











MRS IS W Z Y TR RIESR IR B 8, #tnr
DA 75 T2 5% 5k 3] b A 3 0 11 450 5 17 0 0 AT BE R N T
B, T B Y b RO A A R DU AT TR . A%
G AR LR D R BIE R BRI R, X
S % 50y 0 R 4 0 2 Rl B A W VR PR AR R e . AR T T
AL 2 N AT U5 R AT B A0 MR CELRS F RE AR AL IE
TRNEM L BT

LB HX, BRI AR DL R s A B R
Wik, {E—EARRIZEAT, ANZEERESTE AR A .
HUYR BN AT R A B R TR B TR R A, B BN
TR R O T 2 B Bl AR AT, I IE B L AR U
. BB LIRS, T 59— L8 Bl 0 SR 245 kAT
EHAGRE, AR I [ R AT . AL
R BT NBERIZEY. Sajama E KA GLORIA Hx
X —2e W N IE3 (B 712) .

& AEFEFRE A5 E EAFAE

AR R0 Bl B 280 PR ][] F1 23 AR AE o> 2. 7
WF AL R AT W Ad i, B HRFELSE T E. WK
DL K Sk 1) N 2R TG SRR AE o B ASE N 295 Bl E 4 BLTE A
TR, WA RELRAE AR RIX A AN 2 52 B 42 Kk e
DRI o 0T TN TS LR I A, B 2
NETESN A SR H L. i, JH L BT
RS @B, W AT AZ IONE Y (Azorella
compacta) Fll—FiF=A Polylepis tarapacana 1EA¥LEL,
IAEEEAR FARABIX PR 1, AR 25 5 2 3 e
A P ) B )

AR R BT L B 22 5 A Bk, o Ll R A O N
T, KMz N g, Fif2 a8 8 25
[ “RKARS2” ) (Barry 1994, Grabherr et al. 2000,

Kérner 2003). 2R, AMTHZDINRE], ANRTFHE
Kb s — B m S R e A M (Ellenberg

1979, Netting 1981, 1990, Gade 1999), [A) el J L4
J, RN H 2 EE  (Grabherr et al. 1994,

Erschbamer et al. 2006, Gottfried et al. 2012, Pauli et al.
2012) » ¥4k, NG BNFISAE AR m L AE S R
i L KIS (Beniston 1994, Vuille et al. 2008,
Seimon et al. 2009) . fEZHHLX, RIERAE “ Ry
7 o, WEAEEVFZ AL X, TIARAER A i B AR
TR, BRI EIR. Rk, R AR AR 1 1R
N A ) N AP 1 L Bl e 2975951 7

SRR IR AT (I N AN FEAK B
PRRI 5455 AT e A DA A SR X — Hb X L 7%
FEAE b R . SR B A 2 1 AR A AT BE T BURY
EAEBEXR B ERsaE LA S, FHRA D)
Vi R O IR . R, A X E B AR XA
[E 7P AR AR 2 L RN AT A o 4] G 8 38R 44 I 1Y)
Sajama  HFRX, AT YHpg M A = dh A7 1 i A
e, WA EERBAL L= & DL A T A B RS
(Yager 2009, Beck et al. 2010a) » #£ Vilcanota H##r[X
HEAT (R 15 LR B P RO 7% AR DG N SCR = A AT T
itsx (Halloy et al. 2006, Seimon et al. 2007, Seimon et al.
2009) . XLEFORE, WA Sk N 2 B AR 5]k
ARG UL B P P 8, $RAEE TS,

* FHTEREI

T HAh ) — SBRRAE, PR AT AL AT EGERS . &
PRECRA N SR B Canizinr . KL, A Rk i
) MM EEMmE BT, KA T#H DA
Fo ki A S gt bh A . AEEEAT I AU A DL SVl N R
WA, B P ERGRAN . AREREE
e 5 itk X — ik (Yager 2009, Meneses et al.
2010) » X FEM L, T LA A 5 R ) S i
IR LL RN GLORIA BFFT s gl o oAt i) — 26 %
BE, G XA R AR PR U B E R DA e AT
FEE R NVIREE, WAL GLORIA HARX A4
5 SCAGTE BN RHE 2 BT R e B AR R

B 7.12 PEHYET Sajama EZK AR GLORIA HARIX —48 W ANFGES) (A Kbe; e BATIE; £ SUHE
7r)
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B 7.13 5 R R e RARA I ),

SR BRI YETE [ Sajama.

o MELHAEIHF XA

FEREHIX, 5 GLORIA HARK LMk X @A ANZ
LKA G R R TAE T i — B E AN . EANE
FIT Mtk KA ORA R R W fe & . fRiE GLORIA  H
PROTIEIL, T ELAE 2t A 25 300k ORI A 4 E S AR
e ik, AT RIS . JTR T 2V
W, 54tah X — A RIS kRS (B 713, H
HiR S Ak K gl BRI R R, S
EHEEMATMEHAR, BE. 2BMEl. X8, 4k
PRk 2 SRORI 22 ek DX agh ] DA S S e A T H Rl ) 52 i I 43
EHAREGEILRER.

7f Sajama, Apolobamba B#RIX, AR L2552
Hidk XA i LR, S 7RG (Ulloa & Yager 2007,
Yager et al. 2008b, Beck et al. 2010b, Hoffmann & Yager
2010, Meneses et al. 2010) o 2 [l EF LA G A2 4k (X
BRI Z 5 TR R E L, KX —&B4ET
AR FH 22 50 (1 A B SR R ) S AR S I 2 5 R %2
FENLIX, V52 ik R N FAE R I A THES),
BTSSR 2 LA G SOAE v Ll A A PR IR0 X H A B S 5
Wi, [Rl, XAk X TINS5 GLORIA #F 5t LR AH R
WS HEEZ G, I BT R SO0 U5 AR A T A A
HEAAE T I ZORA T MA T AR . X T ARSI LR
ZWERX, @EEFRMPH L. Ek s i
FEXEERR, X T TR TR 2+ 52
BEHE, XA BT R AT I A .

Sk (CRFH 7. 6)

Balep, C. A. & WHEELER, J. C. (1993). Evolution of high Andean
Puna ecosystems: Environment, climate, and culture change
over the last 12,000 years in the Central Andes. Mountain
Research and Development 13: 145-156.

BARRY, R. G. (1994). Past and potential future changes in

mountain environments: a review. In: Beniston, M., ed.

Mountain Environments in Changing Climates, pp. 3-33.
Routledge, London.

BEeck, S.; Domic, A. |; GARCIA, C.; MENESES, R. |.; YAGER, K. &
HALLoY, S. (2010a). El Parque Nacional Sajama y sus plantas.
Fundacién PUMA & Conservacién International, La Paz,
Bolivia.

