), or by footpath from regional roa@3 between Eaux rousses and Pont.

Pasturesurfaces
The net grazing arsadivided bytare classesare represated inTable 111.1
Tare class (%)| Gross area (ha) Gross area (%) Net area (ha) Net area (%)
0 11.39 5.54% 11.39 12.41%
20 47.97 23.33% 38.38 41.81%
50 80.66 39.23% 40.36 43.97%
80 8.32 4.05% 1.67 1.82%
100 57.20 27.82% 0.00 0.00%
Total 20554 100.00% 91.80 100.00%

Table 1111. Total and nefareain the Pasture district by tare class.

In the examined pasture area there are about 148 ha of grassland and&hbagrazing area

As the figure shows about the 12% of the net grazing area is cheeactdy the absence of diffused tares,
whereas about 42% of the net grazing area is characterized by the 20% of diffused tares, about the 44% of
the net grazing by the 50% of diffused tares, and about the 2% of the net grazing by the 80% of diffused
tares

The main tareare rocks and screeghat also includes the uncovered ground. Main shrubs, in the lower
areas, areJuniperus nana, Rhododendron ferrugineum, Vaccisjurmpl.

Pasture types
The pasture typgidentified on thePasturedistrict are represeted in Table 111.2and reported inFigure
111.1.
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Pasture type Code Gross area | Gross area| Netarea | Net area
(ha) (99 (ha) (X9
Carex curvula A5 57.12 38.51% 34.43| 37.51%
Festuca scabriculmis 24 42.57 28.70% 21.86] 23.81%
Nardus stricteand Carex sempemans A8 10.90 7.35% 7.97 8.68%
Poa alpina 61 4.76 3.21% 4.76 5.19%
Plantago alpinaand Festuca ovina Al 5.16 3.48% 4.23 4.61%
Trifolium alpinumand Carex sempervirer; 33 6.01 4.05% 3.01 3.28%
Alchemilla pentaphylleand Salix A9 435 2 93% 275 2 99%
herbacea
Festuca rubra S2 3.118 2.10% 2.63 2.86%
Kobresia myosuroides A6 4.97 3.35% 2.49 2.71%
Carex sempervirens 32 3.12 2.10% 2.2 2.40%
Nardus stricteand Festuca rubra S1 1.79 1.21% 1.79 1.95%
Festuca violacea A2 2.11 1.42% 1.69 1.84%
Trifolium badum 72 1.53 1.03% 1.22 1.33%
Deschampsia caespitosa 53 0.74 0.50% 0.7 0.76%
Wetlands ZH 0.08 0.06% 0.07 0.08%
Total 148.34 100.00% 91.80| 100.00%
Tablel11.1.Pasturesurfacedivided by pasture type
2%
3%
42%

29%

M Alpine intermediate

W Nardus swards
Nival

m Bare thermophile
M Subalpine intermediate

Figure 111.1Pasture net surface divided by past category.

There are 15 pasture types and 21 facies
As the widest pastures are in the higher altitudinal zone, the main type i€anex curvulane, also in the
facies A5.2 (withTrifolium alpinun), sometimes forming mosaics with little snowbed coonities with
Alchemilla pentaphyllea, Salix herbacea, Carex foetida.
In the higher zone there are als@rifolium alpinumand Carex sempervirenformations. Festuca
scabriculmigype is widespread on slopes frosnuthto east, in thermic ecological conidibs.
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Then there areNardus strictaand Carex sempervirenformations of both facies (A8.1 witfirifolium
alpinumand A8.2 withFestucagr. rubra), in the middle altitudinal zone.

In the lower altitudinal zone there arelantago alpinaand Festuca ovinghermic formations, on medium
slopes with exposure from soutast to east. The most fertile formatiord Festucagr. rubra types are
located around Alp&leyesDesot.

Grazing management notes
The pasturdistrict has not been used for decades, since tlaelye 1980s of the last century, when it was
grazed by cows.
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Pasture district n. 112ibblet

Municipality Valsavarenche (AO)
Surface Total (gress area): 726a
Pasture (net area): 556a
Elevation 2168 m¢ 3041ma.s.l.
Aspect No prevailing aspect
Sope Low along the valley floor and at higher altitudes, where there are se

plateaus.

Territorial overview

The Pasturalistrict of Nivolet falls within the mnicipality of Valsavarenche (AO) and includes the entire
Vallone del Nivolet placed at theeld of Valsavaranche. Theostinteresting grasslandspread from 260

m a.s.l. to the Croix de la Roley and reach, near the Col Leynir, 3000 m s.l.m. involving lower alpine and
upper alpine belts; the Pastudistrict ends at the Colle del Nivolet, on therder with Piedmont (and with

the Agnelpastures). The Pastuidstrictis crossed by the Doire del Nivolet which rsosth-west to north-

east along the huge Grande Plan de Nivolet.

The pastures occupy a large portion of the Piana del Nivolet whilesthaining part is occupied by a large

peat bog (excluded from grazing). Large grasslands are present on the mountainside on the hydrographic
left and on the grassy plateausurrounding the Trebecchi lakes and Lake Noir (or Leynir). On the
hydrographic left above the Alp Turin, the valley of Plan Borgnoz branches off. On the right bank the Gran
Collet, Torrent Gran Ferrand and Torrent Petit Ferrand pastures are interspersed with rocky outcrops.

Pasture surfaces
The net grazing area of the Pastulistrict, is given by tare classes, Trable 112.1

Tare class (%) Gross area (ha) Gross area (%) Net area (ha) Net area (%)
0 306.76 42.25% 306.76 55.14%
20 141.10 19.43% 112.91 20.29%
50 269.67 37.14% 134.98 24.26%
80 8.51 1.17% 1.70 0.31%
Total 726.04 100.00% 556.35 100.00%

Table112.1.Total and net area in the Pasture district by tare class.

There are approximately 726 gross hectares of grazimtace in the Pasture districtorresponding to 556

net grazing hectares. More than half of the pasturesated on the valley floor and the plains, is free from

tare; a fourth of the surface has a 50% tare and the remaining grazing surface has a 20% tare. Tares mostly
consist in rocks and bare soil and, just locally, from alpine shrubs. In the whole Pdisttict, tares

deriving from shrubs and tree renovation are generally negligible, due to the high elevation.

Pasturetypes
The pasturaypesidentified on the Pasturdistrictare given infable112.2and reported inFigure 112.1
Pasture type Code Gross ara | Gross area| Netarea | Net area
(ha) (%) (ha) (%)
Carex curvula 37+ A5 194.90 26.84% 138.6| 24.91%
Festuca scabriculmis 24 167.14 23.02% 110.35| 19.83%
Nardus stricteand Carex sempervirens A8 100.30 13.81% 89.60| 16.10%
Trifolium alpinum A7 86.20 11.87% 73.60| 13.23%
Alch.pentaphylleaand Salix herbacea A9 50.00 6.89% 38.60 6.94%

55



Festuca gr. violacea 46 + A2 51.30 7.07% 37.20 6.69%
Alopecurus gerardi 76 + A10 35.20 4.85% 34.80 6.26%
Phleum alpinum 60 9.20 1.27% 9.20 1.65%
Carex foetida 79 8.50 1.17% 7.30 1.31%
Festuca halleri A4 7.70 1.06% 50 0.90%
Trifolium_alpinurrand Carex 33 3.30 0 45% 3.30 0.59%
sempervirens

Kobresia myosuroides A6 3.70 0.51% 3.20 0.58%
Rumex alpinus 69 1.90 0.26% 1.90 0.34%
Nardus stricta 30 1.60 0.22% 1.60 0.29%
Festucaubra S2 2.80 0.39% 1.40 0.25%
Loiseleuria procumberagidior L1 2.00 0.28% 0.40| 0.07%
Vaccinium uliginosum

Salix retusand Salix reticulata 70 0.30 0.04% 0.30 0.05%
Total 726.04 100.00 556.35| 10000

Table 112.2Pasture surface divided by pastusgé.

3%

17%

25%
W Alpine intermediate m Bare thermophile
= Nardus swards Nival
W Subalpine intermediate B Heaths

Screes

Figure 112.1Pasture net surface divided by pasture category.

17 pasturetypes and 35acieswere found. Overall, théypes attributable to the formation of intermediate
conditions are clearly prevalent (65% of the net area, 459 hectares gthssjhermal formations are

found on about 110 net hectares of steep and sunny slopes and on the windy hills, while in the valleys,
where the snow lasts a long time, there are the formations of the snow conditions (94 gross hectares). The
hydromorphic forméons have been excluded from the grazing surfaces because, being peat bogs, grazing
is forbidden. There are no pastures under tree cover.

Thepasturetype prevails atCarex curvulavith about 140 net hectares divided intof&cieslocated on the

slopes inthe Lakes area and at the upper limits of the herbaceous vegetation of Ferrand. The most
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extensivefacies are those withCarex curvula, Avenula versicolnd Potentilla aureaand that with
Trifolium alpinumCarex curvula, Festuca hallarid Avenula vesiclor.

TheFestuca scabriculmtgpe follows, with 110 net hectares positioned on the steep and sunny sides (es.
Coast Lombarda) with facies the faciesprevail with the dominant guide species and that Festuca
scabriculmis, Festuca violacaad Avendla flexuosa

Then there are, in descending order of extension, Kadus stricteand Carex sempervirertgpe (2 facies
present in the plain of the Nivolet and on the slightly steep slopes in the hydrographic right) and that of
Trifolium alpinum(1 facies present near the Alpe RivazZPian Rosset and on the right hydrographic side
above the Alpe Nivolet).

Also worth mentioning for their extension are thges with Alchemilla pentaphylleand Salix herbaceé2
facies particularly widespread in Plan Boap), that ofFestuca violace@ facies on steep and difficult to
access slopes for livestock) and thpecurus gerardiype (4 facies the largest of which is found on the
slopes below the Alpe Rivaz).

Grazing management notes
In the Nivolet Pasturdlistrict, only the Rivaz mountain pasture is regularly grazed (it is located at 2610 m

a.s.l., just above the Chivasso mountain hut). Tiné&ing has recently been improved and is equipped with

2 stables, a dwelling and a dairy and can be reached from thentain hut with a dirt road. In the period
between the first ten days of July and n#eéptember, 11Rosta Chestnubreed cows (about 80 LU) and

about 20 sheep and goats from the Aosta Valley are taken on the pastures. Part of the cows is milked.
Cattle gazing is guided and the cows mainly use the pastures near the barn. In the perio@1®®%n

the mountain pasture, an average of 95 LU, belonging to the same farm that currently uses the pasture,
were kept, but the dairy cattle were more abundant.

During some summers at Plan Borgnoz a flock of several hundred sheep graze, remaining for a short lapse
of time.

The buildings of the Alps of Nivolet, Grand Collet, Turin (or Teureun), Plan Borgonz and Aouille are unused
(many of the buildings are in a poorratition or in ruins).

The pastures are accessible by tracks that can be easily followed by cattle, with just some areas difficult to
reach for livestock (such as herbaceous formations near the Col Leynir). The Colle del Nivolet road
continues as a dirt rahand enters the orographic left side of the Plain for almost 6 km, but does not
directly reach any mountain pasture.

Overall, the Pasturdistrict is underutilized compared to the potential of the forage resources found, in
particular there are large ptions of pasture which are completely unused and could be allocated for cattle
(restock or dry) and for sheep and goats.
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Pasture district n. 113ddschetta

Municipality Noasca (D)
Surface Total (gress area): 368a
Pasture (net area): 11%a
Elevatin 1446 m¢ 2874m a.s.l.
Aspect Southeast to southwest
Slope Low along the valley floor and at higher altitudes; medium to high in

middle part of the district and along the slopes.

Territorial overview

ThePasturedistrict of Noaschetta i€haracerized byalong valleydeveloping from jusslightlyover Noasca
along the Noaschettaver, up to an altitude of about 2800 mus.l.In the final partoverthe Alpe la Bruna,
the valley it is divided into two parts, the first in the direction of theeAtp Gol, which ends near Lake Gol,
the second in the direction of Alpe la Motta which ends at an altitude of about 28aGsiThe valleyis
oriented in the first part from southwest to northeast; near the Alpe Brengi it turns direction north-
west, andthen is divided into the terminal portionover of the Alpe la Bruna towards the Gol Ldkeented
north-west) and the Alpe la Mottgoriented north-easi). Thepasturesurfaces are distributed both on the
left and on the rightside of the Noaschettaiver and rangesfrom an altitude of about 1450 ra.s.l.,near
the Alpe Scialier, up to about 2800ars.l. The exposure of the pastures is végterogeneougdepending
on the direction of the valley), with a prevalencesofith-east to south-westaspect

The area ofpasture of Noaschetta borders, in the westesirea near Monte Castello, with the Vallone
CiamoserettdPasturedistrict.

Pasture surfaces
The net grazing area of tliasturedistrict, are given by tare classes,Tiable113.1.

Tare class (%) Gross area (ha) Gross area (%) Net area (ha) Net area (%)
0 12.09 3.33% 12.09 10.50%
20 36.49 10.06% 29.19 25.36%
50 105.63 29.11% 52.82 45.88%
80 105.13 28.97% 21.02 18.26%
100 10350 28.52% 0.00 0.00%
Total 36284 100.00% 11512 100.00%

Table 113.1Total and net surface in the Pasture district divided by tare class.

In the examinedPasture district there are about 115 ha of net grazing area. About the 11% of the net
grazing area is characterized by the absence of diffused tares. About 25% oéttlggaming area is
characterized by the 20% of diffused tares, whereas about the 46% of the net grazing area showed the 50%
of diffused tares.Around 18% of the net grazing area is characterized by the 80% of diffused tares.
Concerning the ugrazeableareas, about 43 ha of gross area (about the 41 % of grogeazrablesurfaces)

are characterized by grass cover zone that are almost inaccessible, except for small flod&0(heads)

of small ruminants (sheep or goats). As their high slope and compleghmiogy do not facilitate the flock
management and movements, it would not be possible to safely exploit such areas by large flock.
Furthermore, these areas are inaccessible by cattle.
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Pasture types
The pasture typs identified on the Bsturedistrict are givenin Table113.2 and reportedin Figure113.1.

Pasture type Code Gross areg Gross areg Netarea | Netarea
(ha) (%9 (ha) (99
Festuca scabriculmis 24 104.24 40.19% 49.50 43.00%
Kobresia myosuroides A6 67.83 26.15% 17.01 14.78%
Nardus strictaeand Carex sempervirens A8 29.22 11.27% 14.62 12.70%
Carex fusca ZH2 14.35 5.53% 8.53 7.41%
Poa alpina 61 7.10 2.74% 5.76 5.00%
Festuca gr. quadriflora 21 13.24 5.11% 4.23 3.68%
Festuca gr. rubra S2 5.12 1.97% 3.73 3.24%
Brachypodium rupestre 25 5.04 1.94% 2.87 2.49%
Alchemilla pentaphylleand Salix herbaceg A9 5.28 2.04% 2.54 2.21%
Reposois subalpini RA1 2.40 0.93% 2.01 1.75%
Deschampsiaaespitosa 53 1.70 0.6% 1.3 1.10%
Dactylis glomerata S3 1.45 0.56% 1.05 0.91%
Phleum alpinum 60 0.71 0.27% 0.36 0.31%
Total 259.34| 100.00% 115.12] 100.00%

Table 113.2Pasture surface divided by pasture type.

