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Parent Site LTER IT01-000-T

Appennino: ecosistemi di alta quota

11 momtoragglo ecologico a lungo termine in alta quota viene svolto in 4 siti
di ricerca nei 3 settori geografici dell’Appennino.

La diversita di flora vascolare in relazione ai cambiamenti climatici e di
uso del suolo viene studiata in 160 macroplots :

.  Aree permanenti della rete GLORIA
nemmsestninie o Aree permanenti lungo transetti altitudinali (nested plots tra 1110 m e 2487
m -M.Velino e M. della Duchessa, plots per analisi di dendrocronologia su
g%; faggio e pino mugo (dal 1890— M.Majella)

;"'L% *Aree permanenti gestite dal CFS (Gran Sasso)

-
Universita di Torino o
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Papco
Nazionale

Sito LTER ITO1-001-T Appennino centro-meridionale:

Piano alpino del Parco Nazionale della Majella )
M3jella




Dati disponibili (parte 1)

Dal 2001:
Aree permanenti su 3 vette: plots multiscalari (4800 10x10 cm; 48 1x1m;~
12 3x3m, 24 sezioni di aree sommitali ca 3-400 m2 ognuna)

- - Dal 2001:
. ‘*bq\ Registrazione della temperatura a -10 cm nel suolo: 12 data-

loggers lungo un gradiente altimetrico (frequenza dato 1h)

Global Observation
Research Initiative in
Alpine Environments

The
Multi-Summit
Approach

Field Manual
Third Version



Dati disponibili (parte 1)

Protocollo metodologico standardizzato At
Gloria, condiviso e praticato ora sulle 8y
maggiori catene montuose del pianeta

Plot multiscalari

-5m, -10m Sezioni
di aree sommitali
(SAS) ,_
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Istallazione di un datalogger per il rilevamento continuo della temperatura

sulla vetta dell’Acquaviva MAM (2735 m sIm
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O Coltri detritiche, fald hiaioni
D t. d. -b-I- t 2 -‘-."ersanliad[;biﬂe peiflf?m_l':mm
all ISpOnI i (par e ) O%ersant a forte pendenza

. —an OAltopiani con doling & rilievi morenici
Campionamento random stratificato Rl il

OLCwoline e vaste depressioni carsiche

sulla base della carta delle Unita BRupi = cenge
Ambientali di alta quota (sopra i 2300

m s.l.m.) al Parco nazionale della
Majella: 207 plots 4x4 m - 154 specie
di flora vascolare

Cime arrotondate e

=]
2633 S-E 12 29 t W=
creste uE.r T
by
2 R ] i
Rllpl e cenge 2548 N-NE-NW 70 79.0 E a
Coltri detritiche, falde e A g1
o 2558 NNE 32 19 sz 3 | WS
| ghlalom. 3 Random 4 X 4m plots
Versanti a debole 1517 . s g o o G Celle di 50 m x 50 m
|pendenza hes Per ogni unita:
Versanti a forte 9515 E.SE 55 67 55 ¢ C° *Ricchezza specifica totale (S) di microterme
pendenza can (Cr) e di esclusive (Us); Ricchezza specifica
P— . locale (Splot) e di microterme (Crplot)
A-Ll.top-lam cor-l (.lo]me € 2514 SE-SW-3 4 7.3 49 63 g;a media £ deviazione standard; M numero di
|rilievi morenici plot per unita ambientale

Doline e vaste
depressioni carsiche

2450 0 4 33 40 31 *Curve di rarefazione di tutte le specie

*Curve di rarefazione di solo microterme




Per ogni unita ambientale:

Ricchezza specifica totale (S) (flora
vascolare) di microterme (Cr) e di
esclusive (Us); Ricchezza specifica locale
(Splot) e di microterme (Crplot) media +

Plant Ecol (2011) 212:595-600
DOT 10.1007/s11258-010-9849-2

Assessing the diversity pattern of cryophilous plant species
in high elevation habitats

Angela Stanisci - Maria Laura Carranza -
Giovanni Pelino * Alessandro Chiarucci

140 q

deviazione standard; M numero di plot g

per unita ambientale s P

Curve di rarefazione di tutte le specie E : -

Curve di rarefazione di solo microterme o 2 ¢ |

Rapporto curve microterme / specie E’

totali v ————— e —]