BEck, S.; YAGER, K.; MENESES, R. |.; HALLOY, S.; Domic, A. I. &
GARCIA, C. (2010b). GLORIA sites in the high Andes of Bolivia:
A multi-disciplinary assessment. 6th International GLORIA
(Global Observation Research Initiative in Alpine Environments)
Meeting, Perth, Scotland.

BENIsTON, M. (1994). Mountain environments in changing climates.
Routledge, London.

BrowmAN, D. L. (1989). Origins and development of Andean
pastoralism: an overview of the the past 6000 years.

In: Clutton-Brock, J., ed. The Walking Larder: Patterns of
domestication, pastoralism, and predation, pp. 257-268. Unwin
Hyman, London, UK.

CRUMLEY, C. L.; GUNN, J. D.; HAssAN, F. A.; INGERSON, A. E.;
MARQUARDT, W. H.; McGovVEeRrN, T. H.; PATTERSON, T. C,;
ScHMIDT, P. R. & WINTERHALDER, B. P. (1994). Historical
ecology: Cultural knowledge and changing landscapes. School of
American Research Press, Santa Fe, USA.

DeNEVAN, W. M. (1992). The pristine myth - the landscape of
the America in 1492. Annals of the Association of American
Geographers 82: 369-385.

DeNEVAN, W. M. (2001). Cultivated landscapes of native Amazonia
and the Andes. Oxford University Press, Oxford, UK.

ELLENBERG, H. (1979). Man’s influence on tropical mountain
ecosystems in South America. Journal of Ecology 67: 401-416.

ERSCHBAMER, B.; MALLAUN, M. & UNTERLUGGAUER, P. (2006).
Plant diversity along altitudinal gradients in the Southern and
Central Alps of South Tyrol and Trentino (ltaly). Gredleriana 6:
47-68.

76 | 7 - sk GLORIA TiEESN

GLORIA FIELD MANUAL -5™ EDITION




GADE, D. W. (1999). Nature and culture in the Andes. University of
Wisconsin Press, Madison, Wisconsin, USA.

GOTTFRIED, M.; PAULI, H.; FUTSCHIK, A.; AKHALKATSI, M.;
BARANCOK, P.; BENITO ALONSO, J. L.; CoLDEA, G.; Dick, J.;
ERSCHBAMER, B.; FERNANDEZ CALZADO, M. R.; KAZAKIS,

G.; KrAJcl, J.; LARSSON, P.; MALLAUN, M.; MICHELSEN, O.;
Moiseev, D.; Moiseey, P,; MoLAu, U.; Merzoukl, A.; NAGY,

L.; NAKHUTSRISHVILI, G.; PEDERSEN, B.; PELINO, G.; Puscas, M.;
Rossl, G.; STANISCI, A.; THEURILLAT, J.-P.; TOMASELLI, M.; VILLAR,
L.; VitToz, P; VoGIATZAKIS, |. & GRABHERR, G. (2012). Continent-
wide response of mountain vegetation to climate change.
Nature Climate Change 2: 111-15.

GRABHERR, G.; GOTTFRIED, M. & PAULI, H. (1994). Climate effects
on mountain plants. Nature 369: 448-448.

GRABHERR, G.; GOTTFRIED, M. & PAuLI, H. (2000). GLORIA:

A Global Observation Research Initiative in Alpine
Environments. Mountain Research and Development 20: 190-191.

HALLOY, S.; SEIMON, A. & YAGER, K. (2006). Multidimensional
(climate, biodiversity, socioeconomics, agriculture) context
of changes in land use in the Vilcanota watershed, Peru.

In: Spehn, E. M.; Liberman, M. & Kérner, C., eds. Land Use
Change and Mountain Biodiversity, pp. 323-337. CRC Press, Fort
Lauderdale, USA.

HALLOY, S.; YAGER, K.; GARCIA, C.; BECK, S.; CARILLA, J.; TUPAYACH],
A.; JACOME, J.; MENESES, R. |; FARFAN, J.; SEIMON, A.; SEIMON,
T.; RODRIGUEZ, P.; CUELLO, S. & GRAU, A. (2010). South America:
Climate monitoring and adaptation integrated across regions
and disciplines. In: Settele, J.; Peney, L. D.; Georgiev, T. A,;
Grabaum, R.; Grobelnik, V.; Hammen, V.; Klotz, S.; Kotarac, M.
& Kuehn, 1., eds. Atlas of biodiversity risk, pp. 90-95. Pensoft
Publishers, Sofia.

HorrFmANN, D. & YAGER, K. (2010). Identification and
incorporation of socio-economic and cultural aspects of site
implementation and monitoring. 6th International GLORIA
(Global Observation Research Initiative in Alpine Environments)
Meeting, Perth, Scotland.

KORNER, C. (2003). Alpine plant life: functional plant ecology of high
mountain ecosystems. Springer, Berlin.

MENESES, R. |; YAGER, K.; CANQul, F. & BECK, S. (2010).
Pastoralism of the high puna of Bolivia: local perceptions
of climate change and the challenged of maintain tradition.
Global Change and the World's Mountains Conference, Perth,
Scotland.

NETTING, R. M. (1981). Balancing on an Alp: Ecological change &

continuity in a Swiss mountain community. Press Syndicate

of the University of Cambridge, Cambridge, New York and
Melbourne.

NETTING, R. M. (1990). Links and boundaries: Reconsidering the
alpine village as ecosystem. In: Moran, E. F,, ed. The ecosystem
approach, pp. 229-245. University of Michigan Press, Ann
Arbor.

PATTY, L.; HALLOY, S. R. P,; HILTBRUNNER, E. & KORNER, C. (2010).
Biomass allocation in herbaceous plants under grazing impact
in the high semi-arid Andes. Flora (Jena) 205: 695-703.

PauLl, H.; GOTTFRIED, M.; DULLINGER, S.; ABDALADZE, O.;
AKHALKATSI, M.; BENITO ALONSO, J. L.; CoLDEA, G.; Dick, J.;
ERSCHBAMER, B.; FERNANDEZ CALZADO, R.; GHOSN, D.; HOLTEN,
J.I; KANKA, R.; Kazakis, G.; KOLLAR, J.; LARSSON, P.; MoISEEV,

P.; Moiseey, D.; MoLAu, U.; MoOLERO MESA, J.; NAGY, L.; PELINO,
G.; Puscas, M.; Rossi, G.; STANIscI, A.; SYVERHUSET, A. O,;
THEURILLAT, J.-P.; TOMASELLI, M.; UNTERLUGGAUER, P.; VILLAR,

L.; ViTToz, P. & GRABHERR, G. (2012). Recent plant diversity
changes on Europe’s mountain summits. Science 336: 353-355.

SAUER, C. (1929). The morphology of landscape. University of
California Publications in Geography Il (1919-1929) 2:19-53.