Pastures are largely dominated by tlkestuca scabriculmigype that share about thet3% of the net
grazingareas. THd type is represented e typical facie4.05a Festuca scabriculmithat cover almost

all the wide slopes of the grazing areas/ticularly in thesouth, south-east andsouth-west exposures of
the slopes of MonteCastello, of the Ruine and of thépA Gorgi and the steegst portions of the fope near
Lake GolFestuca scabriculmtgpe cover also the gross gnazeablegrasscovered areasexploitable by a
small flock onlyThe second type for surface share is the tyie Kobresiamyosuroidegabout the 186 0f

the net grazing aréaprincipaly represented bythe subtype A6.2 aKobresiamyosuroidesand Avenula
versicolomainly located in the upper part of the valley, in the areas near Alpe di Gol, Lago di Gol, Alpe la
Motta and in theflat areassurrounding the IvredRefuge.The third typefor surface sharés thetype A8
Nardus strictaand Carex sempervirend2.7%of the net grazing ardamainly represented (about%of the

net grazing arepby the subtype A8.1- Nardus stricta, Trifolium alpinurand Carex sempervirenand
secondly(3.5% of the net grazing ar@aby the subtype A8.2 Nardus stricta Carex sempervirenand
Festucagr. rubra. This type coverfn a more or less widespread way the whole valley, but have a greater
extension in the upper part of thealley, interposingitself to the Kobresiamyosuroidedype in the less
steepareas TheCarex fuscaype follows by extensioand shares about the 7% of the net grazing areafs
the pasturedistrict. Thys typeis more widespread in the upper part of the valley, in hydromorphic
conditions. The fifth type for surface share (5% of the net grazing areas) i®dlaealpinatype (cod. 61)
located for the most part of the surface, near Alpe la Bruna infléteor less steep areadlon negligible is
the surface share of the types 21Festua gr. quadriflora 25 - Brachypodiumrupestre 57 - Dactylis
glomeratg A9- Alchemilla pentaphylleand Salix herbaceaS2- Festucagr. rubra, that range between the

2 and the 4% of the net grazing area.
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Figurell3.1 Pasturenet surface divided by @aure category.

Grazing management notes

Only the portion at a lower altitude of the Pastudestrict, located near Pian Sengio, Alpe Lavassai and
Betasse is managed by a small flock of about 30 sheep under rotational grazing. In the upper part of the
Pasure districtz. 2yt & YINBAYlIt | yOASyld SELX2AGFGA2Y &A3dya
the valley in unexploited since long time.

60



Pasture districtn. 11 dzy i I RSt f Qh N¥ S (2

Municipality Valprato Soana (TO)
Surface Total (gress area)374ha

Pasture (net area): 248a
Elevation 1562 m¢ 2735m a.s.l.
Aspect Southeast and east
Slope Medium- high

Territorial overview

The Rsture district t dzy G RSt f Qh NI SGi2 Aa O2YLRaSR o6@& - (g2
southeast (Cietto subvalley) and east (Borra swialley), culminatingboth to the Orletto mountain. Both
subvalleys neighbor o the wesern side with the S. &so and Fanton sedmlleys, with the Piamprato
valley on the southern and eastern sides and with the upget pf the Piamprato valley on the northern
side. The pastures are located on both orographic side of Civetto river and on the left side of Piamprato
river and their altitude distribution ranges from 1580 m a.s.l. near the Brenvetto urban settlement and
Grange Prariond up to about 2500 m of the Orletto Mountain and up to 2650 m of the Punta della Borra
tops. The main pasture exposur@ngesfrom south-east to west for the Civetto suballey and from east to
south-east for the Borra sulalley.

Pasturesurfaces
The net grazing arasaf the Pasturedistrict, are given by tare classes,Tiable1141.

Tare clasg%) Gross aredha) Gross ared%) Net area(ha) Net area(%)
0 190.69 51.2% 190.69 76.52%
20 37.%6 9.97% 29.84 11.97%
50 47.25 12.64% 23.80 9.55%
80 24.23 6.48% 4.88 1.96%
100 74.30 19.88% 0.00 0.00%
Total 373.73 100.00% 249.21 100.00%

Table 1141. Total and netireain the Pasture distridby tare class.

In the examinedPasture district, there are about 249 ha of net grazing area. About tféo7of the net
grazing area is characterized by the absence of diffused tares, whereas about another 12% of the net
grazing area in characterized by the 20% of diffused tares, as well as abdii®thef the net grazing area
showed the 50% of diffused tareSoncerning the ugrazeableareas, about 46 ha of gross area (about the
62% of gross wrazeablesurfaces)s characterized by grass cover zone that are almost inaccessible, except
for small flocks (10050 heads) of small ruminants (sheep or goats). Adr thigh slope and complex
morphology do not facilitate the flock management and movements, it would not be possible to safely
exploit such areas by large flock. Furthermore, these areas are inaccessible by cattle.

Pasture types
The pasture typgidentified on the pasturaistrictare givenin Tablel142 and reported inFigurel14.1.
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Pasture type Code Gross areg Gross areg Netarea | Net area
(ha) (%) (ha) (%)
Festuca scabriculmis 24 135.27 45.18% 117.41 47.11%
Nardus stricteand Carex sempervirens A8 28.77 9.61% 26.86| 10.78%
Brachypodium rupestre 25 33.51 11.19% 25.04] 10.05%
Festuca gr. rubra S2 23.57 7.87% 22.29 8.94%
Dactylis glomerata 57 16.54 5.52% 15.74 6.32%
Nardus stricteand Festuca gr. rubra S1 15.71 5.25% 9.7 3.89%
Poa alpina 61 6.78 2.26% 6.65 2.67%
Poa violacea 29 6.73 2.25% 6.45 2.59%
Helianthemum nummularium SA2 6.02 2.01% 5.1 2.05%
Plantago alpina 75 12.66 4.23% 3.9 1.56%
Kobersia myosuroides A6 2.17 0.72% 2.17 0.87%
Subalpine nitrophilous vegetation RA1 2.1 0.70% 1.8 0.72%
Festuca gr. violacea 46 1.52 0.51% 15 0.60%
Festuca gr. quadriflora 21 2.2 0.73% 1.1 0.44%
Calamagrostis villosa 40 2.13 0.71% 1.08 0.43%
Alchemilla pentaphylleand Salix herbacea A9 1.05 0.35% 0.9 0.36%
Salix retusand Salix reticulata 70 1.26 0.42% 0.63 0.25%
Alchemilla gr. alpina 48 1.1 0.37% 0.55 0.22%
Deschampsia caespitosa 53 0.34 0.11% 0.34 0.14%
Total 299.43| 100.00% 249.211 100.00%

Table 114.2Pasture surface divided by pasture type.

Pastures are largely dominated by tiestuca scabriculis type that share about the 47% of the net
grazingareas. THi type is represented by two facies: the first, in the minorilyqut the 7% of net grazing
ared represent the transition to thdBrachypodium rupestreype (facies 24.04 Festuca scabriculsmand
Brachypodium rupestjethe second dominant one, is the typical fadiiesies 24.05 Festuca scabriculm)is
that cover almost all the wide slopes of the grazing aréae. 24.05 facies cover also about 8i&6 of the
gross uigrazeablegrasscoveredareas exploitable by a small flock only.

The second type for surface share is & Nardus stricteand Carex sempervireriat cover a little more
than the 10% of the negrazing area andn particular with the more diffused\8.1 - Nardus stricta,
Trifolium alpinumand Carex sempervirersibtype that is locatedover the upper Grange Civetto and near
Grange della Borra on their northern sidéhe third type for surface share is the type 2Brachypodium
rupestre(10 % of net grazing area) that sultate the Festuca scabriculmigpe in the slopes at a lower
altitude and in more thermic conditions. This type is represented by two fatiegdypical one 25.11 that
characterise all the graable Larix decidudorestsbelow grange Varitliana and Orlet, the other, the
facies 25.16 8rachypodium rupestreCarex sempervirerend Festucagr. oving represent the involution
of the Festucagr. ovinain thermic condition due to an underutilisatiofihis facies is located mainly at the
lower altitude of theCivetto subvalley.The fourth type for surface share is the typ@- Festucagr. rubra
(9% of the net grazing areapainly located in the fertile areas below the lower and upper Grange Civetto
and below Grange Orlettolhis type is represented by two Istypes: S2.2Festucagr. rubra, Agrostis
capillaris Phleum alpinumand Alchemillaxanthochlora(about the &% of the net grazing ardaand S2.1-
Alchemilla xanthochlora, Festuca gr. rularad Agrostis capillarishat cover about the 3% of the net grazing
area Among the other types, only the tyde’ - Dactylis glomeratastill exceed (marginally) th&%of the
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net grazing aredin partialar the facies57.22- Dactylis glomerata, Agrostis tenwasid Festucagr. rubra).
Non negligible is anyway the surfachare of the type9 - Poa violacea61l - Poaalpine, S1- Nardus
stricta and Festucagr. rubraand SA2Helianthemum nummulariupithat range between the 2 and the 4 %
of the net grazing area

1%
1%

3% 1%

6%

49%
10%
W Bare thermophile W Nardus swards
Brachypodium pinnatum swards m Subalpine intermediate
B Productive Nival
m Alpine intermediate W Nitrophilous vegetation
Grassy thermophile Screes

Figure 114.1Pasturenet surface divided by pasture category

Grazing management notes
Four different farmers manage the grazing area. It can be considered as subdivided into two full

management units to which a small part of two other management units, located in the Piamprato Valley
pasture district, are added.

The first management unit in composed by the Alpe Civetto (upper and lower), which farmer manage the
more fertile pastures, located near the barns and on the orographic right side of the Civetto River, by strip
grazing a dairy herd of about 30 milked covisrixed breeds (mainly doubleurpose breeds). Heifers and

dry cows (about 3@5 animals) exploit the pastures farer form the barn and mainly located on the left
orographic side of the Civetto river through extensive rotational grazing management.

The secad management unit is composed by tApe Vandillianand Grange Orlettqlower altitude barn)

and the Grange della Borréupper altitude barn). The fertile pastures in front of the Alpe Vandilliana are
exploited through strip grazing by a dairy herd bbat 50 milked cows of Aosta Red Pied breed. Sdrae

herd is moved to Grange Orletto thereafter and come back to Alpe Vandilliana in the autumn. The less
fertile and farer pasture are exploited by a herd of heifers and dry cows (abe@0 Zmimals) throgh
extensive rotational grazing. The same herd exploit the Grange della Borra upper part of this management
unit, in which there is angarn or farmer house.

A small flock (about 25800 sheep and goats) partially exploit the steeper and less fertile paseiow

Alpe Vandilliana and Orletto and on the left orographic side of della Borra river through guided grazing. The
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flock is protected against wolf predation by the presence of guard dogs and the night camping in electric
fences.

The fertile pastures athe bottom part of the slope of the right side of the della Borra river are exploited
through strip grazing by a dairy herd which belong to a farmer which barn is located at Alpe Prariond, on
the right side of the Piamprato river, at the neighbour betweke presentPasturedistrict and the Valle di
Piamprato one. The herd is mainly composed bfadgtaRed Pied dairy cows.

Finally, a fourth dairy herd expldhe bottom part of the slope of the left side of della Borra river. This herd
moves daily fromhe barn located in Grange Pontet and Cavanessa, both on the right side of the Piamprato
river, at the neighbour between the preseRasturedistrictand the Valle di Piamprato one.

64



Pasture district n. 11588 RSSO

Municipality Valprato Soana (TO)
Surface Total (gress area): 439a
Pasture (net area): 242a
Elevation 1309 m¢ 2801m a.s.l.
Aspect South, soutkeast and soutfwest
Slope Low along the valley floor and moderate along the slopes

Territorial overview
ThePasturedistrict San Besses canposed bythe subvalley of San Besso and the neighband parallel

subvalley of the Fanton river, both nortsouth oriented. The Pasture district bordevath the Campiglia
valley on the western side (Azaria and Grange Arietta), with the Aosta Valtbg oorthern side, with the

Borra and Civetto valleys on the eastern side and with the valleyfloor of the Campiglia valley on the
southern and souttwestern side.The pastures are mainly located on along the Campiglia river, in the
valleyfoor, and on th@rographic left side of the Fanton river and in the upper portion of Fanton and San
Besso sulvalleys and their altitude distribution ranges from 1330 m a.s.l. near the Campiglia Soana urban
settlement up to about 2830 m of Colle della Rosa. The main pastyposurerangesfrom south
southeast to soutksouthwest.

Pasture surfaces
The net grazing arsaf the Pasturedistrict, are given by tare classes,Tiable1151.
Tare clasg%) Gross aredha) Gross ared%) Net area(ha) Net area(%)
0 133.88 30.52% 133.88 55.10%
20 83.71 19.08% 66.96 27.60%
50 77.62 17.47% 38.60 16.00%
80 15.06 3.43% 3.0 1.20%
100 129.9 29.9% 0.00 0.00%
Total 439.66 100.00% 242.44 100.00%

Table 1151. Total and net area in the Pasture district by tare class.

In the examind Pasture district, there are about 242 ha of net grazing area. About the 55% of the net
grazing area is characterized by the absence of diffused tares, whereas about another 28% of the net
grazing area in characterized by the 20% of diffused tares, aasvabout the 16% of the net grazing area
showed the 50% of diffused tares. Concerning thgrameableareas, about 99 ha of gross area (about the
76% of gross wgrazeablesurfaces) are characterized by grass cover zone that are almost inaccessible,
excep for small flocks (10A50 heads) of small ruminants (sheep or goats). As their high slope and
complex morphology do not facilitate the flock management and movements, it would not be possible to
safely exploit such areas by large flock. Furthermore gle@gsas are inaccessible by cattle

Pasture types
The pasture typgidentified on the pasturelistrictare givenin Tablel152 and reported inFigurel15.1
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Pasture type Code Gross area| Gross area| Net area Net area
(ha) (%) (ha) (%)
Festuca scalzulmis 24 142.83 46.18% 115.37 47.59%
Dactylis glomerata 57 28.04 9.07% 25.19 10.39%
Festuca gr. rubra S2 28.12 9.09% 23.13 9.54%
Brachypodium rupestre 25 39.51 12.78% 22.65 9.34%
Helianthemum nummularium SA2 22.87 7.40% 17.64 7.28%
Poa violacea 29 10.91 3.53% 10.49 4.33%
Nardus stricteand Carex sempervireng A8 13.63 4.41% 10.36 4.27%
Poa alpina 61 7.72 2.50% 6.17 2.54%
Poa pratensis 56 4.07 1.32% 2.96 1.22%
Trisetum flavescens 59 2.52 0.81% 2.45 1.01%
Nardus stricteand Festuca gr. rubra S1 1.83 0.59% 1.72 0.71%
Geum montanum 47 1.52 0.49% 1.15 0.47%
Festuca gr. quadriflora 21 3.48 1.13% 1.08 0.45%
Trifolium alpinum A7 0.55 0.18% 0.55 0.23%
Carex fusca ZH2 0.6 0.19% 0.55 0.23%
Carex foetida 79 0.32 0.10% 0.32 0.13%
Subalpine nitrophilous getation RA1 0.29 0.09% 0.29 0.12%
Deschampsia caespitosa 53 0.24 0.08% 0.24 0.10%
Phleum alpinum 60 0.21 0.07% 0.13 0.05%
Total 309.26 100.00% 242.44)  100.00%

Table 115.2Pasture surface divided by pasture type.