Nuntsrod Numerod ot

Unitd ambientale Area M & Cr Us Splot
Cime arrotondate e cresie 1155 15 53 16 0 167+63a
Rupi ¢ cenge 856 12 71 20 53 1TE+6Ra
Codlyd detritiche, falde ¢ ghidiont FTE 55 90 211 4 l48+7.Ea
Versanii a debole pendenza S06.0 0 FOO120 27 10 /2481 4N\P
Versanti a foite pendensa 983 14 95 16 3.9 £2.2 ab
Altepiani con deline ¢ vilievi morenici 1864 26 79 1% 19.6 + 5.4 gfh 3.9 +1.8 ab
Deline ¢ vaste depressioni carsiclie 056 15 73 9 EA 3l+£1la
Tl | piot 14952 207 154 35 205+ 74 49+ 33

Le lettere accanto Splot e Crplot (3,b, ¢} indicano gruppi omogenei secondo il test di significativita di Tukey a valori di a = 0.05.



Dati disponibili (parte 3):

Data-Base dei rilievi della vegetazione delle vette delllAppennino Centrale
(Majella, Gran Sasso e Monte Velino) dal 1958 ad oggi.

¢ Turboveg for Windows 2.105

Datshase E£dt Import Selact Export Mansge Vindow Help
_..._- 6‘“ ﬂﬂg %mEEl 9.

1 Database; Majella,

BOEX ke s 99 K GRY- 0@ s’ e
X | Releve rumber *Cover sbundance scale| Num il Remarks
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1
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1

1

1

Edrajaribus gramiifobus [L) A OC 1

Festuca viclacea Gaudin subsp ta 1
Hedctotrichon prastutisrum (Pal «

Frudaie elegans Ten. [s1) 1

o rhunca All

oL subep whasa 1

subsp. pukch 2

1

2

1

1

1

1

1

2

1

{ 3 \'t, .
ALY 4 i b

Inseriti ad ogqi:

790 rilievi-

150 specie di piante vascolari / ]
(118500 records) —
;ududua Last exiled by Aberto cn 07/03/2014 v o BN Y I Taked ISmmm Rec: 1/24 -

Programma Turboveg 2.0: piattaforma per la gestione e la elaborazione di dati
vegetazionali maggiormente utilizzata in Europa

Hennekens SM, Schaminée JHJ (2001) TURBOVEG, a comprehensive data
base management system for vegetation data. Journal of Vegetation Science 12:
589-591. http://www.synbiosys.alterra.nl/turboveq/



Recent Plant Diversity Changes on Europe's Mountain Summits

Risultati
Harald Pauli et al.

conseguiti Science 336, 353 (2012);
neII’ambito de"a &‘ S DOIl: 10.1126/science.1219033

rete di ricerca
GLORIA

This copy is for your personal, non-commercial use only.

Fig. 1. Number of species found in 2001 (left) and 2008 (right bar); the proportion of
endemic species shown in red.

Species number (endemic number) per region in 2001/in 2008:

PUR (Polar Urals/Russia), 59(0)/60(0); DOV (S-Scandes/Norway), 49(1)/50(1); CAI
(Cairngorms/UK), 10(0)/14(0); SUR (SUrals/ Russia), 62(9)/62(7); CTA (High Tatra/Slovakia),
53(5)/61(5); HSW (NEAlps/ Austria), 130(27)/134(27); CRO E-Carpathians/Romania), 33(2)/40(5);
ADO (SAlps/ Italy), 164( =T
Italy), 123(7)/127(7); CP et
113(35)/140(41); CRI (Ci

areas indicate the respec



Continent-wide response of mountain vegetation to climate change :
indicator D/T min June - Gottfried et al. 2012
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Figure 3 | The thermophilization indicator D of mountain regions is correlated with temperature change. a, Change in June mean of daily minimum
temperature (map prepared from data provided by E-OBS; ref. 24, resocluticn 0.25°), calculated as the difference of the averages of two time periods that
precede plant data recording: prior 2008 (Z2003-2007)-prior 2001 (1996-2000). The numbers indicate the mountain regicns and are referenced in Fig. 2.
No temperature data are available for the Polar Urals and Southern Urals (2 and 5 in Fig. 2). b, Correlation of D with the change in June mean of daily
minimum temperature (pricr 2008-prior 2001) in the study regicns (data derived from the map in a), using a cne-sided test fellowing the null hypothesis
of no positive correlation. Vertical lines are 95% confidence intervals of D for the mountain regions and a linear regression line is shown.
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867 vegetation samples and 764 vascular plant European D (0.054)
SpeCieS. W 95% confidence interval (£ 0.024)