SEIMON, A.; YAGER, K.; SEIMON, T.; SCHMIDT, S.; GRAU, A.; BECK,
S.; GARCiA, C.; TUPAYACHI, A.; SOWELL, P; TouvAL, J. & HALLOY,
S. (2009). Changes in biodiversity patterns in the high Andes
- understanding the consequences and seeking adaption to
global change. Mountain Forum Bulletin 4: 25-27.

SEIMON, T. A.; SEIMON, A.; DASZAK, P.; HALLOY, S. R. P.; SCHLOEGEL,
L. M.; AGUILAR, C. A,; SOWELL, P; HYATT, A. D.; KONECKY, B. &
SIMMONS, J. E. (2007). Upward range extension of Andean
anurans and chytridiomycosis to extreme elevations in
response to tropical deglaciation. Global Change Biology 13:
288-290.

THOMAS, R. B. & WINTERHALDER, B. P. (1976). Physical and biotic
environment of southern highland Peru. In: Baker, P. T. & Little,
M. A., eds. Man in the Andes: A multidisciplinary study of high-
altitude Quechua, pp. 21-59. Dowden, Hutchison & Ross, Inc.,
Stroudsburg.

ULLOA, D. & YAGER, K. (2007). Memorias del taller: “Cambio
climatico: perception local y adaptciones en el Parque
Nacional Sajama”. p. 42. Comunidad de Sajama, Lagunas,
Caripe, Manasaya y Papelpampa, Sajama.

VUILLE, M.; FRANCOU, B.; WAGNON, P.; JUEN, |.; KASER, G.; MARK,
B. G. & BRADLEY, R. S. (2008). Climate change and tropical
Andean glaciers: Past, present and future. Earth-Science

Reviews 89: 79-96.

7 - #i5h GLORIA IIEEER)

GLORIA FIELD MANUAL -5™ EDITION | 77



YAGER, K.; REsNIkowskl, H. & HALLoY, S. (2008a). Grazing and
climatic variability in Sajama National Park, Bolivia. Pirineos
163: 97-109.

YAGER, K.; ULLOA, D. & HALLOY, S. (2008b). Conducting an
interdisciplinary workshop on climate change: facilitating

awareness and adaptation in Sajama National Park, Bolivia.

In: Mannke, F. & Filho, W. L., eds. Interdisciplinary aspects of
climate change, pp. 327-342. University of Applied Sciences,
Hamburg, Germany.

YAGER, K. A. (2009). A herder’s landscape: Deglaciation, desiccation
and managing green pastures in the Andean puna. Yale

University, New Haven.

78 | 7 - sk GLORIA TiEESN

GLORIA FIELD MANUAL -5™ EDITION



7.7 BRIEEMFEHN GLORIA JAEH

{E#: Jan Salick*

1] Missourl BoTANICAL GARDEN, Saint Louis, Missouri, USA

TR EVE 2Ty, KRR TE R A R AT I R IA
X, i 2 MR A R AR TR BT R AR S RGN
S PIMIE (CEHES N Salick & Byg 2007, Salick 2012)
o B E BRI (K B JR BB i Hh X, R BLE VY 2 9 Fh
B EEREEYZ M (Grabherr 2009, Lamprecht
2012) . fEJFfE GLORIA 1A Il 8 S A AR AL E s 1 7]
iF, A S A IR SR . i A
AT 3 7 1 3 Uk 2% A AR A R S e S5 AT A e S, B2
A MER . XAR T B~ —2% @8, 4t
GLORIA  XfF Mt NAEH B ZLHIWE? ot 4 AT ER
T v LA A3 A R R TR SR AL R IR ? X SR Y,
YT S0 24 N B AR S AN AR T 2 2 N A {3 B I e AR
12 2 N\ TR G A% G (R 8 05 8 A UL I S g (e
VFRLEND POZIR AT AR L RE? 3 Fix sk
W, T LA ELREHAE GLORIA MEZR FgEAT4%, tal bl
FHAT A B 1) 5 8 AR 7E R e XA AT — A AT R A
R B IR

BEERTTERIE Y GLORIA RS o g il i 4 A i B
T A I & AR A H SR . R DLE IR V7 M AL G
HERSFBUEMMHRER (] 714) , ARy
b BB A A AR DG SCHR . X S IS B s e
SRTEG — g UM RS b, IR R DUGE T 3l s L R 40t
AR DX AATT (4 L AT A AT

AN A U0 A0 56 A — B 0 B S 5, (HEEAE
XL REOS A B L. R EEIE (The

Missouri

714 REEYFViR. Suresh Ghimire T+ (B
WK, KD 1 Sangay Dema (AN}, £) 1EXT Jigma
CYMLFIER, ) FEAPHE G A0 T Al AT Uik

5. Ben Staver

Botanical Garden) 7E [GEAEY) 4040 2 ) B6hh L, @7
T B RO TR B B A MR . AR H AR A
Bt m] DU SE H CR#EEE (Cook 1995) o FEEF %
TN, BRI R ) 2 A e AL N B s A P 1 s
(TROPICOS, www.tropicos.org) ~ H, StFHAEIEbR
A, R E A E B R F 5 B
L=
¢ REHHRES
¢ A
¢ UM ERNMA . TR
¢ S (% www.ethnologue.com/)
* RJE
¢ EHEIMNT (FE
country_codes.htm)
(A=
AL AR
Mg, W3k 73
HHR AL
44
I
HAR LR 545 B
1%
G
H/IE

http://www.iso.org/iso/

L JER JER JER JEE JER JER 2N JER NN 4

X RIS 12 mCH®”, wIr BHEIER RIEEY
SRR PE AL T B REMIRE @R (R 7.3)
o LT RN &R S R E RO IR AL SRR,
E SNV AN NI 5 SN 3 2N/ N | SN A SN 5% 7/ RN
A A AL, YRS E RN LA S ARG B
LRI BB iE 2 i X e 3s mr DU T et 7
AT b 7 v L R X R 2t N ) T R AR S IR 5%
hRE.

TR BT b ARG 208 2 I LRI R, 7T DA 2t 4
X 1) 2 55 3 A A O AR AT 24 M N 50 S5 ) i,
FEX 2t N AR T BL RO i AR 2 R S8R S5 ) e ) R
o i, FRATEZLAE GLORIA DX AN [F] FI 0] I At 24 1
N TR] i A AG AR A [ i) BREAT T BT IZ R (U7
M777:Z W Kutsche1998), KH T GIS (Clarke 2003,
Bolstad 2005, DeMers 2005, Longley et al. 2005, Chang
2006) LikZE5XIHET L (Chambers 19944, b)
035

* EHEAREEURZAHIR R

2007, Salick & Ross 2009)

& IO R AL IAIR

Salick et al. 2012)

(Salick & Byg

(Byg & Salick 2009,
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* 7.3 EZABEEVEREEYZFEIEEREN “Ai&” 22 (www.tropicos.org)