Pastures are largely dominated by tiestuca scabriculmitype that share about the 47% of the net
grazingareas. THi type is represented by two facies: the first, in the minostyqut the 2.860f net grazing
ared represent the transition to thdBrachypodium rupestreype (facies 24.04 Festuca scabriculmand
Brachypodium rupestjethe second dominant one, is the typical fadiiesies 24.05 Festuca scabriculm)is
that cover almost all the wide slopes of the grazing aréae. 24.05 facies cover also about 8@% of the
gross ugrazeablegrasscovered areasexploitable by a small flock onlyhe second type for surface share
is the type 57 Dactylis glomeratdhat cover a little more than the 10% of the ngtazing area and that is
located in the fertile and flat zones between tl@ampiglia river and the summer baras the lower
altitude (GrangeCugnona, Ciavanis, Alpe Fantdhis exclusively represented by the typical fad@s22-
Dactylis glomerata, Agrostis tenwasid Festucagr. rubra. The third type for surface sharetise type S2-
Festucagr. rubra (about the 9.860f the net grazing ardand mainly located near the fertile areas near the
upper summer barngAlpe la Balma, Grangi@iavanis, Alpe FantanThis type isrepresented by two
subtypes: type S2.Eestucagr. rubra, Agrostis capillaris, Phleum alpinuamd Alchemilla xanthochlorés
dominant @bout the 7% of the net grazing area), compared to the second-gyie (S2.1 aAlchemilla
xanthochlora Festucagr. rubra and Agrostiscapillarig. The fourth type for surfae share is the type 25
Brachypodium rupestré® % of net grazing area) that substitute thestuca scabriculmigpe in the slopes
at a lower altitude and in more thermic conditions. This type is represented by two féwgeszpical one
25.11 that cheacterise all thegrazeablelLarix decidudorests (and about the % of gross ugyrazeable
grass covered areas, exploitable only by a small flock), the other, the fAcEa- Brachypodium rupestre
and Dactylis glomeratarepresent the involution of théactylis glomeratan thermic condition due to an
underutilisation mainly located near the intermediate areas historically cut or-inaking Thefifth type
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for surface share is the typ@A2Helianthemum nummulariunti7.2% of the net grazing area), partiadly

represented by thesubtype SA2.1 &arex sempervirens, Helianthemum nummularand Plantago alpina
(about the 86 of the net grazing areand mainly located above the Alpe della BalriNan negligible is
anyway the surface share of the typ28 - Poaviolacea 61 - Poa alpinaand A8 - Nardus stricteand Carex
sempervirengthat range between the 2 and the 48bthe net grazing area

9%

11% 55%

W Bare thermophile W Productive

m Nardus swards m Subalpine intermediate
Brachypodium pinnatum swards Nival

m Alpine intermediate Wetlands

m Nitrophilous vegetation

Figure 115.1Pasturenet surface divided by pasture category.

Grazing management notes
Two different farmers managehé grazing area, thus it can be considered as subdivided into two

management units.

The first one iomposed by the valleyfloor of Campiglia valley, by @range Ciavanis ara the Alpe

della Balmawhich farmer manage the more fertile pastures on tlaleyfloor and between the upper barn

Alpe della Balma and the San Besso church by strip grazing through a dairy herd of about 60 milked cows of
Aosta Red Pied breed. Heifers and dry cows (abowtB&nimals) exploit the Grange la Posa and Grangia
Pugnonpastures through extensive rotational grazing management. Both herds come back in the autumn
lower altitude pasture for a second grazing cycle.

The second management unit is composed by the Grangia Pugnon (lower altitude barn) and the Alpe
Fanton (upper gitude barn). All the pastures are exploited by extensive rotational grazing management
through about 5560 cattle herd of Piedmontese breed.
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Pasture districh. 116 Utier

Municipality Cogneg(AO)
Surface Total (gress area): 319a
Pasture (net area):3Bha
Elevation 2224 m¢ 2757ma.s.l.
Aspect No prevailing aspect
Slope Medium, rarely exceeding 40°. The average slope is 19°.

Territorial overview
Located in the homonymous valley accessible by paved road from Lillaz hamlet of Cagcepies lege

areasshowing dittle steepwith anundulating morphology between Torrents Urtier, Péradza and La Nouva
and Broillot which becomes the upper partMiserin as it is named after the lake from which it originates.
There are no clearly prevalent expossr

The slopes are alwaymoderate only in some short stretchdble slope exceeds 40 The average slope is
equal to 19.

Pasture surfaces
The following table shaes the grazing surfaces of the Pasturstiict under review, divided by tare class.

Tare clas (%) Gross area (ha) Gross area (%) Net area (ha) Net area (%)
0 94.06 29.46% 94.06 55.10%
20 133.31 41.7%% 106.65 27.60%
50 70.74 22.1%% 35.49 16.00%
80 7.78 2.4%% 1.55 1.20%
100 13.44 4.21% 0.00 0.00%
Total 319.33 100.00% 237.75 100.00%

Table 15.1. Totaland net area of the Pasture district by tare class.

In the whole distict of Urtier there are about 3 ha excluding the unproductive tare (rocks asutee,
waterways, buildings) an@38 ha excluding thealiffuse tare, i.e. within thegrassedpolygms (rocks and
outcropping scregbushy and / or arboreal areas).

As part of the tares over 62% is made up of rocks and scedmut 13% by trees and shrubs, 5% by-non
grazeablevegetation, slightly less than 1.5% attribdtto other, which is almost always made from bare
soil and an insignificant proportiast 0.04% bybuildings i.e. some ruins in the left bank of Broilldter up

to the homonymousi | £ LIS3IA 2 ¢ @

Pasturetypes
The pasture types identified within the grazingrea are Z. 9 of these are related to those of the

Piedmonese typologyand cover a total of approximately 23 ha equal to about 9% of the net grazing
surface, these are mainly festucefrestuca scabriculmig@nd other limited situations linked to
environmental or management factors.nl Table 106.2the identified pasture types are reported in
descending order for theoveredsurface As it can beobserved thereare 3 types that prevail and that
alone occupy almost 70% of the entire surface.
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Pasture type Tode Gross area| Gross area| Netarea | Netarea
(ha) (%) (ha) (%)

Nardus stricteand Carex sempervirens A8 62.39 19.54% 52.49 22.08%
Carex curvula A5 64.64 20.24% 51.65 21.72%
Trifolium alpinum A7 34.86 10.92% 29.48 12.40%
Festuca violacea A2 26.16 8.19% 21.32 8.97%
Plantago alpinand Festuca ovina Al 17.96 5.62% 15.42 6.49%
Alchemilla pentaphylleand Salix herbaceg A9 13.47 4.22% 10.73 4.51%
Festuca scabriculmis 24 14.08 4.41% 8.24 3.47%
Kobresia myosuroides A6 9.68 3.03% 7.37 3.10%
Alchemilla grvulgaris 64 8.91 2.79% 6.60 2.78%
Festuca rubra S2 6.78 2.12% 5.84 2.46%
Lglgeleurla procumberandor Vaccinium L1 14.71 4.60% 5.80 2 44%
uliginosum

Nardus strictaeand Festuca rubra S1 4.42 1.38% 3.93 1.65%
Rhgdodendron ferrugineuand Vaccinium L3 12.34 3.87% 3.70 1.59%
uliginosum

Ligusticum mutellina 74 4.41 1.38% 3.52 1.48%
Dryas octopetala SA3 3.80 1.19% 2.65 1.12%
Helianthemum nummularium SA2 2.62 0.82% 2.10 0.88%
Festuca halleri Ad 2.58 0.81% 1.85 0.78%
Geum montanum 47 1.51 0.47% 1.48 0.62%
Screes E 4.84 1.52% 0.77 0.32%
Helictotrichon parlatorei A3 0.79 0.25% 0.75 0.32%
Carex foetida 79 0.47 0.15% 0.47 0.20%
Sesleria varia 13 0.78 0.24% 0.39 0.16%
Arctostaphylos uya?lrsu Juniperus nana L2 1.89 0.59% 0.32 0.13%
andVaccinium uliginosum

Onobrychis montana S4 0.64 0.20% 0.32 0.13%
Plantago alpina 75 0.28 0.09% 0.24 0.10%
Deschampsia caespitosa 53 0.46 0.14% 0.10 0.04%
Wetlands ZH 3.82 1.20% 0.08 0.03%
Rumex alpinus 69 0.05 0.02% 0.05 0.02%
Total 319.34 100.00% 237.75| 100.00%

Tablel1162. Pasture surface divided by pasture type.

In the Figure1161. the pasturecategoriesare represented with the reference colors.
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21%

24%
m Alpine intermediate m Nardus swards m Bare thermophile
m Subalpine intermediate Nival m Heaths
Grassy thermophile Screes Wetlands

m Nitrophilous vegetation
Figurel16.1. Net pasturesurface divided into pastureategories.

Grazing mnagemennotes
The district i.e. the wholearea south of thé?éradzaChavanisand Broillot huts, is currentlymostly used

from a herd of lactating bovinegaldostanbreed spotted black brown andred which are regularly milked
to produce Fontina and other cheeses and dairgducts The animalsare collected in the barn at night
and during the middle of the dayrhe remaiimg part Mandazhut is grazed by a herd of brown covs
the production ofmeat, always kepbutdoor.

The head of the valley, roughly upstreahe LodgeSogno dBerdze is not grazed.

Overall the pasture appears correctiynd uniformly used, justocallysome types arestrongly influenced by
managementprocedures such as that #lchemilla gr. vulgarjswhich highlights an erssive fertilization,
located near theBroillali & I f LidSsanzeXla areas intensively used afso the overnight stay of the
animals in the right bank of Peradr&er. The presence of locally abunda@eummontanumcan be
interpreted as an effect partly due to intensive trampling by animals.
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Picture 1162. Alchemilla grvulgaris typeunderthe
Broillot hut
The dbjectives andhe attention elements with respect to the influence of theanagementaspects on the

vegetation of the district are:

- Maintaining of Trifolium alpinum (A7), Nardusstricta, Trifolium alpinum (A8.1) facies through a
management involving balanced refunds and relatively late utilization to promote the
disseminatiorof Trifoliumalpinum

- Uniform utilization of all grazing surfaces in order to oppose the advance of trees and shrubs
species already present in the steepertsmts and far fom the pastureland.

- Caotrol of the locally abundantungrazeablevegetation,such asPulsatillaalping, preventing its
dissemination.

- Improvement of the zones with the presencek#stuca scabriculmilrough early uses made with
regularityand balanced loads.

Picture 1161. Trifolium aIpinuntpe full bloom

71



Pasture district nL17Vallone di Piamprato

Municipality Valprato Soana (TO)

Surface Total (gress area): 450
Pasture (net area): 28%a

Elevation 1598 m¢ 2857m a.s.l.

Aspect South to east

Slope Very variable

Territorial overview

Piamprato Valley has a nordouth course (NNGSE) and borders with the ridges Absta Valley
(Champorcher Valley and Mont Avic Natural Park for a short stretch in the northwest corner) to the north,
with the area of lakes La Reale and Santaneloflh Mont Noir, outside PNGP) to the east, with Valle di
Campiglia to the west and it flows into Val Soana to the south.

Plamprato's pastures cover the head of the valley, on an area approximately shaped like a sector of an
amphitheatre (a quarter of a ale). The main exposures rotate from south to east. Coming from the
bottom of the valley, at an altitude of about 1700 ns.h, the amphitheatre opens like a fan starting from

the basal pastures located near Prariond and Ciavan@ssages (connected by small chairlift system).

From this point the slopes rise steeply up to a large central basin located aroune22000m as.l., from

which orighates the torrent Rio del Becc@ecco Grande and La Reale Granges are locatethisn
interruption of the slog.

Above this flat area, the amphitheatre formed by the slopes continues to rise (with more or less steep
sectors) up to the upper limit of the pastures, located at over 2700gh a

The slopanearthe western border of the area becomes steeper and mangtiouous; from here originates
torrent Rio delle Fotane.In the northeastern corner of the area (beyond Cima del Rospo) the morphology
becomes more complex: a countsloping stretch encloses a narrow valley suspended at about 8500
asl. and opened toeast. This small valley is crossed by torrent Rio della Reale, which, downstream, turns
south and forms the &stern border of the study area

Pasture surfaces

The surface of net pasture covers about928 out of 460 ha of total gross area, correspondibg an
average tare of about 40%

The incidence of tares is slightly lower than in other grazing districts in the area. More than half of the
pasture surface is affectday tares up to a maximum of 20%he largest zones with low tares correspond

to the wide central basin located at an altitude of 262R00 m as.l., where Becco Grande and La Reale
Granges are located. Other areas are found around @ranges on the valley floor (Prariond and
Ciavanessa) or even at higher altitude on not very steep portbgsassland.

The grazing areas with tares higher than 20% are located for a small part in the steep basal belt (shrubby or
even partly wooded slopes), but above all they occupy the highest pastures, close to the rocky ridges,
where the rocky surface ineases and the geing areas are fragmented

The net grazing area of tli&asturedistrict, are given by tare classes,Tiable1171.

Tare clasg%) Gross aredha) Gross ared%) Net area(ha) Net area(%)
0 21.82 4.85% 21.82 7.55%
20 206.30 45.88% 16500 57.07%
50 194.93 43.35% 97.94 33.88%
80 21.77 4.84% 4.36 1.51%
100 4.87 1.08% 0.00 0.00%
Totale 449.69 100.00% 289.12 100.00%

Table117.1. Total and netrea in the Pasture district divided by tare class.

72




Pasture types
The @sture type identified on th@asturedistrictare givenn Tablel17.2 and reported inFigurel17.1.

Pasture type Code Gross area| Gross area| Netarea | Netarea
(ha) (%) (ha) (%)

Helianthemum nummularium SA2 67.04 1491% 42.17 14.59%
Trifolium alpinum A7 4794 10.66% 35.15 12.16%
Plantago alpina and Festuca ovina Al 47.89 10.65% 28.70 9.92%
Festuca rubra S2 3250 7.23% 2543 8.80%
Nardus stricta and Carex sempervirens A8 31.02 6.90% 20.01 6.92%
Festuca scabriculmis 24 26.15 5.82% 15.64 541%
Alchemila pentaphyllea and Salix herbac{ A9 32.67 7.26% 15.61 5.40%
Sesleria albicans SAl 1844 4.10% 14.60 5.05%
Nardus stricta and Festuca rubra S1 18.31 4.07% 1291 4.47%
Helictotrichon parlatorei A3 19.64 4.37% 10.88 3.76%
Kobresia myosuroides A6 20.46 4.55% 10.73 3.71%
Carex curvula A5 16.01 3.56% 10.09 3.49%
Poa violacea 29 11.09 247% 9.32 3.22%
Dactylis glomerata S3 1161 2.58% 9.08 3.14%
Dactylis glomerata 57 9.47 2.11% 7.67 2.65%
Festuca violacea A2 1118 2.49% 7.42 2.57%
Brachypodium pinnatm 25 8.28 1.84% 4.67 1.62%
Lglgeleurla procumbens and/or Vacciniurn L1 850 1.89% 422 1.46%
uliginosum
Wetlands ZH 5.01 1.11% 3.29 1.14%
Subalpine nitrophilous vegetation RA 2.78 0.62% 144 0.50%
Arctostaplhylos uvarsi, Juniperus nana L2 371 0.83% 011 0.04%
and Vaccinium idinosum
Total 449.70 100.00% 28912 | 100.00%

Table 117.2Pasture surface divided by pasture type

The table show a complex and articulated vegetational context, which indicates a high level of biodiversity
This high level dbiodiversity is duego the difference in soil conditionsvhich arecreated by the specific
geological substratum (calcescistyone of the pastures types clearly prevails, but in relative terms the
grasslands witiNardus strictaand Carex sempervirer(sype A8) represent the most important gnounot

only for their extensiorbut also for their good fertility These grasslands are located in not very sloping
stations of the alpine altitudinal belt, above the Granges andritie pasture areas surroundingeém. The

upper part of the A8 grasslands borders with many other different types of alpine grassland and includes a
wide area of peat bog wit€arex fuscéZH).The main part of the peat bog, covering about two hectares, is
located in the middle of the ptaau just above Becco Gran@range at an altitude of 2200 m.sl. On the

wavy ground surrounding this plateau, the grassland is enriched in several poifitsfdiium alpinum

which in some places becomes the main species (A7). On the edge of theeghsthe are some invasions

of Rhododendrum ferrugineui.3)

The steep slopes above the plateau are covered by poor alpine calcareous grasslantgliatitthemum
nummulariumand Seslerigtype SA2): there are some transitions (perhaps where there isra @cid soil)
towards the meadow oFestuca scabriculm{type 24).The alpine calcareous grasslands occupy about 20%
of the grazeablearea. At a higher altitude, the steep slopes are occupied by a low and discontinuous
herbaceous vegetation, composed Bynall species, such asgrostis rupestris, Deschampsia flexuosa,
Festuca ovina, F. violacea, F. halleri, Plantago alpina, Semperspupetc. (type Al, also in transition to
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type A2). In less steep areas, tBarex curvuléype (A5) is prevalent, andig often mixed with snovibeds
vegetation (A9) in the hollow and with swardskabresiaype (A6) on the bumpsSome areas with a wavy
topography are very characteristic; in these areas the vegetation of types A6 and A9 composes a tangled
mosaic, made evemore complex by the presence of heathslafiseleurialL1) on the most prominent
bumps.