Morthern Scandes, Sweden (1)
Palar Urals, Russia (2)
Southern Scandes, Norway (3) H

Cairngorms, Scotland (4) 1
Southern Urals, Russia (5)
High Tatra, Slovakia (6]

Mortheastern Alps, Austria (7)) : N Indicatore di
Ea {._.. h H. i E a st 12 Q
st Carpathians, Romania (8) termofilizzazione della

pelomtes ftaly ()7 vegetazione
Yalais, Switzerland {10 g

Morthern Apennines, [taly (117 1
Central Pyreness, Spain (12)
Central Cavcasus, Georgia (13) 1

4 4
| Central Apennines, [taly (15) 4
da, Spaim e

Lefka Ori-Crete, Greece (17) H

-0.250 -0.125 o 0125 0.750 0.375 0.500
Thermophilization indicator D (5,05 = 52001

Figure 2 | The thermophilization indicator D is significantly positive on the European level. Diamonds and herizontal lines, D and 95% confidence
intervals for the summits. Orange dots and horizontal bars, D and 95% confidence intervals for the mountain regions. The bar thickness refers to the
number of summits in each mountain region (mostly four; three in Polar Urals, Southern Scandes, Valais, Central Pyrenees, Central Caucasus, Central
Apennines; two in Corsica). Red line and green shading, European [ and its 95% confidence interval. Black line, reference line at D = 0. Mountain region
are ordered from north to south (top to bottom), summits within regions from highest to lowest summit.



Utilizzo dell’indicatore bio-ecologico S: indicatore di termofilizzazione
della vegetazione
Basato sugli Altitudinal Ranks — gruppi di specie distribuite nello

stesso range altimetrico
For each plant species, an altitudinal rank
(AR) value (sensu Gottfried et al. [6]) was
- - assigned depending on their altitudinal
S= Z(ﬁlﬁi *pij]fz pij distribution. Altitudinal ranks varies from 1
i=1 i=1 for species with nival distribution to 6 for
mountain species. Let pij be the frequency
of species i in sample plot j, and ARi the
altitudinal rank value of species |

Altitudinal ranks vary from 1 to 6.

AR 1: species with nival distribution centre;

AR 2: alpine to nival species that do not descend under the treeline;

AR 3: alpine centred species which do not descend to the montane belt;

AR 4: alpine centred species that descend to the montane belt and species indifferently
distributed from the treeline to the alpine;

AR 5: species centred in the treeline ecotone or indifferently distributed from the montane
to the alpine belts;

AR 6: species which are montane-centered or indifferently distributed from the montane
belt to the treeline.
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Short-term signals of climate change in [talian summit vegetation: observations e

at the LTER IT network sites

. . . * . . . . . 7
Angela Stanisci', Ludovico Frate !, Umberto Morra di Cella 2, Giovanni Pelino'=, Martina Petey”,
. 4 ;
Consolata Siniscalco” & Maria Laura Carranza
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FREQUENCY VARIATION

400

600

800

Central Apennines

North-Western Alps

A.R. trend yA p-value Trend y4 p-value
1 - 0.457 0.665 - 1.010 0.321
2 + 0.145 0.892 + 1.939 0.052
3 - 1.623 0.104 + 1.677 0.094
4 + 3.101 0.001 + 1.026 0.031
5 + 1.430 0.158 + 2.668 0.007
6 + 2.117 0.047 + 1.000 0.317

Variazione della frequenza
degli indicatori ecologici
“Altitudinal Ranks” in 10
anni nei due siti LTER: Alpi
NW e Appennino centrale




International Snow Science Workshop Grenoble — Chamonix Mont-Blanc - 2013

The employment of MODIS time series and soil temperature to monitor snow
cover in the Majella National Park (ltalian Central Apennines)

Godone D."*, Stanisci A.2, Corti B.3, Cocco S.3, Freppaz M.1
' Turin University, DISAFA and NatRisk, Grugliasco, Italy;
2 University of Molise, DiBT, Termoli (CB),
3 Universita Politecnica delle Marche, Ancon

Msjalla National Park
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Figure 4. Boxplot of MODIS snow cover
duration dynamic in the 2001 — 2011 time span.
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