@O Food - human ¢ Infections, parasites, fungi @® Cultural Uses
& Beverages ¢ Inflammation and pain ¢ Handicrafts (non-fiber)
4 Condiments, herbs, spices # Poisons and antidotes & Recreation, games, sports, toys
@ Fruits and vegetables ¢ Zoopharmacognosy ¢ Religion
¢ Legumes and pulses ¢ "Humors" @ Accessories, cosmetics, jewelry
¢ Grains and rice ¢ Belief systems ¢ Musical instruments, art
4 Root and tuber carbohydrates 4 General, non-specific symptoms ¢ Psychoactive drugs
¢ Nuts ¢ Other/NA ¢ Other/NA
¢ Additives
¢ Other/NA Chemicals @ Constructions/Structural materials

Latex, rubber

¢ Timber

©® Food - animal

Resins, non-edible gums

¢ Furniture

¢ Fodder, forage, graze, silage Oils (non-edible), waxes, soaps ¢ Building materials
& Browse Dyes, paints, colors ¢ Tools, utensils

¢ Invertebrate food ¢ Transportation

¢ Fruits Aromatics ¢ Other/NA

¢ Other/NA Solvents

Adhesives

© Environmental

@ Medicines - human & veterinary

*
*
*
*
© Tannins, flavonoids
*
*
L 2
*

Other/NA

¢ Barriers, boundaries

Blood and circulatory system

¢ Erosion control

Dental

Digestive system

Fuels

¢ Firewood, charcoal

¢ Fertilizers, soil improvement

¢ Ornamentals

Endocrine system (hormones)

¢ Oils, alcohols, resins, waxes

¢ Pollution control

Female and male reproductive systems

¢ Other/NA

¢ Pest control

Urinary system ¢ Other/NA
Fibers

Metabolic system, fevers, nutrition ¢ Cloth, clothing, apparel, thread © Other

Muscular-skeletal systems < Paper ® Research

Nervous system and mental health

Respiratory system

4 Baskets, fiber, containers, fiber

household goods, fiber handicrafts

¢ Genetic resources

Sensory systems

< Rope, string, netting

@ Notes: detail on use(s)

2
*
*
*
*
*
4 Immune system
*
*
*
*
*
2

Skin and related tissue

¢ Other/NA

& fLGARMCEIA I 52T (Salick et al. 2005,
Salick & Moseley 2012)

& B IX E B KON b AW 2R R AR P
(Anderson et al. 2005, Salick et al. 2007)

¢ HERMNREGLEMRENSHBEY
(Salick et al. 2004, Law & Salick 2005, Salick et al.
2006, Law & Salick 2007, Salick et al. 2009, Byg et
al. 2010, Salick et al. 2012)

& BUEXN SR FEE M (Salick & Moseley
2012)

& SRRSO RHURI R . R
2y, R RAR MO (Salick 2012, Salick et
al. 2012)

& U ORI AR G5 20 R G 3 P o SR AR
1. (Salick et al. 2012)

Fx 7 GLORIA #FrifERIAERZINMZ AN, EiRiXEesc iy
T A B ANEE X T BATNR AR RGN B 28 R GEan ]
A 7E — R RO SRR AR H A W B A 7 IXT5
MfEE, BESAA TEEERNS L, RS 5 R
AR R 2R A T BRI AR

Sk (RFAM 7.7)
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TN

WCA A R R IESC T
RARRH .

1-m? # 7% (1-m? quadrat): T
AT FEAERE L A 1 Tm x TmAK AR
77, WET3m x 3mEET BRI AN A
e

3m x 3m# 7 # (3m x 3m quadrat
cluster): A7 T Tl =1 20T FOREAS
FEHITT A b, N ST
I R 5-m2k b

3m x 3m M #%(3m x 3m grid):
ORHIERIAS x 3041401 (RIOAS
1-m? BRI . AR 1
K Al

5-m#% (5-mlevel): THU& R 5
THI5-mZ 2k .

5-mili& X (5-m summit area):
B E LW, 43 4 e 5%
X, HFBARNAN3m x 3mEETT
AR (psm-..) L.
TRABZ MRS N EL, Fit
LW X TR A FAERE D7 B 2 (A i
F5-mZ. 3m x 3mEE T BEALFEAE
5-milEX P o

10-m#% (10-m level): THI& i /& 5

T10-m&E ek,

10-m L& X (10-m summit area):

B LU X, R A Ll g s X
HFILFNANFEATT ) FAE10-mEk
AN R HEL (HZ . b
185 5-m il X R i 5

10m x10m A# 7% (10m x 10m
squares): 1T L1 X FF & kb 78 14 1
LRI BT, B TS
AJihe, Hrpo By RS

BT AR AT LA X L,
g, RUA3m x 3m FEJTRER— A
TR AR - RIEHN0
AT EMNL K400 K. e
NS XA 7 12 A LI ) ) 3
TR YR EEAT S H -

16-# 7 [X (16-quadrat area): %}
AN X T AT 1-m2 BE 7 2 M, SEAT
16T (A 2T A7 | 2%
HaM .

% & 7% (Abundance
categories): & 1L fi X FIPFh £
IRy R FFATAR I, KB A
SANGEG: rl M), r (Fid),
s (HD, ¢ (EW), d (R#HF).
FER T X HATFM 4.2,

&l & 4% (Alpine life zone):

Ly b 3R A b PR RIS P IR 2258
Bl DL BRI, LG AR 22
A 2 L T 115 R P B %
PR A R R . X — A
TH A TRt ST A 1L AR
W)#EIX Chigh mountain biomes) (I
Kérner 2003) .

- EH s % (Alpine-
nival ecotone) (E( LM E #)
(subnival zone): 7E & L S E

(nival zone) Z MM HAk
URAT IR 5.

& # (Alpine zone): 17 T-Hf4k
k=R ot vl 1 P =
W, FEA S W R A S 2E
FRFIE SN LL R A 35 15 >20-40%

24Ty, W m LA —
RNy A ARIERE N 53 A (T s L
it LAS LR VR O A2 10 b ey LAty
(Nagy & Grabherr 2009) .

& Z 4540 (Altitudinal index): ¥
TE B T FITEGLORIA H F5 X
VU UNERFHEE AR B
SR AR LA T B M 1 V)
FAKT T, SRS FHARRL LG B
P AR S AR XS v FEE SR AT AL CAR A
PIRHLE— AN 1L b 84 LI f (X (1
HIEE) o wfE, RIEWFTEA
WA I AL R B, THEAS
i FEFE 5L (Pauli et al. 2012) .