2% 1% 1%
3% 2%

9%

12%

26%
m Bare thermophile m Nardus swards
mAlpine intermediate m Subalpine intermediate
m Productive Nival
Screes Brachypodium pinnatum swards
m Heaths Wetlands
Grassy thermophile m Nitrophilous vegetation

Figure 1171. Pasturenet surface divided by pastureategory.

The subalpine environment starts from the area of Becco Grande and La@Raadges down. Some small
areas with nitrophilous species (RA) are located neafamges and areurroundedby widerich pastures

of Festuca rubrdype (S2). The more peripheric and rather steep portions are occupiédhlyus stricta
type (S1). Below the main pastures of lBeanges, the presence of a rather steep but not so poor pasture
belt is interesting, in which the S1 and S2 species are associated with a good amBuoatwablacedtype

29).

Further down the slope becomes very steep and sunny; here rocky surfaces, pafothwarf juniper (L2)
and meadows are scattered. The meadowsFektuca scabriculmiand, in some placed;lelictotrichon
parlatorei(A3) are mixed.

Richpastures are widespread at the bottom of the valley, at the edges of which there are some areas with
Brachypodium rupestriype (25), near the wooded zones or in the erosion of the torrent. Around Prariond
and Ciavanesdaranges (at low altitude) the pastures belongRactylis glomeratadype (S3).

Grazing management notes

The two lower pasture units (Rriond and Ciavanessaanges) have a strong productive vocation, and are
regularly grazed by cattle. The road makes it easy to manage, with the possibility of milk production. A solid
bridge (across Rio della Reale) connects the Ciavanessa pasturesrichtmeadows at the base of the
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slope next to PontetGrange. Furthermore, for this area there are no technical restrictions for the
production.

Higher up,in the middle of the survey area, also Becco Grande and La Realges are regularly loaded.
Thepastures of these twd&ranges, although contiguous, are divided by the deep engraving of torrent Rio
del Becco. Even the high pastures, far over the central plain, show frequent signs of use, although in a more
extensive way.

The grazing animals avery numerous and they spreadn all the pasturedistrict, divided into at least 3 or

4 large groups of several dozen (up to a hundred) heads each. The most intensively grazedeatieas
surroundings of.a Real&rangeand the plain surrounding the peat bolg these areas with more intensive
grazing, some lines of electrified wire are in use.

In the area at the north of the Grang®en the banks of Rio della Reale, a small flock of sheep has also been

observed (about one hundred animals). The pasture indigBict also extends beyond the borders of the
Park(outside the investigated area) for a frimgurface of about ten hectares
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Pasture district nL18 Vallongdamoseretto

Municipality Noasca (TO)

Surface Total (gress area): 25ha
Pasture (net area)l07ha

Elevation 1116 m¢ 2537m a.s.l.

Aspect South to west

Slope Generally lowmedium

Territorial overview
The Rsturedistrict of Ciamoserettds characterised bthe valley of the homonymousver oriented from

south-east to north-west, borderingto the east with thePasture district of Noaschetta, to the west with
Pasturedistrict of Vallone del Roc, to the south with the road leading to Colle del Niaoléfinishingin

the north part at an altitude of about 2850 ma.s.|. The pasturesurfacesare distributed along the whole
valley,but concentrated mainly in the middle part and extend from Balmarossa to an altitude of 1190 m
a.s.l.up to 2500 ma.s.l.of the Laghetti passing through treps of Ramajotsran Praandthe Alpe Gran
Piano. Thenainexposure of pastures varies betwessuth-southeast andsouth-southwest.

Pasture surfaces
The net grazing arasaf the Pasturedistrict, are given by tare classes,Tiable118.1.

Tare clasg%) Gross aredha) Gross ared%) Net area(ha) Net area(%)
0 56.45 22.14% 56.45 52.71%
20 29.25 11.47% 23.40 21.85%
50 49.68 19.49% 24.84 23.19%
80 12.06 4.73% 241 2.25%
100 107.50 42.17% 0.00 0.00%
Total 254.94 100.00% 107.10 100.00%

Table 1B.1. Total and net area in the Pasture district by tare class.

In the examinedPasture district there are about 107 ha of net grazing area. About the 53% of the net
grazing area is characterized by the absence of diffused tares. About the 22% of the net grazing area is
characterized by the 20% of diffused tares, wheralasut the 23% of the net grazing area showed the 50%

of diffused tares. Concerning the grazeableareas, about 34 ha of gross area (about the 31% of gross
ungrazeablesurfaces) are characterized by grass cover zone that are almost inaccessible, exsemilifo

flocks (108150 heads) of small ruminants (sheep or goats). As their high slope and complex morphology do
not facilitate the flock management and movements, it would not be possible to safely exploit such areas
by large flock. Furthermore, theseeas are inaccessible by cattle.

Pasture types
The pasture typgidentified on the pasturelistrictare given infable118.2and reported inFigure 118L.

Pasture type Code Gross areg Gross areal Netarea | Net area
(ha) (%) (ha) (%)
Festuca scabriculmis 24 54.76 37.14% 30.66 28.63%
Brachypodium rupestre 25 34.30 23.26% 27.40 25.58%
Nardus stricta and Carex sempervirens A8 23.43 15.89% 16.27 15.19%
Dactylis glomerata S3 12.66 8.59% 12.22 11.41%
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Festuca gr. ovina 19 7.23 4.90% 7.16 6.68%
Nardus stricta 30 5.20 3.53% 4.29 4.00%
Festuca gr. rubra S2 2.19 1.49% 1.98 1.85%
Dactylis glomerata 57 1.97 1.34% 1.88 1.76%
Nardus stricteand Festuca gr. rubra S1 2.10 1.42% 1.68 1.57%
Festuca gr. rubrand Agrostis tenuis 52 1.66 1.13% 1.66 1.55%
Carex sempengns 32 1.10 0.75% 1.10 1.03%
Subalpine nitrophilous vegetation RA1 0.51 0.35% 0.51 0.48%
Carex fusca ZH2 0.24 0.16% 0.24 0.22%
Brachypodium rupestre S5 0.09 0.06% 0.07 0.07%
Total 147.44)  100.00% 107.10| 100.00%

Table 118.2Pasture surface divided Ipasture type

Pastures are largely dominated by tlsestuca scabriculmigype that share about the29% of the net
grazingareas.This type is represented by two facies: thestiiles extended (about the% of net grazing
area) represensthe transitionto the Brachypodium rupestrgype (facies 24.04 Festuca scabriculmand
Brachypodium rupestjethe second dominant on@bout the 2246 of net grazing aréais the typical facies
(facies 24.05 Festuca scabriculmjisthat cover almost all the wide fles of the grazing areas. The 24.05
facies cover alsthe ungrazeablegrasscovered areas, exploitable by a small flock only.

The second type for surface shastightly less than the previous onis the Brachypodium rupestréype
25, about the 266 of ne grazing areajhat substitute theFestuca scabriculmigpe in the slopes at a lower
altitude and in more thermic conditions. This type is represented by three facies: the typical one 25.11 that
characteriseareas near the forestghe second (25.16) witthe presence oFestucagr. ovina and finally
the third facies 25.32 witBrachypodium rupestrand Dactylis glomeratavhich represent the involution of
the Dactylis glomeratan thermic condition due to an underutilisation.

The third typefor surfaceshareis the type A8 Nardus strictaand Carex sempervirend 9% of the net
grazing arepmainly represented (about% of the net grazing argaby the subtype A8.1- Nardus stricta,
Trifolium alpinumand Carex sempervirerend secondly §% of the net graing ared by the subtype A8.2
Nardus stricta Carex sempervirerend Festucagr. rubra. The Nardustype characterize the upper part of
the valley, starting from the Gran Piano to the Laghetti.

TheDactylis glomeratdype -57- follows by extensioand shae about the 1% of the net grazing aread
the Pasture district and islocated in the richand flat zones near Gran Pra, alk& Pianchetti and
BalmarossaThefifth type for surface share (a little less thafiof the net grazing areas) is thestucagr.
ovinatype (cod. 19 locatedin the lower slope, in the transition area from fertile type aBchchypodium
rupestretype. Non negligible is the surface share of the ty[8% Festucagr. rubra, that range between
the 2 and the 4% of the net grazingear
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Figure 1181. Pasturenet surface divided by pasturategory.

Grazing management notes
Based on the available informatiotwo different farmsmanagethe grazing area

The firstfarm usesthe grazing areaat a lower altitudenear Balmarossa, Ramoéjat an intermediate
elevation and the Ape GranPraand the portions at even higher altitudes near the Gran Piano and the
Laghetti. Thesgastures are usedthrough extensive rotational grazingith mediumlarge sizeplots by a

herd of about 5660 headsof Aosta Red Pietireed mainly. A second herd composed by heifers and dry
cows exploit thepasturesoverthe Gran Piandy free ranging

The second farm manage the steeper and farer areas, not accessible by cattle, with a large free ranging
sheep flock
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Pasture district n119Vallone di Forzo

Municipality Ronco Canavese (TO)
Surface Total (gress area)510ha
Pasture (net area): 204a
Elevation 1069 m¢ 2626m a.s.l.
Aspect South, soutkeast
Slope Low along the valley floor with steep slopes

Territorial overview

Forzo valley has a norlvest / southeast trend and it borders with the ridges of Aosta Valley (Bardoney
Valley) to the northwest, with Campiglia Valley to the northeast, with the area of Valsoera Lakes to the
southwest and it flows intodna Valley to the southeast.

The pastures of Forzo cover a series ofg§haped small valleys, whose main directions are materialized by
two watercourses: the torrent Forzo (which runs through the Lavina Valley at the head of the main valley)
and the torent Pisone which flows into the orographic right (near Boschietto) going down from west to
east through Pian della Valletta, Pian delle Mule and Pian Geri.

Themeadowsoccupy three separate areas: the first includes the head of the valley and the lefaptog

slope of the Vallone di Lavina, with altitudes between 1700 and 250Gs.m asteep slopes and prevailing
exposure to the south; the second is located around the Pian delle Mule with similar altitudes, but less
steep and vith a prevailing exposurt east; the third is located at the bottom of the vallefose tothe
villages Boschettiera, Boschietto, Forzo, Molino and Marmote, at altitudes between 1000 and 150 m a
and havery low slopes.

Pasture surfaces

The examinedPasturedistrict coversabout 204 ha net ofrazeableneadows out of a total 10 ha.

The strong diffusion of tares (especially shrubs in the lower part and rocks in the upper part) corresponds to
a rather poor grassland, as well as fragmented and marginal. About 55% ofstetgide areas refers to
areas with tare between 20 and 50%; anothe¥®results from areas with even higher tares (around 80%);
only about a third of the grazing area insists on areas with scarce or limited tares (20% or less).

The best pasture areas faattle cover about 150 hectares of gross area; they are located in relatively
shallow zones at the head of the Lavina Valley (and in a smaller area near @aaivgeon the left
orographic slope), in the area of Pian dei Muli (and various other smatisuling plains) and in the valley
bottom near the numerous villages.

A larger area, about 250 ha gross, is occupied by pastures of very low quality, cuatffhbéndoned

and potentiallygrazeableonly with small flocks of sheep and goats. These pastures are located in the

high and steep parts, above the timberline, on the orographic left of Lavina Valley, but also cover many
steep portions of pasture on the edgé Pian dei Muli

The net grazing area of th@8turedistrict, are given by tare abses, imable1191.

Tare clas$%) Gross aredha) Gross ared%) Net area(ha) Net area(%)
0 11.18 2.19% 11.18 5.49%
20 79.17 15.53% 63.36 31.11%
50 221.06 43.35% 110.95 54.47%
80 91.01 17.85% 18.20 8.94%
100 107.50 21.08% 0.00 0.00%
Total 509.@ 100.00% 203.69 100.00%

Table 1B.1. Total and net area in the Pasture district by tare class.
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Pasture types

The pasture typeidentified on thePasturedistrictare givenn Table119.2 and reported inFigure119.1.

Pasture type Code Gross areg Gross area| Netarea | Net area
(ha) (%) (ha) (%)
Festuca scabriculmis 24 28964 71.86% 14561 71.48%
Nardus stricta and Carex sempervirens A8 39.28 9.75% 14.85 7.29%
Dactylis glomerata S3 16.59 4.12% 1314 6.45%
Nardus stricta and Festuca rubra S1 1175 2.92% 6.76 3.32%
Festuca rubra S2 8.96 2.22% 4.70 2.31%
Deschampsia caespitosa 53 522 1.30% 4.44 2.18%
Carex curvula A5 7.99 1.98% 4.00 1.96%
Alchemilla pentaphyllea and Salix herba A9 7.22 1.79% 3.59 1.76%
Kobresia myosuroides A6 3.64 0.90% 184 0.90%
Wetlands ZH 4.58 1.14% 1.70 0.83%
Trifolium alpinum A7 3.18 0.79% 159 0.78%
Subalpine nitrophilous vegetation RA 2.56 0.64% 0.61 0.30%
Brachypodium pinnatum 25 0.74 0.18% 0.54 0.26%
Calamagrostis villosa 40 1.67 0.42% 0.35 0.17%
Scirpus sylvaticus 81 0.04 0.01% 0.01 0.00%
Total 40307 100.00% 20369 100.00%

Table 1B.2. Pasture surface divided by pasture type.

The meadows ofFestuca scabriculmiéype 24) cover all the steep slopes and are by far the most
widespread, occupying abt 71% of the ptentially grazeablenet area.These meadows are located in
steep and exposed places, such as the wide slope on the left orographic side of the entire Lavina Valley or
even large areas around the conchussinetto and Gran FunarangesThese are poor gsslands, which

can only be used for sheep and goat grazing (or for wild animal grazing), except for a few small areas on the
edge towards less steep pastures, where the meadowEestuca scabriculmisome into contact (and
originate mosaics) witiNardusstricta and Carex sempervirergrasslandsin these relatively more fertile
conditions, in addition to the frequent invasion Rhododendron ferrugineueconsidered as shrubby tare),
patches ofCalamagrostis villosétype 40- showing dynamic towards treer shrub formations)an be

often foundin the meadow ofestuca scabriculmis

In the alpine altitudinal belt type A8Nardusand Carex sempervireris the most important pasture for

cattle (in terms of fertility and extesion, even if it occupies only4aof the total pasture areajThispasture

type is usually located in not very steep stations @rid often connected withsmall wetlands (ZH) or with

areas of snow accumulation characterized by the presen@abx herbaceggnowbeds- type A9).In the

area near Muandarangethe grasslandA8)is particularly rich inTrifolium alpinum(transition to A7).

Above this area, going up to Lago delle Mule, the turf fragments into a complex mosaic between the types
A5- Carex curvulaA6- Kobresia myosuroiudand A9- Alchemilla pentaphylleand Salix herbacea

At lower altitudes, around the timberline, or in clearings of subalpine larch forests, there is a series of
grasslands witiNardus stricta(type S1) and / oFestuca rubrdtype S2)This situation idgypical of many

small areas surrounding the main Granges: Lavina, Brenvei, Gran Fuma, Vallerei, Vassinetto and Bettassa
(which together represent arouh11% of the total pasturelistrict). At an even lower altitude, in the valley

floor zones, therich meacdws have a similar spreadnd theyare characterized by the abundance of
Dactylis glomeratdtype S3). All the meadows of the group "S" have many contacts with the meadows of
Festuca scabriculmisr with pre-nemoral situations of abandonment (type 2Brachypodium rupestre or

with relatively wet meadows witlbaschampsia caespitosia the fresh and fertile areas of the valley floor,
Daschampsia caespitodzecomes the dominant species, invading entire plots of land (type 53). In the

80



valley bottom theres also a large area with invasion of nitrophilous species (RA) near Boschietto, as well as
a state of semabandonment in the meadows along the path that descends towards Forzo (even with the
presence of wetlands witBcirpus sylvaticugype 81).

1%

1%
4% 1%

12%

71%

W Bare thermophile © Nardus swards
B Productive m Alpine intermediate
B Subalpine intermediate Wetlands
Nival W Nitrophilous vegetation

Figure 119.1. Pasturenet surface divided by pasturategory.

Grazing management notes

The best pastures are those belonging to Gran Fuma and Mu@radeges, still regularly grazesy cattle.

The pastures of Vallerei are located just below Gran Fuma anéxqleited by the same animals, but
incompletely and for limited periods. Their use is so limited that there is the risk of invasion by trees and
shrubs.The same risk exists for Pian&snge, on the edge of the study area

On the parallel ridge (furthesouth) a discontinuous series of pastures descends from Vassinetto Grange
towards Bettassa and Gran Ruina. Also these areas are only partially used and show general signs of
abandonment. The presence of a small group of horses has been observed here.

Eventhe series of smalGranges along the path that climbs north of Boschietto (Sengia, Biestan and
Giavino) is now used in a partial and sporadic way.

At the head of the valley, only Lavina Gro§¥ange is regularly loaded with cattle, while Lavinella and
BrenveiGranges seem to be used only occasionally.

The valley floor pastures are regularly loaded and a group of cattle is located near Boschietto. In this case
the pasture is guided by some lines of electrified wire. In the lower areas before Forzo thesituations

of (half) abandonment, while in the area next to the carriage road the management of various plots seems
to be combined, with lawn and pasture.
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Pasture district nL.20Vallone di Piantonetto

Municipality Locana (TO)

Surface Total (gress aea): 384ha
Pasture (net arealt60ha

Elevation 1198 m¢ 2813m a.s.l.

Aspect East

Slope Mediumto high

Territorial overview
Piantonetto valley has a norouth course and it borders with the ridges Absta Valleyto the north

(Valnontey and Valke valleys)with Val Noaschetta to the west, with the areatbé Valsoera Lakes to the

east and it leads to Val Locana to the south.

Piantonetto pasturesangefrom the head of the valley, beyond the artificial ladeTeleccio, to the steep
mountain slope abovehe lakeshore on right hydrographic sidd.heswards reach an altitude of 2800 m
above sea level in the innermost part of the valleyére a wide, not very steepasinextends immediately
upstream of the lakg culminating at about 2500 msd. along the steep western ridge, on the orographic
right. In the lower part the pasture goes down to about 1900 msil.anear the lake, but downstream of the

dam (and of the very steep part of the valley immediately below) it goes down more, occupying a narrow
and fat strip of valley floor at about 1200 msd. The prevailing exposures vary from south (for the head
and the catral axis of the valley) teast, for the slope on the right bank.

Pasture surfaces
The examinedPasturedistrict covers about 160 ha of ngirazingarea, out of a total of over 38da, which

corresponds to an average tare of around 60%.

The strong diffusion of the tares (in particular shrubs in the lower part and rocks in the upper part)
corresponds to the presae of poor and marginal graselds In particular, about 70% of the net pasture
areas areburdenedwith tares between 20 and 50%; another 10% corresponds to even higher tares (up to
100%), while only a fifth of the pasturerface has a tare lower than 20%he best areas that can be
grazed by cattle cover just ovebQ hectares; they are found in the valley bottom (and in the naviistern

area ofthe lake) and are relatively flat. A larger area, about 210 gross hectares, is occupied by very low
guality pasturescurrentlyabandoned and potentiallgrazeableonly with small flocks of sheep and goats;
they are located in a discontinuous belt that crosses all the highest and steepest rocky slopes.

The net grazing aresaf the Pasturedistrict, are given by tare classes,Tiable1201.

Tare clas$%) Gross aredha) Gross ared%) Net area(ha) Net area(%)
0 4.37 1.14% 4.37 2.72%
20 34.34 8.95% 27.46 17.12%
50 222.78 58.04% 111.77 69.68%
80 83.97 21.88% 16.80 10.47%
100 38.37 10.00% 0.00 0.00%
Total 383.83 100.00% 160.40 100.00%

Table 20.1. Total and net area ithe Pasture district by tare class.

Pasture types

The pasture type identified on the pastudéstrictare givenin Table120.2 and reported inFigure120.1.
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Pasture type Code Gross area| Gross areg Net area| Net area
(ha) (%) (ha) (%)

Festuca scabriculis 24 24045 62.64% 10614 66.17%
Nardus stricta and Carex sempervirens A8 4112 10.71% 1948 12.14%
Festuca rubra S2 20.28 5.28% 10.50 6.55%
Nardus stricta and Festuca rubra S1 16.61 4.33% 9.17 5.72%
Dactylis glomerata S3 8.28 2.16% 6.05 3.77%
Kobrega myosuroides A6 7.21 1.88% 3.61 2.25%
Wetlands ZH 5.75 1.50% 2.36 1.47%
Veratrum album 54 194 0.51% 1.38 0.86%
Carex curvula A5 2.71 0.70% 1.36 0.85%
Subalpine nitrophilous vegetation RA 1.26 0.33% 0.25 0.16%
Alchemilla pentaphyllea and Salix hecba A9 0.22 0.06% 0.11 0.07%
thdodendron ferrugineum and Vacciniun L3 38.00 9.90% 0.00 0.00%
uliginosum
Total 38383| 10000%| 16040| 100.00%

Table 120.2Pasture surface divided by pasture type

3%

1%

2%

W Bare thermophile

M Subalpine intermediate

m Alpine intermediate

W Nitrophilous vegetation

M Productive

Wetlands

W Heaths

Figurel20.1. Pasturenet surface divided by pastureategory.

m Nardus swards

Themeadowsof Festuca scabriculmigype 24) occupy the steepest slopekese pasturesan be grazed
only by small groups of sheep and goats) and are bytHarmost widespread, on over 66 of the

potentially grazeablenet surface. This typefograssland becomes more and more widespread as we
proceed towards souththe slope on the southerside of the lake does not host sites suitable for cattle,
but only a series of steep and poor pastures for sheep and goats, heavily invaded by shrubs

(rhododendrons) and alternated with large rocky areas or accumulatiobsgdifiocks.
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Even at high altitud&estuca scabriculmis common almost everywhere; only in the small valley that leads
to Colle di Noaschetta there are significant surfaces (ali@utectares) of other types of alpingwards, in
particular mosaics betweelobresia myosuroids type (A6) andCarex curvuland/or Salix herbaga types

(A5 and A9).

In the lower part of the slopes, in some areas at the edges towards more fertile pastures stineegavith
Festuca scabriculmme into contactgnd create mosaigswith the Nardusand Festuca rubraneadows

The pasture type composed ofNardus stricta and Carex sempervirenfA8) is thesecond in order of
extension (12 of the net area refers to)itand is located in the large basin north of the lake and on a
median belt with lower slope across the west sifibese pastures are among the best ones in the area and
they are still regularly grazed.

Secondangrasslandsvith Nardus stricta(S1) or mordertile meadowswith Festuca rubrand/or Dactylis
glomerata (types S2 and S3) are limited to the valley flooto small and almost flat parts of the slape
Altogether they occupy P& of the surface: among these the type wkestuca rubrgS2) is the mst
widespread in the areas located both upsam and downstream of the lak&he ype S3 is limited to lower
pastures. The contacts between thaseh pastures and the resting areas of livestock (RH) or even with wet
areas (ZH) are common and "physiolotjicA very large wet area (about 5 hectares) is located in the
middle of the basin upstream of the lake.

Grazing management notes

The best pastures anecated around Alpe Muanda; they are still regularly grazgdcattle. From Piano

delle Muande the gramg cattle also move to the areas of Alpe Glafort and beyond to Alpe Mandonera
(ruins).Alpe Fumietto is also grazéxy cattle. In these areas there ammeadowsinvaded byRhododendron

heaths (mapped as L3), which can still be restonets good grazing at@s, on the edge of opegrasslands

Further south, heaths (although extended over vast areas in contact withntbadows of Festuca
scabriculmigare not considered potential grazing areas.

In fact, themeadowsof Festuca scabriculmitiemselves cannot bgrazed except by wild animals,or
potentially, by sheep and goats. The Alpi of Drosa and Fuma are abandoned or almost. Their pastures, with
the exception of a very limited area near the buildings, are extremely poor and fragmented.
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Pasture district .21 Vallone Roc

Municipality Noasca (TO)

Surface Total (gress area): 549a
Pasture (net area): 243a

Elevation 1319 m¢ 2700m a.s.l.

Aspect South

Slope Lowalong the valley floor and at higher altituded@re there are severe
plateaus;mediumhigh m the slopes

Territorial overview

The Vallone del Rdeasturedistrict is located irthe valley thatgoes up to the Alpe Breullefrom Borgata
Pianchetti; the valley is oriented frosouth-east to north-west. ThePasture district borders to eastwith
CamoserettoPasturedistrict, definedby Ciamoserettanountainand by the ridge thatjoes dowrtowards
Borgata Maison. Theastures are distributed along the whole valley, mainly concentrated its left
orographicside they cover from 1350 ra.s.l.up to 2700 ma.s.l The prevailing exposure of the pastures
varies betweersouth-southeast,south and uth-southwest.

Pasture surfaces
The net grazing area of ti@asturedistrict, are given by tare classes,Tiable 121.1

Tare clasg%) Gross aredha) Grossarea (%) Net area(ha) Net area(%)
0 52.24 9.51% 52.24 21.50%
20 123.15 22.42% 98.52 40.55%
50 176.16 32.07% 88.08 36.25%
80 20.6 3.75% 4,12 1.70%
100 177.1 32.24% 0.00 0.00%
Total 549.25 100.00% 242.96 100.00%

Table 21.1. Total and net area in #hPasture district by tare class.

In the examinedPasture district there are about 23 ha of net grazing area. About th% of the net

grazing area is characterized by the absence of diffused tares. About 41% of the net grazing area in
characterized byhe 20% of diffused tares, whereas about the 36% of the net grazing area showed the 50%
of diffused tares. The areas that cannot be grazed correspond to about 177 ha of gross area (about the 32%
of grosssurfacé.
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Pasture types

The pasture typeidentified on the Rasturedistrictare given infablel21.2and reported inFigure 1211.

Pasture type Code Gross area| Gross area| Net area Net area
(ha) (%) (ha) (%)
Festucascabriculmis 24 208.55 56.04% 134.16 55.22%
Nardus stricteand Carex semperviren A8 89.90 24.16% 58.00 23.87%
Festucagr. rubra S2 33.10 8.89% 22.30 9.18%
Dactylis glomerata S3 15.20 4.08% 10.00 4.12%
Brachypodiumupestre 25 11.40 3.06% 8.10 3.33%
Phleum alpinum 60 5.00 1.34% 3.50 1.44%
Nardus stricteand Festucagr. rubra S1 2.80 0.7%% 2.70 1.11%
Festucdlavescens 41 3.90 1.05% 1.90 0.78%
Carex fusca ZH2 1.60 0.43% 1.60 0.66%
Subalpine nitrophilous vegetation RAL 0.70 0.19% 0.70 0.29%
Total 372.15 100.00% 242.96 100.00%

Table 121.2Pasture surface divided by pasture type.

Pastures are largely dominated by theestuca scabriculmigype that share about theés5% of the net
grazingareas. Thi type is represented hiye typical facie4.05a Festuca scabriculmithat cover almost

all the wide slopes of the grazing areas

The seond type for surface sharie thetype A8 Nardus strictaand Carex semperviren24% of the net
grazing arepmainly represented (about 28of the net grazing areay the subtype A8.1- Nardus stricta,
Trifolium alpinumand Carex sempervirerad secordly (45%of the net grazing argdy the subtype A8.2
Nardus strictaCarex sempervirerend Festucagr. rubra. The Nardustype characterigs the upper part of
the right orographic side of thealleyand the part neaAlpedi Fogesand Alpe di Breuil
The third type for surface share is the ty2- Festucagr. Rubra(9.2% of net grazing area) which is located

in the richand flat zones neahe buildings(Mola, Cappelle, Vecchio, Roc, Alpe Pianes, La Truna, Loserai di
Sotto) This type is representedybtwo facies: the fgt, dominant (about the @& of net grazing area)
representby the subtype S2.2 aFestucagr. rubra, Agrostis capillaris, Phleum alpinuamd Alchemilla
xanthochlora the secondless extendedne is the subtype S2.1 aAlchemilla xanthdaora, Festucagr.

rubraand Agrostiscapillaris

Non negligible is the surface sharetgpe S3- Dactylis glomerataand type25 - Brachypodiunrupestre
that range between the andthe 5% of the net grazing area.
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Figure 1211. Pasturenet surface diided by pastureategory.

Grazing management notes

Three farms exploit th@asturedistrict.

The first farm exploits the pasture in the valldgor near Mola, Cappelle, Potes, and timermediate

altitude pastures near Alpe Roc, Piarmesl Fogesy a hed of about 60 cows ofosta Red Piedreed and

some goats by free ranging. The farmer stays in Borgata Cappelle

The second farm exploits the pasture near C. Bianca, Pian del Brengi, Pra del Cres, Ciaplus, Loserai di Sopre
and di Sotto, with a cattle heraf about 2030 heads ofPiedmonese breed and some equids by free
ranging.

The third farm manage the steeper and farer areas, not accessible by cattle, with a large free ranging sheep
flock.
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Pasture district 22 \audala

Municipality RrémesNotre-Dame(AO)
Surface Total (gress area): 110a
Pasture (net area): Sia
Elevation 2263 m¢ 2782ma.s.l.
Aspect No prevailing aspect
Slope Mostly moderate orslopes alternating with flatlands

Territorial aspects

The Pasture district of Vaudala is in a haimg valley, on the hydrographic rightde of Rhémes Valley,
between 2300 m a.s.l. and20 m a.s.l., in the alpine altitudiniaivel.
The morphology isharacterized by slopes from 10° to 30°, small flat areas, and steep slope®f0°
The main exposeris from west to north, with some small sectors south and east.