Y EEFE (Altitudinal
species profile): A Ff 5 k5 1 1
WHEE ISR, B LEES
i R (AU) 5 BR (AL LA 43 AT
Fly (AC)  (Gottfried et al. 2012) .
BT PR IAN AR IR AR
Ho(mo) , MERACHETY (1D, &
iy Gab , MFEH (ni) , HEH
Cindifferent, id) o i, HImEAM
Amo-tl-alZ 7N Z W 4 A s O i
AT, AR R A AN
b bR f LAy s tl-id-al&ow
ZRN R BT 5040 T IR E 58 4
5 B LA I X k. X AN RS
LG AR T 5 23 AT AR
T -

Wit £ B 44 4% (Altitudinal
species rank): Gottfried et al.
(2012) 42 8 R 22 H P AL 43
g, KM B A A e
S, BEAN G AR, A b
BT AL X6 ginl2d: D &
M OERTH R, 2) FT
rAT T EN LA RS, AN T E
AR LA 3) srAarL s
s, HASE G A E ) L Rk T
fats 4) s A E I,
IEN R G IR RS X D 8
SY4 AT TR Z A HE T B L s )
T ) ApAm pl AR B A R L
P53 43 AT T L LR AR AT AT i L
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Yokhs ) J0 A rfleAE L AR AT B
BI04 L AR A B4R 27 (14
Yol

A& (Anthropogenic
activities): X -t BT YR 1K)
HiEsh, e, Rl AdE. Jf
(N3 € <A 8 B e Y 8
DU A A B it T s LL AL A AR )
ZREPERS SRR R o TR I T NS
NG BB J R 25 4 R gk AT
MEERILSR (HTFihe. @FREER
IR, HG S T [ 280 S TE A (] FD e
B KA« X—TAFN
GLORIA H b X ) #5203 TAE
(AT 6) .

H = E (Areacover): 457E[H
AR [l A S 7 25 11 S Bt R T
N, R EALEE (L XA
R e S (ARFAM 5.2.2)
WHEA . ilhn, AR PR R
AR5 B AT 2 ) B T A R AR B
FE AR A 0 TR 56 P 2 Rk R R, o
5cm x 5cm x 3 &, 2cm x 3cm x 12
PRSE . V0PI S AR 5 BT
XA, AT EEE N E
s E.

i B sh 4l il (Arthropod
monitoring): 7EGLORIA H bxX JT &
(a0 R AANEIN TAE: 1) IR
TEA 2) EFHL T AN AT R Bh
YIATROKSE BIEE: 3) RAFE
a3 B L S 2 R e 2 1 B
AT ROKE EIR/NREE . [
I, 7EGLORIA LU X % I B B 75 4
PN TG AES AT I O
AFM 72) .

# . (Bare ground): THA &
f 00— R (surface
type) , BIJCHEY)E 850 LBk (
AP LB A B )

, MEE LS.

+ %% # (Bryophytes on soil):
TE1-m2 R AT THURR 5 B Ak U B
— PR (CGRAE 2) - BEEE
KL b, IR 4R Y TR
i, WAFEZ ERYE.

# A J {1 (Cardinal directions):
BPAAS L2 76 (R, B 7
b .

GLORIA+ £ % #E = (Central
GLORIA Database): fif 17T 4Eth
PIIGLORIAMR S #5124 2
(CGDB) , ZHIEAE T 124
1B FIGLORIAKHEE B (1l
Wik AR WEFCASJENE. LR
. KB EES  (Mwww.gloira.
ac.cn) o WIES WEHE HR B

GLORIA # %47 4E = (CGDB):
Central GLORIA Databasef(14i 5.

Wi (Clinometer): 5 3 i
A, WFERIE5-mZAI10-mZk
B PR S i A L 0 B v
T £ (HSP)Y [ PR Tk, 78
AiE1-m? FEJTIN, 7 B B A
2. 4% % Suunto PM-5/360PC
ARMY .

%@ (Coding): TEGLORIAMIZE
W TR F AR T VRN 2 AN
RAATG — M gihD, X EegmigH T
SPAPUIIE SRR . A RNERE
3R 28 DA R B0 P S5 4 45 Bl
s, AETHEHE (WMERD .
HIrX (ZAF450 g (=4
TR LR (GAFER) L R
AL BIASE 7 IR i s 4
WS WARFMSCARE 61, I
=

& R A HE Y (Cold-
adapted plant species): T 7E{% iR
FAFTAEK. BHEIFAANHEY,
BN, IR 2 4=
Bt () FE A SR . B W B RER I

IHRERAE, I RRAE R0 AR KR
GRS CWfRRTE) o E#H
Wb X 2 4k, HAEKZSERE. HFH
Mg “EFEEY”  (cryophilic

species) .

Z #% (Compass): HAH HAEN
ERT RSP 8. HEF KM Suunto
KB-14/360,

Z # 77 (Compass direction):
FETRE R = A (HSP) T A,
ZIFEVE I N360° o iEER, HTAF
LEWEAW FA, HOWE S A8 77 A S5 1 P T
P AAELE RS, 200 Tl £ 0T
YR J7 AT IEAS B s B 5 A6
PLVERf e AT 567 (AR F.
P A BLAGRGETT R (R
b ZREg. PR, FEdb) .

%= 4 (Contour lines): s
A A2 s TEREAT RE A 12
B, 5 EHE5-mM&10-mEEmLk. X
(55 i 2 L R K42 R AR T T
W f5% e £ (HSP) 11 5

+5 7% X & (Crosshair points):
EFRIFEHE EANZRIZE X o TEARHE
M Z Wik, fE1-m? B,
100422 XA AR AEZEAT o5
FE R 32 55 o

Z A MY (Cryophilic species):
&N FEAIRIEIIEY) (Cold-adapted
plant species) FJ[A SCid .

HHERIR TR EHE S (Data
property rights and data sharing):
Kt P A ORAT P B (A5 (1 J 5K
PR B, R H Al N E A 1%
el DAEFEEE IR AL (Y A &

(AT 6.4) -

¥ THL 48 2E (Downslope Plant
Survey): % XI4EE YRR
S5 AT AR AIE T T FRE (200 4/ A 0 R 5
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K. MimLig Ll s, REB25K %
B —2K100-mK KPR, —H
FIRLELL N . ERAFER IR
10m x TmEL, {E4004 s 241l
I, A2 3 F PP 55 B R T )l
SH (WARFM7D .

E-5m-SA: R L ilgm X (
WK 3.2) , BT LA A
SE: HSP, pSE-5 (hiF X IAIZR),
p5m-E11, pSm-E31, 5pNE-5 (frF
J X [A) 2%)

E-10m-SA: ZR I 1T Ll i [X
(WHE 3.2) , B ~AaR
E: p5m-E11, pSE-5 5 pSE-10 (
LT XIAZ), plOm-E, pNE-10
S pNE-5 (f7 T X k), L&
p5m-E31.

£ 52 4% (Ecotone): N[
PO 1B (R DB, A AT A
- A

B, F AL (Electronic spirit

level): T] B RMH T € 5-m
PAR10-mek, LUK T30 o 3
(Flhn,  “Swiss level” ] &R ff
FE, ECE K sl 1 B )R
RRTFH) o (HBTRMX (Suunto PM-
5/360PC) HAERAE S i, BF AME
R

R HE4% (Ethnobotany): ¥ A
YR G B IS EGLORIAKE
FErR, SR 95 AR el [T A
A AR A T, Bl X
Y A B R AT B AT id A
£ 77 .