The substrate is changeable: calcescists, limestones, metabasalts, glacial moraine deposits.

ThePasturedistrictcan be reached by footpath from Thumel.

Pasturesurfaces
The net grazing arsadivided bytare classesare represented imable122.1.
Tare clasg%) Gross aredha) Gross ared%) Net area(ha) Net area(%)
0 5.48 4.98% 5.48 9.67%
20 44.99 40.92% 35.97 63.45%
50 30.47 27.72% 15.24 26.88%
100 29.00 26.38% 0.00 0.00%
Total 109.94 100.00% 56.69 100.00%

Table 22.1. Total and net area in the Pasture district by tare class.

In the examined pasture area there are about 81 ha of grassland and&@hkeagrazing area

As the figure shows about the 10% of the net grazing arehagacterized by the absence of diffused tares,
whereas about 63% of the net grazing area is characterized by the 20% of diffused tares and about the 27%

of the net grazing by the 50% of diffused tares.
The main tarare rocks and screeshat also includ the uncovered ground.

Pasture types

The pasture typgidentified on the Rsturedistrict are represented inTable 21.2and reported inFigure

121.1.
Gross areg Gross areg Netarea | Net area
Pasture type Code (ha) (%) (ha) (%)

Kobresia myosuroides A6 21.36 26.39% 14.43 25.46%
Nardus stricteand Carex sempervirens A8 16.33 20.17% 13.75 24.26%
Carex curvula A5 16.42 20.28% 8.21 14.49%
Carex curvula 37 7.81 9.65% 6.24 11.01%
Geum montanum 47 4.95 6.12% 4.17 7.36%
Festuca rubra S2 3.56 4.40% 2.84 5.01%
Carex sempervirens 32 3.08 3.81% 2.46 4.34%
Festuca violacea A2 3.59 4.44% 1.88 3.32%
thdodendron ferrugineuand Vaccinium L3 118 1.46% 0.94 1.66%
uliginosum
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Nardus stricta and Festuca rubra S1 1.14 1.41% 0.91 1.61%
Festuca gr. violacea 46 1.15 1.42% 0.57 1.01%
Poa alpina 61 0.18 0.22% 0.18 0.32%
Screes E2 0.14 0.17% 0.07 0.12%
Alchemilla pentaphylleand Salix herbacea A9 0.06 0.07% 0.03 0.05%
Total 80.94| 100.00% 56.69| 100.00%

Table 12.2. Pasture surface divided by pasture type.
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Figurel22.1. Pasturenet area divided by pastureategory.

There are 14 pasture types and 23 facies

The most represented type is th@arex curvulane, at the higher altitudes, forming mosaics witbbresia
myosuroidesype. These formationsKbresia myosuides) of thermic ecological conditions, on slopes
and crests, are well represented in tfRasture district, in both facies with acidophilous or calciphilous
species.

The Nardus strictaand Carex sempervirengy/pe, with Trifolium alpinum(cod. A8.1), of ntermediate
ecological conditions, is widesgad in the central zone of theaBturedistrict, the main three species may
have different percentages, according to the zoG@um montanuntype is also present forming mosaics
with others formations.

The richest type Eestucagr. rubra) is at the lower altitudedownstream of Alpe Gran Vaudalaz, where
received fertility,also thanks to past fertigation.

Grazing management notes

The Pasture district is managed by one farmer with a herd of heifers and dry c(@®ut 40 elements
equal to 35LSU 2017 data). The herd exploits the pastures with free grazing.

The grazing season lasts from the end of July to®eiotember.
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Pasture district 123 \Audaletta

Municipality RrémesNotre-Dame (AO)
Surface Total (gress area): 12'ha
Pasture (net area): 59a
Elevation 2302 m¢ 2950m a.s.l.
Aspect No prevailing aspect
Slope Prevalence of medium to steep slopes

Territorial aspects

The Pasturedistrict of Vaudaletta is in a hanging valley, on the hydrographic sglg of Rhémes Valley,
between 2250 m a.s.l. an®30 m a.s.l., in the alpine altitudinizvel.

The morphology isharacterized by slopes from 10° to 30°, small flat areas, and wide steep sectoers (30°
40°).

The exposure ishangeabldrom south to west ad to north.

The substrate is changeable: calcescists, metabasalts, gneisses, glacial moraine deposits, rockglaciers.
ThePasturedistrictcan be reached by footpath from Thumel.

Pasturesurfaces
The net grazing arsadivided bytare classesare represeted inTable123.1.

Tare clasg%) Gross aredha) Gross ared%) Net area(ha) Net area(%)
0 3.16 3.73% 3.16 5.36%
20 50.93 60.07% 40.74 69.07%
50 29.68 35.00% 14.88 25.23%
80 1.02 1.20% 0.20 0.34%
Total 84.79 100.00% 58.98 100.00%

Table 23.1. Total and net area in the Pasture district by tare class.

In the examined pasture area there are about 85 ha of grassland and&@kagrazing area
As the figure shows about th& of the net grazing area is characterized by the absence of diffuseg] tar

whereas about 69% of the net grazing area is characterized by the 20% of diffused tares and about the 25%
of the net grazing by the 50% of diffused tares.

The main taréds made up ofocks and screeshat also include the uncovered ground.
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Pasture ypes

The pasture typgidentified on the Rsturedistrictare represented iMTablel123.2.

Pasture type Code Gross areg Gross areg Net area | Net area
(ha) (%) (ha) (%)
Kobresia myosuroides A6 35.64| 42.04% 24.17 40.98%
Carex curvula A5 10.73 12.66% 7.09 12.02%
Festuca quadriflora 21 8.82 10.41% 7.06 11.97%
Plantago alpinandFestuca ovina Al 7.37 8.69% 5.90 10.00%
Nardus strictaand Carex sempervirens A8 4.02 4.74% 3.00 5.08%
Geum montanum 47 3.40 4.01% 2.78 4.71%
Avenula versicolor 36 3.14 3.71% 2.51 4.26%
Carex sempervirens 32 3.90 4.60% 1.64 2.78%
Plantago alpina 75 2.37 2.80% 1.62 2.75%
Festuca gr. rubrand Agrostis tenuis 52 1.52 1.79% 0.76 1.29%
Alchemilla pentaphylleand Salix herbacea A9 141 1.66% 0.71 1.20%
Festuca violacea A2 0.84 0.99% 0.67 1.14%
Elyna myosuroides 22 0.82 0.97% 0.41 0.70%
Nardus stricta 30 0.36 0.42% 0.36 0.61%
Festuca rubra S2 0.26 0.31% 0.21 0.36%
Wetlands ZH 0.12 0.14% 0.06 0.11%
Trifolium badium 72 0.05 0.06% 0.03 0.05%
Total 84.78| 100.00% 58.97| 100.00%

Table 123.2. Pasture surface divided by pasture type.

3% 1%

W Alpine intermediate

m Nardus swards

W Subalpine intermediate
Figure 23.1. Pasture net area divided by pasture category.

W Bare thermophile

Nival

Wetlands
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There are 17 pasture types and 21 facies

The most represented types are those of basic substrates, in parti€olaresia myosuroiddgpe, often
with Sesleria varigbut is also present the facies with acidophilous species) and fesituca quadriflora
type, formations of thermic ecological conditions, on slopes and crests.

The Carex curvulaype is widespread at the higher altitudes, iwlslope areas, forming mosaics with
Kobresia myosuroidégpe or with little snowbed communities.

The Plantago alpinaand Festuca ovindormations, of thermic ecological conditions, are on sefsbing
slopes in the lower zone, while th¢ardus strictaand Carex sempervirenype, with Trifolium alpinum
(cod. A8.1), is on nortfacing slopes in the lower zone.

Management notes
The Pasturedistrict was not used in the 2018 and 2019 seasons. In the previous years it was used with a

small group of dry cows$ (in 2017).
The grazing season lasted from the Alidy to the beginning of September.
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Outcomes

In PNGP8022ha of mountain grasslandsere surveyed, corresponding to 45Ba of netpasturesurface.

The net area corresponds to all thgart of grasslandshat can be potentially reachednd grazedby

domestic herbivores g KAf S (GKS aidlF NBE¢ O2NNBalLlRyRa (G2 NerOla |
reduce the grazeable are#lVe found that tares are very widespread in tirevestigated grasslands: yn

21% of the pastures have no unproductive areas. Most grasslands haweframe 20% to 50% of their

surface as shown in théable andgraph below

TARE CLASS | GROSS AREA (ha] GROSS AREA (%)
0% tare class 1552.82 19.36%
20% tare class 2152.42 26.8%0
50% tare class 2385.95 29.7%8%6
80% tare class 623.94 7.78%
100% tare class 1306.98 16.2%
Total 8022.11 100.00%

Table 7.PNGP @assland gpss area dividetly tare class.

FREQUENCY OF TARE CLASSES ON THE GROSS AREA

0% tare class
19%
20% tare class
27%

It wasthen studied which types of tares are present and which are the most conimihre areas with tare
equal to 20, 50 and 80%otalling 5162 hatherefore excludng:

- the areas with 100% tare because, although surveyed and included in thietdisiiey are not defined as
pasture (130ha);

- the areas without tareamounting to1553 ha.

100% tare class
16%

80% tare class
8%

50% tare class
30%

Figure2. PNGP grassland gross area divided by taisscl
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The table and graph below show the types of tare coded during the harmonisation.phase

TARE DESCRIPTION SURFACtha) SURFAC®hb)
Rocks and screes 4208.86 81.53%
Trees and shrubs 607.8 11.77%
Shrublands 148.75 2.88%
Ungrazeable vegetation 84.41 1.64%
Bare soil 69.94 1.35%
Other 20.52 0.40%
Lakes and rivers 19.82 0.38%
Artefacts 2.21 0.04%
Total 5162.31 100.00%

Table8. Tarepercentagen the PNGRyraslands

GROSS AREA BY TARE DESCRIPTION (ha)

Rocksand screes [ 205,86

Trees and shrubs [ 607,8
Shrublands [ 148,75

Ungrazeable vegetation [ 84,41
Bare soil [} 69,94

Other | 20,52

Lakesand rivers | 19,82

Artefacts = 2,21

0 500 1000 1500 2000 2500 3000 3500 4000 4500

Figure3. Tarepercentagein the PNGRyrasslands

oRocks and scregéswhichare poorly colonised by vegetatioprepresent82% of the tares (4209a). As
assumed, this type of tare is widespread in particular in the alpine [@2400m a.s.l). At thesehigh
altitudes there is also a small fraction of tares linked to the presendbart soif in the pasture 70 ha).

Below the uppertreeling, dtrees and shrubsconstitute the second most common type of tafE%o). The
oShrublands categoryis detected at higher altitudesnd includes all heaththat cannot be grazed and
therefore do not fall withirpasturetypologes.

dUngrazeablevegetatios = 2y G KS 2 (i KhérbhceusyeRiasthal dbr@edtic @efhdores tend

to reject. This includegpr example, nitrophilousegetation Rumexin primis), infesting or taplants(e.qg.

the most commorGentiana lutea, Epilobium angustifolijim

Fnally, less than 1% of grasslands are affected by other tare categories (artefacts, lakes and rivers, etc.).

Pasture types and categories

The extensive fieldwork and mapping of pastures led to the identification of the pasture types of the
grasslands of PNGP. A total of Xfiffierent types and facies have been recognisddmonstrating a wide
pasturebiodiversily within the ParkThe table belowpresents the classification of PNGP pasturggype

and categoryaccording tdhe harmonisationdescribed above.
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CATEGORY AOSTA VALLEY TYPES PIEDMONT TYPE PNGP net surface
Code Main species (ha) (%)
S3 |Dactylis glomerata, Trisetum flavescens, Bromus erectus 8, 56, 57, 59 5.57%
S |Festuca paniculata, Festuca rubra, Carex sempervirens 0.02%
52 Festuca rubra, Agrostis capillaris, Phleum alpinum, Alchemilla |52, 53, 54, 60, 64, 6.35%
xanthochlora 74.07
A3 |Helictotrichon parlatorei, Helianthemum spp., Festuca violacea, 11, 40 18.45 0.40%
Grassy thermophile 34 |Onobrychis montana, Festuca ovina, Sesleria albicans 0.97 0.02%
Tot. Grassy termophile 19.42 0.42%
B. pinnatum swards s5 |Brachypodium pinnatum, Carex sempervirens, Festuca ovina 3,25 127.27 2.77%
S1 [Nardus stricta, Festuca rubra, Plantago alpina 233320422-1%329 153.09 3.33%
Nardus swards A8 |Nardus stricta, Carex sempervirens, Trifolium alpinum, Festuca ru a'?f’" gi 343183 33.06 793.01 | 17.25%
Tot. Nardus swards 946.10 | 20.59%
SA1 |Sesleria albicans, Carex sempervirens, Festuca ovina, Helianther|15 41.08 0.89%
SA2 [Helianthemum nummularium, Sesleria albicans, Festuca ovina, C 17 121.16 2.64%
A2 g:easr:lé(i:fij\r/;olacea, Carex sempervirens, Festuca rubra, Potentilla 22(3550 32.08, 33.15, 235.35 5120
A1 |Plantago alpina, Festuca ovina, Potentilla grandiflora 19 131.3 2.86%
SA3 |Dryas octopetala, Carex sempervirens, Sesleria albicans 7.57 0.16%
Festuca scabriculmis 24 1211.22 | 26.35%
Tot. Bare thermophile -@
A7 |Trifolium alpinum 33 127.96 2.78%
A5 [Carex curvula, Trifolium alpinum, Avenula versicolor 37 468.13 | 10.19%
A6 |Kobresia myosuroides, Carex rosae, Avenula versicolor, Festuca 21,22 201.35 | 4.38%
A4 |Festuca halleri, Potentilla aurea 35.01, 74.01 45.16 0.98%
Tot. Alpine intermediate -@
MO | anumoulus pyrenacus, Trblm aipinum. T talh, Festuca violadra, 75,76 | 11925 | 25%
Nival A9 Alchemilla pentaphyllea, Salix herbacea, Carex foetida, Plantago 74.77.79 107.84 23506
alpina
Tot. Nival 227.10 | 4.94%
| Rnododenron fetegineum, Aetostaphylos warursh durperusi o487 | Lah
Juniperus nana 90 5.87 0.13%
Vaccinium gaultheriodes o1 0.36 0.01%
Vaccinium myrtillus 92 3.77 0.08%
Tot. Heaths -E
ZH  |carex spp., Eriophorum spp., Ranunculus aconitifolius, Caltha szIustris 3159 | 0.69%
Wetlands Scirpus sylvaticus 81 0.01 0.00%
Carex fusca 86 2.29 0.05%
Tot. Wetlands 33.89 0.74%
E Achillea nana, Dryas octopetala, Salix spp., Geum reptans 9.03 0.20%
Screes Salix retusa e Salix reticulata 70 2.95 0.06%
Tot. Screes 1198 | 0.26%
RA  |Rumex alpinus, Chenopodium bonus-henricus 9.03 0.20%
Poa supina/annua 67 1.06 0.02%
Rumex alpinus 69 6.47 0.14%
Tot. Nitrophilous vegetation -E
Total PNGP net surface 4595.93| 100.00%)|

Table9. PNGRyrasslandhet surface by pasture types and categories.
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The most epresentative pasturéypes of the study area are the following:

TYPE Main species Net surface

CODE (ha) (%)
24 Festuca scabriculmis 1211.22 | 26.35%
A8 Nardus stricta, Carex sempervirens, Trifolium alpinum 673.74 | 14.66%
A5 Carex curvula, Trifolium alpinum, Avenula \aisir 448.12 9.75%
S2 Festuca rubra, Agrostis capillaris, Phleum alpinum, Alchemilla sp. 235.14 5.12%
A2 Festuca violacea, Carex sempervirens, Festuca rubra 175.13 3.81%
A6 Kobresia myosuroides, Carex rosae, Avenula versicolor 167.90 3.65%
S3 | Dactylisglomerata, Trisetum flavescens, Bromus erectus 154.18 3.35%
A7 Trifolium alpinum 119.77 2.61%
SA2 | Helianthemum nummularium, Sesleria albicans, Festuca ovina 119.70 2.60%
25 Brachypodium rupestre 118.34 2.57%

Tablel0. Mostrepresentative pasire typesin PNGP angdercentageon total net surface.

Table 10shows the 10 most represented pase types within the Park. It is interesting to note that the first

3 types accountngfor more than halfof the net pasture area in PNG&re quite poor grasslands

TheFestuca scabriculmgvardsconstitute about 26% of all investigated alpine pastures. It is a typical type
for xero-thermic discontinuousswardson south facingslopes. Thewardheightis medium (2640 cm) with

the presence of bare soil or stony outps. Tlis very poortype is often found inareas at the edge or
outsidethe pasturesthat are regularly grazelly herds Themain species is not highly valued dgpmestic
herbivoresbut can beaninteresting forage resourcéor alpine ungulates in winter.

Two types belonging to other categories follow: type A8 Witirdus stricteof the homorymous category

and type A5 of intermediate alpir@vards

Thegrasslandtategorieghat have beerfound in the study areare shown inTable 1landFigure 4

PASTUREATEGORY Net Surface
(ha) (%)
1747.68 38.03%
946.10 20.59%
842.60 18.33%
291.59 6.35%
255.95 557%
Nival 227.10 4.94%
B. pinnatum swards 127.27 2.77%
7487 1.63%
Wetlands 33.89 0.74%
Grassy thermophile 19.42 0.42%
16.56 0.36%
Screes 11.98 0.26%
F. paniculata swards 0.92 0.02%
Total 4595.93 100.00%

Table1l. PNGPpastures net surface divided bgrasslandtategory.
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PNGP net surface by pasture category

0,74% _ 0,42% 0.36%

0,26%
/_

2,77%

1,63%
4,94;;

5,57%
6,35%

0,02%

= Bare thermophile = Nardus swards = Alpine intermediate
m Subalpine intermediate = Productive Nival

B. pinnatum swards m Heaths Wetlands

Grassy thermophile m Nitrophilous vegetation = Screes

F. paniculata swards

Figure4. PNGPasturesnet suface divided by pasture category.

The threeprevalent categories make up about 3/4 of the total net area of the Par&sslands bare
thermophile (38%)Nardusstricta (21%) and alpine intermediatevards(18%).

They are followed byfour categories with anuch lower incidencesubalpine intermediate (6%), productive
(6%), nival (5%) ari8rachypodium pinnaturawards (3%).

Altogether, the remaining 6 categories occupy less than 4% of the rRatkires

Finally, an analysis was carriedt to detectthe maindifferences in vegetation between the two regions of
PNGP: Aosta Valley and Piedmont.

Thetable inAnnex24 shows the net areas for each main type and category in the two redioAsinex 3,
altitude data (minimum, average, maximy are presented for each type and categbnth in Aosta Valley
and Piedmont.

The area investigated in Piedmont is only slightly larger than in Valletd:A»478.25 ha (54%) and
2117.68ha (46%)respectively

Most of the productiveswards representedby the categoriesProductive' and Subalpire intermediate’,
were found in Redmont (401 ha) This is linked to the altitude of the surveys carried out, asbeaseen in
Annex25: in Piedmont, territories atjuite low altitudes (10061100 ma.s.l) are maraged as summer
pastures whereas iAostaValley i KS &t £ LIS3I I A ¢ andaviah@iNighedlaltitidegNS1800 m NS
a.s.l), in conditions that are less favourable for very productive tygeachypodium pinnaturewards and
bare thermophilegrassland are also more commoim Piedmont where we found89%and 69%o0f these
two categories, respectivelin contrast, intermediate alpine types are much maevielespreadin Aosta
Valley (81% of the category).

The other types areather evenly represented in # two regions.Festuca paniculatswardsare very
unfrequent in the Park, covering less than 1 hAasta Valleyand being completely absemnt Piedmont.
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3) REMOTE SENSING AENELOPMENT OF MOINEEIAPPROACHES

To understand and detect future land covehnanges, it is essential to develop innovative modelling
approaches to map mountain pastoral vegetation along complex environmental gradients. The newly
available higkresolution remote sensing products offers promising avenues if we are able to better
chamcterize the spectral signature of each main vegetation type. In this chapter, we provide two
complementary approaches to model the distribution of mountain pastures using a combination of field
data, remote sensing and classification algorithms.

The firg part introduces the usefulness of Senti¥Zimages combined with bioclimatic and topographic
indicators to map the mountain pastoral types. Using a simple decision tree, we produced predictive
distribution maps of the vegetation types for the PNE. Tlhesdification accounts for the complex gradients

of snow cover duration and of primary productivity, which are captured at an ecologically relevant scale by
several sprectral indices.

The second part goes a step beyond by implementing a more sophisticatelom forest classifier. The
model was calibrated for the PNGP because it is only there that we had sufficient ground data to do it. A
first attempt is made to assess the performance of the model for PNE.

All the produced maps have proved useful fopents in pastoral management as they provide a rapid
assessment of favorable and unfavorable areas of grazing at multiple scales and a guide for field surveys.
The work illustrates the usefulness of including higbolution remote sensing data and fieddirveys to
improve the performance of predictive distribution models of grasslands in complex mountain terrains.

3.1 Modelling the distribution of pasture types using random forest models

The pasture cartography was fundamental to the development of anraated method for detecting and
mapping the main pasture types by the integration of satellite data.

In summary, a supervised classification method was developed, based on random forests, which deploied
the field surveys as ground truth and several satetlierived products as predictors, in order to model
pasture distribution at the scale of tieran Paradiso NationBlark

To this end, the work was articulated in the following steps:

i) define a common methodology for classificatiand harmongation o the macrotype classification of
pastures across the two parks;

i) choose representative pasture types used to train the random forest classifier;

iii) implement the random forest models;

iv) evaluate model performance, refine the classification @ilgms and choose the best classification
tools;

V) establish test sites where automated classification and ground truth were compared in detail.

Starting from the common legend between the two Parks, the 13 pasture categories have been aggregated
into 3 classes according to their productivity (i.e. low, medium and high productive pastures). To this end,
several odine technical meetings were organized betwgmasture expertdPNE, CNRS, IAR) and modellers
(UNIFI, INRAE and ARPA VDA) establishing a conapporoach to provide information ommain
characteristic®f eachpasturetype.

For each type belonging to the two pasture typologies used in Aosta \(8teyard et al.,, 200Q7and

French Southern Alps (Jouglet, 1989)roductivity band was assignednthe basis of biomass production
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and harmonising the different typologies of the two Parks, the pasture types were grouped into three
macro-categories.
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Dot PNGP PNE
asture
kg/ha kg/ha
macro-catego
goy Pasturecategory Mif-Mmax Pasturecategory min-max
F. paniculatasswards
High productive |-2rassy thermophile 10004000 | Felousesdemode | 55, )4y,
Productive intermédiaire
Subalpine intermediate
Bare thermophile Pelouses de mode
Medium productive| B. pnnatumswards 3001500 . 3002000
thermique
Nardusswards
Alpine intermediate _
Nival 100500 Pelouses de mode nivg 150-1000

Tablel2. Aggregation of the pasture categories used®MGRand PNE into 3 productive macizategories.

The researchers of the twparksjointly selected foreach macrecategoryand eachPark two pasture
types, which could beepresentative othe territoriesandadequately widespread

Representative
pasture types

PNGP PNE

Aosta Corresponding PASTORA| PNE Corresponding

Macro-category I PASTORALP common
Valley type common classification type L
classification
S3 Productive 5 F. paniculataswards

High productive

S2 Subalpine intermediate 9 Grassy thermophile
: : A8 Nardusswards 2 Subalpine intermediate
Medium productive . .
A2 Bare thernophile 8 Bare thermophile
A5 Alpine intermediate 1 Nival
A6 Alpine intermediate 4 Nardusswards

Tablel3. Representative pasture types for each macedegory.

Theserepresentative pasture typesere used to tain the multivariate classer.

Modelling pasture distribution in PNGP

After a preliminary exploratory analysis, Random Fovess chosen as the best modeidiit was used to
classify the surface of PNGP according to three different and subsequent levels of complexity

1) definethe presence or absence of grasslands
2) classifypastures according to productivity classes (3 leyels)

3) classifypastures categories (13 levels).
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The three approaches had in input the same number and type of predictors. All predictors consist of
gridded dataat 20x20 m spatial resolution. They can be roughly ascribed to three categories:

1) predictorsdescribing the thermal regime
2) physiographigredictors
3) productivityphenology predictors

- Thermal Regime

Accurate description of thermal properties of a giviamdscape is pivotal to understand the type of
vegetation that can potentially characterize a given surface. A spatially explicit layer was computed, that
integrates the snow cover regime and the thermal regime. The average day of snowmelt was computed
based on a SentinelZlerived snow presendabsence dataset (Theia Snow Collection, available at
https://labo.obsmip.fr/multitemp/sentinel-2/snow/#en) based on the following definitioh & G KS -F A N&
free day corresponds to the day when the longest sfto® S NBR LISNA2R 2F (KS ¢
ephemeral snow falls are excluded from this computation. The first snow free day (FSFD) is used as a
predictor per seand in conjunction with ia temperature for the (pixelise) computation of a thermal sum.

The concept of thermal sum as a trigger of vegetation development is well established in the scientific
literature. In alpine pastures, however, the role of temperature is strongly mediatedhe seasonal
dynamics of the snow pack. The presence of a snow pack in fact, determines the decoupling between
thermal forcing (represented by air temperature) and the thermal conditions experienced by plant tissues.
For this reason, in snow covered ®ms, thermal sums must be computed taking into account the
presence/absence of the snow pack. Thermal sum (grode@geedays, GDD) were therefore computed
starting from the snow melt day. Temperature layers used in this task are an operational ddiliztpndth

100 m spatial resolution.

The Diurnal anisotropic heating index (DAM/as used as an enhanced topographical index that, by
combining slope and aspect, describes the propension to warming of a pixel.

- Physiography

Two Sentinelderived vegetatin indexes were used. The first one, the normalized difference vegetation
index (NDVI) is widely used in ma#imporal analysis to depict the seasonal dynamics of vegetation but
also as a static physiographic layer, for example, by computing a yeariyjumaxiomposite. In this work, a
seasonal maximum composite was computed for three years (2018) and then averaged. The second
index used was the normalized anthocyanin reflectance ih(&RI) whichis specifically designed for the
detection of anthoganingrich plant tissues and thereby discriminate between shrubs (in autumn) and
grasslands. An autumn clodicee image (sampled betweerfland 15" of October) was chosen for each
year and then averaged.

To discriminate between forested and néorested areas, a further physiographic predictor was used, the
tree cover density (TCD, year 2015). This is a freely available product from the EEA Copernicus Land
Monitoring Service (CLM$itps://land.copernicus.el featuring a 10m resolution map of tree cover
density (0100%). For this study¥fCD was used as a binary presence/absence mask (>1% TCD = forest).

1 Bohner, J., and O. Anton&§09. Landsurface parameters specific to topbimatology. Dev. Soil S88,195¢226.
2Bayle, A.; Carlson, B.Z.; Thierion, V.; Isenmann, M.; Choler, P., 2019. Improved Mapping of Mountain Shrublands Using
the Sentinel RedEdge BandRemote Sens. 11, 2807. https://doi.org/10.3390/rs11232807
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- Productivity/phenology

Productivity/phenology was accounted for by means of a Ni2vived metrics, the am@ under the curve
(AUC). For each pixd¢he integral of the seasonal ND¥lirvewas computed for the three examined years,

and then averaged. Compared to the simple NDVI max, this metrics also accounts for the timing of biomass
production (the phenology foproductivity) and is less affected by the well known issue of NDVI saturation
at high biomass.

An additional set of layers was used based on the {iveeghted dynamic time warping methédThis
method is conceived for the analysis of irregularly samfilee series and/or out of phase time series, and
recently implemented for the analysis of sateljterived image archives, with classification objectives.
This method requires the identification of a typical yearly time series of vegetation index (or ban
reflectances, or both) which serves as a template. Against this templatelltidimensional dissimilarity is
computed for each pixel in the spatial domain, resulting in a dissimilarity map. Templates were identified
for five key physiographic features ithe PNGP: full canopy forests, sparse forests, highly productive
pastures, medium productive pastures, low productive pastures. Each template resulted therefore in a
dissimilarity map that was in turn used as a predictor.

Step 1: Pasture presence/absentap
A first important step for the construction of pasture productivity maps is a detailed delimitatipastfire

area. From a remote sensing perspective, this exercise does not necessarily imply the discrimination
between actually grazed surfaces amdggslands/prairies subjected to low or null stockiate.

The ground truth used for training the random forest models was derived from Carta Della Natura (CDN), a
nationalwide initiative of habitat mapping that took place in 2006. Accordingly, vegetdlipas were
mapped by photenterpretation of aerial photographs collected in the years 2005 and 2006. Vegetation
mapping was performed according to the habitats defined in Annex | of the Habitats Directive and
described in detail in two dedicated publicats’. The final product, digitized in the form of polygons at a
scaleranging between 1:5000 and 1:000, was then rasterized at 20 m to match the spatial resolution of
the satellite products. CDN featured 56 habitatsttixere further simplified into &lasses reported in the
following table

Class name ac(r:cl)isysm Description
Areas of recent ARC |Recently deglacized/colonized areas covered by sparse vegetation
colonization not bare soil (max NDVI >0.25)
Deciduous forest DF Deciduous broadleave fflest and deciduous evergreen forest (Larch)
Evergreen Forest EF | Needleleave forests (mainBicea abiedPinus sylvestrj$inus uncinatp
Grassland GRA Pastures and meadows
Shrublands SHB | Short vegetation such @&hododendronvacciniumJuniperus
No vegetation NOVEG Cities, villages, roads and bare ground/rockaXNDVI <0.25)

Table 14 Carta della Natur& mainclasses.

3 Maus V, Camara G, Appel M, Pebesma E, 2fiS5at: TimeWeighted Dynamic Time Warping for Satellite Image
Time Series Analysis in R. Journal of Statistical Software, 8&%),dbi:10.18637/jss.v088.i05
0SS G490l yas 5d® wHnncd® ¢KS 1 FoAGrda 2F GKS 9dz2NRBLISIyYy |y
167cMT 0€ | YR &/ 2 YYA & a20@7yThednberp@eigtidri MbBugl 6fEyrdp&an Union HabitaEBUR27.
Eur/ 2YY® 5D 9YQPBANBY® blid . A2RAGSNBEZI HTI ocyéd
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Halfof the pixels were randomly selected, which were assigned both a ground truth belonging to one of the
6 above described daes and a value for eaohthe predictors. This data set was used to train the random
forests. The remaining 50% pixels were used for validation.

Random forest models were fitted in R with the caret pacRagel parameters were tuned. The final
model paametermtry was set at 4 and owbf-the bag (OOKV) croswvalidation was repeated 10 times.
Because the objective of this part of the work was a pasture/no pasture mask;tresgutcome of the
random forest model waa posteriorisimplified into a biary outcome where 1 is assigned to grasslands
and ARC (being interpreted as herbaceous surfaces), whereas 0 is assigned to the rest.