EXAP: 7EGLORIAH FrIXH R
HAMEI T AE (Extra approaches
performed in a GLORIA target

region) o

5N T 1E (Extra approaches)
EXAP): X #43 liJll TAE/EGLORIA
HARX IR, (HSTE2S R Ak
A R PR L e X 0 AR
(TE#R NSTAMLEL . SUPM,  WARF
M3-5) HHEAE, FEEXTEY R
WL B EY A IR
LGS ESE (LAFH
FLE) .

L& (Flat summit): 70—4k
o7, T, T “ai” Bl
VA P A Lo TR R TT R R e AR
XEEHL SR E NGLORIA LG . A 7E
WAZBAREL T, A GBI
HOS A LW gh AT B 5, R 55
B RAT R T, DU Y
TR /IR RFAE B 2 1) Y TRl Y
R AT F i A B 5-m 2R 1) P 2
KTF50-m, FH3m x 3mMHE 1T
D E T50-mEE R L. [FIFE,
TSR TG B vy pd B10-m 2R (1 5 2
i 7100-m, #AEI0-mm R E T
100-m#k b (HSTAHE 3.4)

# R (Flexible measuring tapes):

A R ZIBE M R, A2 5 T

50-mEMH . KERERHIL (
W2-mB#E3-m) AT ERE D
S B I E SRR, DK
TE5-mF0-mZk b H = .

L& %0 (Form0): T HIxIX
SRS BIHE S G

k& (Form1): X KB
M zs Hadsg CGRERID

iLF &2 (Form2): £F%-m? ¥t
J7RIE R CBREEID o

itk &3 (Form 3): L& X ks
HEMIE R CBRARD o

itk %4 (Form4): iR E
ORI ALE L R e
FR AR

10 % %5-S (Form 5-S): fE1-m2FEJ7
FRIEAT N T B TH AT SRR (
BRI

L& % 6-S (Form 6-S): £1%710m
x 10m KA IR s (B
n .

k4% (Forestline, =i#1# 4
timberline): L3 A AR AK 20 A 1
.

3 11 % (Frequency counts): I,
INKE T AR T

#Z M #4E (Frequency grid
frame): ARHIEFHEHITTHE, NEA
TmxIm, WAHOImx 0ImM#E (I
BE—rh & AL2) T /INRETT A
FETHEL ZPASHESEPIRE S0 E .
g oy b I D R 5 R ) DA
EH AR, BT RE MK, H
AMH 4028 BE 25U AEF 10-cm.

GLORIA##EF N T A (GDIT):
GLORIA data input tool (45

3 7 {7 (Geographic direction):
AT HER bR 7 s 8 (B
HHEA) I TTAE R B V.
b, HTHiE RS Kb
JIbiE R g, PR AL,
T b X gtk 1R, 1EA7
TEWE R A PG OL T, B 7 5 2
BT AL Z [WAFAE R 22

GLORIA: =By Ll AR 05 i il
ft5¢ (Global Observation Research
Initiative in Alpine Environments )
HI4i5, Wwww.gloria.ac.at.
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GLORIA##EF AN T 2 (GLORIA
data input tool (GDIT): H1GLORIA
P RAER LB — 3 Tl s N 1)
B CE, 8 7RE B AR X YA
LR FE UK BB . H il
FeAF Microsoft ACCESS ) —Fit v
FH Bk 2e B 5 T D 4 1) DY 246
NAEAE (RAF 61) o

GLORIA-E N (GLORIA-Europe):
H—AGLORIAE PRI H , HRKHZE
ARSI RAERTH (EVK2-
CT-2000-0056) L kf, 92
2001%]2003. T H mk o1 463k H R’
MEI23ATH 41, 7ERRIM A B AR X
H184 .

ATl A £ BRI
%] (GMBA): Global Mountain
Biodiversity Assessment (/4
5, & EER T T4 50 H
DIVERSITAS (http://www.diversitas-
international.org/) K2 H— 7T
il BERZIHERE SRR X T
EHAEMZ RN, (http:/gmba.
unibas.ch/).

B A% 8 (Grazing impact): H
TN B M TR b
e, BFEPE & DL A LAY .
TE AR RLS AT ReE 25 SRR
BARLo DAL, 75 AR )
BT HLARTE, Qi fE. mE a4
FHOERBEE SN, LR X
TSR T IR RIS VAN 10 i
iTids ek 3) o HH, X
1-m? FET7THEAT AN SRR /NRE T A
FEHET, B RO T Lhad
Ko

WA 4E (Grid frame): i 2 N2
HIm x ImPARHTTHE, T HNE
W 5 8 B /INFE T SIS v 4, HE
LR LE T HE T AT R A B A E], A
AR AN [E] 1) 77 HE o

P IEAT 24 o )
(Herpetological monitoring): H Aij{Y
FEA T #H7 IIGLORIA H AR X FF /&
FEREAN B I N 25 o TRAT S
IR P AN TR f 5y i B 44N B AR
b2 By VAN w0 S Y X RS i
T V98 G 30 490 D 00 R PR AT M 5 v
A HE AR B 2R A o e 1) 7 ) e LT
300m x SmAEAFEEAT I A . PIEI)
) M AR LS 1 40 A T R Bl A
fERORBLI A (AT 7.4) .

&l & ## X (High mountain

biomes): L& Ao

& L3R4 (High mountain
environment): Z8 4 i 2 15 =
AT Calpine life zone) o #i2
FaTroll 1966 115E 3L, i =
2 4E 1) HAARRIEN L 1
fr#: 2) BT UK H
s 3) F AN T FE DA R 45
FER A A T EEAER . I
IEIIE: N RS I E SR ] 7l |
FlF X Ry T, DA EE A N T
Hi R S 1l DA B AR B (R
EEM, X LeE R WA
171 E IR 8L (Korner et al. 2011) o

T4 5 % & (Highest summit
point - HSP): 1LV (1) iR = i, 2
M e R &SR 1L ”
s AT E R T . T
8 G B AR L O
Ff s o AL T g X A
T HBARLAE N A A

HSP: Tilgfz i s Chighest
summit point) 45 .

BAL (Insitu): 8% KA B
VIR T AL S bR B . BN, fE3
SRR B R HEAT TR AL (1
PRt .

% X E %4 (Intersection lines): M
TV f5% iy s IR AN IR B T B (FR
b, K. Fr. ) B5-milig
X LA 10-m Il X 456 B 4. FLl
I ApNE-5, pNE-10, pSE-5{iFix4
228 55 g X il PRI A8 S

GLORIA WL i 72 % 4 5l 47 g
(Invertebrate monitoring on GLORIA
summits): FH FE BIF 5 v2o0) oA 5
JECENPEAT W, AR A R I P
o BEBHZ 57 FELEX TR
FAFEAT AR (AT 7.2,
Mikhailov 2009) .

+ &£ # R (Lichens onsoil): 7£
T-m 8 75 v AT THAR 5 B Ak I v ) —
Phh A, MR T3 |,
HAW G E R, N ZHAR
e

E4# (X))  (Lifezone): HiEk
Hb—E¥ 18 (geo-biosphere) K
—ANFERIG, AAEYTEREE.
EREKE . IR S E
K EEE K€ S (Holdridge 1947) o 4=
v KE 5 Walter (1985)42 HiH)
zonobiomes (CE4)71) MHES E 4 .
mimE A drH Calpine life zone) W]
BB A IRATA o L AR R X
SR, REUE T HUER T A R
AR X ) — R A SR T

% —4F#% (Line-pointing): ¥
BRI A - R AT R i
JRE R b 2 S R ) THIAWL g B L .
GLORIAF I A, 2%y A T
of LU it DX EAT R D 7 1 T
AN X R A3 51004 (LA
FM 5.2.2) o XWFIELEXRAFHE
AT AL _FI10m x 10mRE 7 (18 7
F,  AEANRE DT PR A I A A2 400
AN (AT 53) o fEFTH T
YIRS, XHEAN00-mEE T #7400
ANEFRIEE CRFM 710 o FFEE
HI B AR KL E2-mm.
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A (Litter): THIAR 5 FEAL I
H—Fih R, RIZET A
xte

Lk (Local partnerships):
524 N R Yt X ST A R AR AT
FKEX T 1L GLORIA H AR X A 3%
A TS, W DRI S
53R G H A N 2 TR R B4R
(AT 7.6) -

Bif% A (Magnetic declination):
AR (FRACKD J7 w5
iy =R | SR P EIN PR
A, HOR/NIGRT AL A &,
JERTREBERT BT AE A . AT AT
(el i i w2 e o v
ffi: http://www.ngdc.noaa.gov/cgi-
bin/seg/gmag/fldsnth1.pl

F % A (Master site): 74T
TEGLORIA LU 55 25 BRAE b HE 1
GLORIA H#5 X A ToV2TF e i R} 24
FU. WOt R IR FEsh . X2l
FHFFL T HET O 0T 5 BE S F
il i, BT AR X STAM,
SUPM B EXAPH) 75 B A 7%,
CARR BT XS4 kit MBS
JRi~ AEPAE LA S T L A
R AR . BN, KT
AR D) LIERUEYE . Y
R MK, PR O
NEERIWETL, ST — D R AR
ZREVE DL A B S5 AR A
TER . 4R, TEERFFT SR
LEAF 5T TAE, NEFEEATF M.

€ %4 (Measurement lines): il
W g v i SR AR TR B . 7R
BEE FACE LA R B 7 6 CRIA
TR0 $52 755 1 803 m x 3mAF 5 BE A ALY
FIEL, LI X AN 5T
) s

& & (Measurement points): 11

& (EE) BRLE
(Moderately shaped summit): 1)
TEA R TR, A SR
S ET DA AT 000 S R A
s 2) AIEMITI AL, TR B i
HREH I 5-m IR /N T
50-m, F10-m#E & /N T100m.

WM (Monitoring): X B %5
BRS04 R E R WA, (H&
A 18] € 8 H H bR DL E I 261k
H (1% 2 WL Wsurveillance,
JLElzinga et al. 1998, Legg & Nagy
2006) .

WM& (Monitoring cycle):
B R A R AR DRI A2 3% T7 V20T
GLOIRALLIWER 7L AT AT . 1A
B AL AW E R RS B0 HEAT —
/&

% W& # 5% %  (Multi-Summit
Approach): N LIRS RAEAL G
[ i L L A P A T L DL BRSPS %
6 B L IR PR AT SR P 10 R AR 5
o 15 HARIX IR AR = T
B Ll 15 S L AT T A SRR E bR
(X N %o A B ER R
WIREIX o FERRN LR, HBRIIZR
FH AR TR BOAR R LT R AT
BT

N-5m-SA: Jb_E g 1ol
X (WLE 3.2) , HWFAHmR
SE: HSP, pNE-5 (715 X [1]£k),
p5m-N11, p5m-N31, pNW-5 (fiiF
5 X B 28) o

N-10m-SA: Jb3 19T 11104 B
X (WLE3.2) , BurbMss
%E: p5m-N11, pNE-5, pNE-10 (fii
FREIXIAL), plom-N, pNW-10
A pNW-5 (f F k5 X [ £8) , BA K
p5m-N31.

MZE#H (Nival zone): i T = 1Ly
2 LR IRy, FEYETE S
FAEAWE.

p (-N13, -N33, -E13, -E33, -S13,
-$33, -W13, W33): 3m x 3m#tE 5
W b CGREAF5-mdz I,
K 32) .

p5m (-N11, -N31, -E11, -E31, -S11,
-$31, -W11, -W31): 3m x 3m B
RER T A A, AL T4 By
PLRI5-m2k I, A By
TE P £ i A A R R B — A
Bo p5sm-..m T A E5-milig
X. WA 3.2,

p10m (-N, -E, -S, -W): 10-m1ljl&[X
MR A, AT A = BB T A
10-mZk I, AFMELN T2 1E A
LB 3.2) .

PAF: y “ 5 50 AF HIFURAE 7
722”7 (see Point and Flexible Area
sampling method) 465 .

2t % E (Percentage cover):
*E%%%*E’Jﬁ“tlﬁ%fi CHFb 2
B, BOE RN E R R 5 BT iR
EFEHII A L.

B8 415 (Photo documentation):
TERAT B R AR, AP FAE
HOTE SR R (4o B BT A o RE b, 75
AT A, AN 3m x
3mEETREL 1-m? FETT . BT A g
S DX s T v i S HEAT AT 2
IREAH ISR . ek, R
TSRS HILE 1l G ) A
AT IEAE S, CHRAHC S B0R) ) gt
TLBRAEID .

W[5 48 % (Pitfall trapping): %}
M TCEHESN W 2 FEEEAT TR A 1)

W X P FH T 5 7K A REHLIT A 1) FRiETi % . HERME T (R#5200-
AR -
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mb fERERE, BN E e (R
B2FM 7.2) .

A7) e 4EAE (Plant functional
traits): YN —FRCEEY . &
T2 DL AR, IR LT DL
WL R AR S RIS, e T R
frpme SR BE )AL, AR RS
O AR E TR EE R DA AR TS RGURHE
FEHE R (Pérez-Harguindeguy et al.
2013) .

L5 R EMAKAT % (Point and
Flexible Area sampling method):
H- RUE S AR S B LSS Al ok
T RR AT WA ) 55 FE BEAT A5 I (Halloy
etal. 2011) . SAB S X P74
FH T L0 J X 0 5 B2 PR M2 1
HWE (AT 5.2.2) .