Classification scores evaluated on this simplified outcome against the remaining 50% ybeel$or
validation were remakably high, with 88% accuracy and a kapp@.@6. Random forest results wetieen

used in prediction over the entire Park to produce a pasture/no pasture mask. This mask was then post
processed by applying a threshold of NDVI <0.25. To remove singlspanse group of misclassified
pixels, an area of 5000%2was considered as the smallest detectable surface and pixel clumps smaller than
that threshold were masked a@uResults are shown iRigure 8 The map was used to mask the results of
the subsequensteps of the analysis.

Figure 8 Modelled distribution of the herbaceous surfaces of PNGP at 20 m spatial resolution, as obtained
by random forests.

Step 2: Classification of pastures according to 3 productivity {Tetegories
The objective of thistep was to modelpasture resources of the PNGP according to three levels of

productivity, or macreclasses (se@able 12). RF models were trained by exploitifigld surveyresults In
particular, shapefiles of the paste units were first simplified intothe macrecategories and then
rasterized to match the spatial resolutiaf the satellite productsKigure 9.

The accuracy, extent and degree of detail of the field surwesre highly beneficial for model training and
allowed the performance of multiplcalibration exercisesTable 15. First, thanks to the extension of the
surfaces surveyed, it was possible to consider, for calibration, only the polygons featuring a single pasture

5 Max Kuhn, 2020. caret: Classification and Regression Training. R package versién I&tps://CRAN.R

project.org/package=caret
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type (calleddpure pastures). Within this group, it was possible to fhar distinguish between surfaces

fully covered by grass or with some extent of tare (surfaces other than grasses, most often bare ground,
rocks or shrubs). Clearly, training with tdree surfaces implies a reduced number of points available for
the training. An analysis was run to determine the traafé between purity and extension of the surfaces in
terms of classification accuracy. Theuks are summarized ifiable 15

Experiment % of tare Surface aya}ilable Classification accuracy
(surfaces other than grass) = for model training (ha) (%)
Exp 1 0 1006 90%
Exp 2 <50% 2147 88%
Exp 3 Any tare allowed 3933 87%

Tablel5. Characteristics and performance of the three experimental set up for random forest calibration.

Exp 1 shows slightly better performee compared to the others, even though for this experiment only
1000 ha surfaces were available for trainifa quarter ofthe number of samples available faxperiment

3). This demonstrates that the reduction of samples was not detrimental for modeiraagc It was
therefore decided that the setup dxperimentl was the best choice.

The best model (accuracy 90%, kappa 0.84) was used to predict pasture productivitysaalbef the
whole park Figure 9.
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Figure 9. Observed distribution of pasturypes, classified in productivity classes according to the criterion
reported inTable12. These polygons served as ground truth for the random faralétration.
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Figure 10 Modelled distribution of pastures classified according to three produgtisidsses, as obtained
by random forest models. Predicted productivity map was masked with the rgadistribution map shown
in Figure 8

Step 3Classification of pastures according to 13 categories
The same procedure was applied to the thirteen catéggshown inrable 1.
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Figure 11.0bserved distribution of pasture types, classified in 13 categories reportd@a@hie 1 These
polygons served as ground truth for the random forest catibn.
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Figure 12.Modelled distribution of pastures classifi according to the 13 categories, as obtained by
random forest models. Predicted pasture map was masked with the pasture distribution map shown in
Figure 8

Compared to step 2, classification accuracy was, as expected, slightly lower, but yet verwittigh
accuracy = 0.83, kappa = 0.78. The classification performance can bebsergedin more detail in terms

of type | and Il error, or better their complementary values, sensitivity aedifipity, respectivelyTable 16
provides a synthesis. Theseores an be used to evaluate the reliability in the modelization of single
pasture categories.

Sensitivity  Specificity

B.pinnatumswards 0.75 0.99
Alpineintermediate 0.87 0.96
Subalpindéntermediate 0.67 0.98
Nival 0.65 0.98
Productive 0.93 0.98

Bare thermophile 0.89 0.94
Heath 0.65 1.00
Nardusswards 0.82 0.94
Wetlands 0.27 1.00

Table 16 Sensitivity and specificity of classification foain pasture categories.

The use of remotely sensed data coupled with detailed field obsenatims shown very good
performance in the classification of pasture productivity. The same approach looks very promising to
modelling the distribution of pasture categories, even though it is clear that the results must be interpeted
with caution. Traditioally, satellite observatiamhave proven succesful in the discrimination between
markedly different land uses such as different cropsgrasslandwvs forests, etc.To our knowledge, no
remote-sensing based classification has been pushed toward therdisation of subtle differences such

as those occuring between differepplasture types. Hovever, here, the tight couplinetween remote
sensing, phisiographic information, ecological and climatic layers and a field work tailored to the objectives
likely hdped in reaching high classification performances.
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In order to get an indication of the sensitivity of NDVI to different pasture categories over the whole Park,
we extracted average trajectories of-82rived NDVI across markedly distinct pasture categdFigure9).

This plot illustrates the wide range of productivity (max NDVI between 0.4 and 0.7) and the large
differences in seasonal amplde of NDVI curves. For examplew-altitude productive pasturg display
maximum NDVI at peakimilar to subalpia intermediate, which shows that m&OVI may not be the ideal
parameter for their discrimination. In contrast, the much larger trajectory, as a consequence of earlier
spring development, clearly distingueshbetween the two rather similapasturetypes.In the following
figures, more sméiscale exampledlustrate the good agreement between automated classification and
field surveys.

Nival
Alpine inter

Subalpine Intermediate
Productive

0.6

0.4

0.2

\

NDVI (30-day moving average)

100 150 200 250

Day of the year

Figure 13Average seasonal NDVI trajectories for selected pasture categories.

Example of classification in the mountain pasture of Dj@rareilles (Valsavarenche, AO)
In order to show the owtome of the unsupervised classification on an area surveyeguhbture experts
the Rasture district of Djouat®rvielles was taken as the study area.

1) Defining the presence or absence of grasslands
The identification of thepastures in the prediction map ave very good results: comparing it with the
verification on the ground, it is observed that they match very well. The lower area of Djowéglles is
heavily forested, which the model distinguishes very well. At higher altitudes, the classification went
further up, where thepasture expertstopped because of the dangerous nature of the sites (rock jumps,
steep slopes that do not allow grazing by domestic herbivores).
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Figure 14Comparison between the prediction map te left and the ground tarthhe right.

2) Classification gbastures according t8 productivity macrecategories
When comparing the two maps, one can immediately see that the restitution of the classification is much
more detailed. In fact, th@asture expertonly reported on mag areas that were larger tha®00 n¥. This
is why theremote sensinglassification is even more precise. This is particularly noticeable in the small
"low productive" areas.
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Figure 15Comparison between the prediction mapkn th

3) Classification gbastures according t3 categories
The more complex test, withhie recognition of the 13 pastureategories gave very good resulés well In
an area such as Djouan, where thesslandsare very heterogeneous, itan be observed that remote
sensing is able to perte and recognise each catega@yen more accurately thafield surveying.
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Figure 1GComparlson bétween the predlctlon map on the left and the ground truth on the right.

Application of BndomFored models in pure prediction: the example of PNE

Random forest models trained at the PNGP were used to model pasture presence/absence and distribution
in selected areas in PNE. The objective of this application was to apply fitted random forest models on a
truly independent dataset.

PNE inventory opastureresources is focused on specific well know and monitored areas, the so called
Alpages Sentinelle$n these areas, we will therefore focus our examination of RF models. We clofse 4
such sites, each ceving an area between 500 and 1000 ha, whesssture units were delimited and
classified according to the thrdevel prodwtivity classes illustrated iffable 12. These ground truth
polygons were compared to the automated classification with the sameepire adopted in PNGP. A
visual synthesis is provided figure 17, where the ground truth mapping is shown (top row) together with
prediction maps (bottom row) for each of the four districts.

A first accuracy assessment can be performed on the abilitgeoRF classificator to discriminate beween
herbaceous and non herbaceous surfaces (pasture/no pastukégimmre §. This comparison reveals fairly
good results, with accuracies ranging betweghand 75%. This is promising because it suggests that the
random forest models trained in a very different araee applicable in a pure prediction exercise with
acceptable results. The training of the RF models withspezific ground truth would likely lead in even
better results.
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48% (3 levels) 40% (3 levels) 41% (3 levels) 60% (3 levels)
73% (2 levels) - 53% (2 levels) 62% (2 levels) 71% (2 levels)
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Figure 17 Comparison betwee observed (top row) and modelled (bottom row) productivity across 4
selected areas (pages Sentinelles) HcrinsNational ParkLocations and total surface of the districts are
annotated in the first row, whereas in the bottom row are annotated clasgifin accuracies. See the text
for detalils.

The 3levels accuracies inform about the ability of the classification in the discrimination of the three
productivity classes. Scores rangetween 40 and0%, revealinga poor performance. This is due to the

fact that the automated classification identifies very few areas of high productivigreas many areas are
classified as highly productive in the field. If we consider alevel classification (low and medium/high
productivities) the accuracies becorsensibly higher, ranging between 53 and 73%.

We conclude that the RF models trained in PNGP can be applied blindly in certain PNE districts with good
results for the identification of herbaceous and rberbaceous surfaces. Fairly good results are also
obtained in the discrimination of low and medium productivity surfaces. The discrimination of high
productive surfaces requires likely detailimdsitucalibration of the RF models.

3.2 Predicting the distribution of pasture types in PNE using a simpisiafe
tree

The LIFE project Pastoralp has put emphasis on the need to develop vegetation survey methodologies that
would allow the comparative assessments of pastoral vegetation across mountain regions. The elaboration
of a simplified typology for pastal vegetation and the design of methods to map pastoral vegetation types
are the key objectives of action C2. A particular challenge was to reduce the disconnect between detailed
ecological studies using complex vegetation typologies and the requireméntgerts in pastoralism that

need rapid assessment of land suitability for grazing based on broad functional classifications of vegetation.
Of paramount importance for pastoral diagnostic are the primary productivity of mountain vegetation and
the seasonhphenology of the ecosystem. The first has a direct relation to the amount of forage resource
and the second determines the favorable period for grazing.

Over the last years, there has been an increasing number of studies attempting to monitor highamount
vegetation using high resolution satellite imagé@arison et al. 2017, Anderson et al. 2020, Xie et al. 2020)
This work is notoriously difficult in high elevation complex terrains wheredoade variationg land cover
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types predominatgDedieu et al. 2016)However, the newly available higlsolution SentineR imagery

has opened new perspectives for the automatic mapping of mountain vegetation. Specifically, the five day
revisit time of Saetinel-2, its high spatial resolution (£¢20m) and its thirteen spectral bands ranging from
visible to shoriwave red provide novel opportunities for modelling the distribution of mountain vegetation
types.

The Parc National des Ecrins has a long tradiéind a solid expertise in the monitoring of pastoral
vegetation(Bonet et al. 2016)The land cover of several pastoral units is well documented as part of the so
OFfft SR aLI &addzNBE RAFIAYy230GA04a¢ GKSNBoe &aSOSNIf
physiognomy, management practices, and exterw@hstraints(Dobremez et al. 2014)We built on this
knowledge to examine the usefulness of higisolution remote sensing to inform on the distribution of
vegetation types that are relevant for pasture diagnostic. Based on previous s{@heter 2005, 2015,
2018) we put emphasis on three key indicators for mountain vegetation; (i) the snow cover duration that
determines the length of the favorable period for growth, (ii) the maximum value of a vegetation indice
used as a proxy of plant primary productivity and (iii) the Growing Degree Day, a thermal indicator that
captures the effect of topography. Our aim was to provide Higgolution mapping of these indicators and

to test their usefulness in classifying pasttypes.

Methods

We assembled data from Sentir@limagery, the SAFRADROCUS (S2M) regional climatamalyses and
the topography. The test cases were the three PNE pastoral unitsyregyed in 2018 (Chantelouve,
Faravel and SatiDu-Laire) and the thre units (rejsurveyed in 2019 (Lanchatra, Tramouillon and La Veille
Selle) in the framework of the Pastoralp project (action Egjufe 18.

Predictive maps were also produced for the other pastoral units of the(B&Annex n.2{
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Figure B. Location of the pastoral units surveyed in 2018 (green) and in 2019 (red).

A common typology of mountain pastures has been agreedupdhe framework of Pastoralfexamples
of maps resulting from fieldwork in three pastoral units of the PNE are showigime19. The maps
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exhibit broadly defined polygons as a result of the rapid assessment of the vegetation physiognomy and the
dominant species. Noticeably, we had no available field data at the pixel scale.

La Vieille Selle

Chantelouve

0.5 1 Kilometers

N

A
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. Nardus swards
D Grassy thermophile

D Brachipodium pinnatum swards

D Festuca paniculata swards

Faravel . Bare thermophile

- Alpine intermediate

0 0.5 1 Kilometers
|

Figure 19Land cover of foupastoral units surveyegin 2018and 2019 in the framework of action C6:
Chantelouve, Faravel, Sadit-Laire and La Vieille Selle. The mapping usesdbwRlpcategoriesof
vegetation as described in the legend. The maps were completed inZWSy experts in pasture
managements working at CERPAdvid FAI
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Using remote sensing data, we tested several methods to map the land cover of pastoral units including
machine learning (Random Forest algorithm), kinbised classification or decision tree with different use

of the field data. Finally, the retained method uses a simple $tgptep decision tree that relies on indices
derived from a combination of remote sensing indices, climate and topographical variables. Field data were
used to estimate the most appropriate threddovalues for classification. In a more sophisticated approach,
we also used these field data as training datasets of random forest models (see below).

The following text presents the variables that were used to map land cover types and the maps resulting
from the application of a decision tree.

Remote sensing data and climate variables

Sentinel data

The recently launched Sentin2lconstellation (Sentine2A and Sentine2B) allow repeated surveys of the
same area every 5 days with a spatial resolubb20-m. Because of such spatial and temporal resolution,
it is expected to offers unprecedented accuracy in vegetation discrimination. Setisatellites have
multispectral sensors composed of 13 bands from visible to skavie infrared allowing comypation of
pertinent indices for our purpose. Sentifeldata were downloaded from the French national THEIA
platform (http://www.theialand.fr/en/products/sentinet2) at level 2A (i.e. orthordified product in
surface reflectance) with clouds and cloud shadows masks provided-@etd) spatial resolution. The
time series for 2018 over the PNE (tile T31TGK) represented 55 images (21.9 Go).

Primary Productivity

To capture ecosystem phenologhetcommonly used Normalized Difference Vegetation Index (NDVI) was
used(Myneni and Williams 1994)t is a vegetation indice that uses the reflectance in the red (visible) and
nearinfrared (NIR) spectrum to estimate the greenness of a given surface using the following formula:

where and stand forthe spectral reflectance in the nednfrared and red respectively. The
admitted range goes from 0 to 1 with mineral surfaces or urban area between 0 and 0.1 and dense forest
from 0.8 to 1. Using Sentir&| it is possible to acquire NDVI estimates eveda$s and to derive yearly
metrics from time series. Here, we simply chose to extract the yearly maximum NDVI value as a proxy of
peakstanding biomasdHjgure 20. Complementary analyses using a tiimtegrated value of NDVI over the

year gave siilar reailts (data not shown).

Figure 20.Example of a typical yearly course of NDVI and NDSI for a mountain pasture with vegetation
onset occurring at the end of May and peak standing biomass in the second half of July.
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