4 FI4E (Pointing frame): i N
AHIHAEHE, PAEAIM x Tm. &M
MAERRILAA1055h BRI 4n4s, Hk
100+ T2 3 &) o3 i fE
1-m2THIAR P o 41405 A Py 32 7 BE
BES-cm, TATYH4E A FEA10-cm (
wWHE 4.2 .

W #5HE £t AL (Pointing with a
grid frame): P42 4Tm x Im. 100
A A SR IR BT S R Ao 4
BUEHAT S EEW . AT
s, PRI E 90 25 5 DL T b
R TTEE (B0, AN
PR B340, W55 4 H34%

) o BRI, HIXFRNITIE, @ BRI
HIPFPET A RE B R REAE SR Bl )
ES8

H-%&# &% (Point-line intercept
method): I B4 RE — 8 1) By ik
ATEFHILI, W0 A 55 R DA S
RBAUHIE . 125 W.GLORIAFH I
FH A 2 U P 2

F € % (Principal measurement
line): IO i & i 2 id pSm-.. ;U F
Ep1Om-... MELZ, EEAEE
Hrm A%, HH4%. ER
G M2 2k 5 B 7 ) £k 2 [A]
Rz, EanS TS e
JR PR JEVETE M =45 15 E 3m x 3m
FETHE, AT DO 0 2R A
FRIE R

#7 (Quadrat): X B8 T-H#H4T
VEANE A & 1-m2 K ARE T .

FJ5EE (Quadrat cluster): ix 45
FE 1L X AN B T 7 067 1 B Y
3m x 3mEE B

S-5m-SA: 7 TR 3 1) b LU
X (WLE 3.2) , B FAAR
SE: HSP, pSW-5 (T F3 X [HZE),
p5m-S11, p5m-S31, PLK pSE-5 (fif
TRXIEIZ) .

S-10m-SA: 7 T F 3 ) T 1l g
BIX CLE 3.2) , i A5
SE: p5m-S11, pSW-5 LK pSW-10
(P F X IALZR), plOm-S, pSE-10
Al pSE-5 (M THIXIAIZR), LPAK
p5m-S31.

X4t (Sampling pin): [T £ Fh
EFIIYE,  WirE-m2 i kAT
PRASET V2. A L0 X DL S 10m x
10m KR J5 HEAT [ S-S OE AN
WA, DLAAESCN YA AT
R LN A o i, AT LASR 4
1 BLE .

SAS: 11X (Summit area
section) HI4E5 .

WA (BEfED) W (Scree): HEATIN
PR FE AR o ) — P 2T i
AR, BIERE ARSI A
Wy AFERNIA SRS, TR

#F L /DEE T R, HE
BRTIER CSBHARED .

+3EF R (Soil variability): &
FESRIC- AL M a0 R 3 pH. CN
5 NPH. RGPS AS A
ERCTI B e S e £i) INC R S
AR EEAE (AT 75
) .

RA %A (Solid rock): THiH 7 )
T ) — PR A RIS
H, BVEEEMHEN S A, BOHA
REgRe 2l Chn FH 2 S 1 ek 1
)

M7 % E (Species cover): f£1-m?
FEJ7 S BN F ) 43 L a6 R
HE AL BT AR (an, dn
BREDF 5 PE0.01-m2 TR, Tit
FEHu M RE ARy, a5 B2 A %
) o EMMERERER T, hTAH
HES, FrAYFI SR FI]
14100%. X HL 2SI A AS [F R AR
Z A ES, FrA4EE MY e
FREFATIE R CE BRI H A I
MIAN—E BB RFD o HEFFE L
U Jd X AR H 0 i 2 FE AN I, R
ANEF ST R 72 PR A
ZWATFM 5.22) .

STAM: GLORIAZ IR FL% H i)
FRAEICIK 7% (Standard recording
methods of GLORIA’'s Multi-Summit
Approach) HI4E'5 .

AFEILFR 7 (Standard
recording methods - STAM): % &1
FUE RO B AR R D BRI T I 4
B, IXEEFRAEATIL S EFD IR
T A IGLORIA B ARIX, LA {H
F % HGLORIA Y TAE 15 2] A
L R R0 R R I O e
BEAT A E LR (WATM3F4)
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/NEET7 SR 7T 3 (Subplot-
frequency counts): 7E LLII&[X {116
1-m? FE7h, SRR NAAEAIM x ImE)
ATURE IS AE, 0 SRS/ TR AR )
IS L CEZEE X 4 Y
WREHKXEXESY, Walxtkaie
FYEATIES) PSR R i 17
HATIE S . MHSHEART1004M0cem x
10cm /Mg, TESKHI N A RN
& HRAEI P DL TBCHCR Wl ) HH IR
o (WAFME1.2) o AN
JRSE LA R AN, A% ER
TEMB BN VI 2 G b
THRELE R KENIR ], PG
YE AT e TR A N4

T EE-N PR EE
(Subtypes for top cover estimation):
EXNAERKELEE/NZ T ERKLE
WA LS AT M AAET-m 2
LR 20 I E R R A
YIREAT A oy B BT, )
AR SRR X e B 1) 5
J5E FH G P o5 1 2 S 20 () T R ke
N

1y 5 (Summit site): 7EGLORIA
WA TE CAE R gk BT AR 2
FEPE RIS B . 1
R DU LS E— B R, A
X B 22 20-m e
RATReHE £ & TR g 1
Dyl Vg s, T BT T BE U Y L
W, X T RO L AN A T
ERRA 224, AR+ 2 ik
FrE A, MR AHAZ IR,
[FHE, B Y K
A SPHE A ol Ut BT R (1
o, BRAELIEIRA BB B
WIRYEE T E 0, HEE
WB TR A AT I R

& X (Summit area): 1 10 5
FHPEEREEIX, A4E5-mILIEX (
H16MMET) AO-miligX .

1/ 55 X (Summit area section):
5-mAN0-m L W X 23 3k — 2Kl 5 9
ANTEIX (A L8N TEX) ©
TEIX LGP X A 3E AT 2 25 Y ) TR
TR AR R S .

1L #% # (Summit selection) (
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e ——[A]— H AR X % L U () S
TERIZE YN % —B: 3) Hg—— ]
Al I FRIE AR L Vs 4) AR
AR ——FEZ DX AR B 1) 4 B s
BAEREM, FHEARZHEMBE
FALHIEAES A 5) B ——F—
HARX & I BEA % —5: 6)
IR/ LR A P sh—— BT
NIRRT T4, T i AR+
R S SR AR T ARG
B

SUPM: #h 78 PR AR B iH 5id %77
% (Supplementary sampling designs
and recording methods) 45, N
GLORIAB 5T Wl 1) mJ e 550 2 2 410
IR A A

Fh 7 e R A R 50k 7 &
(Supplementary sampling designs
and recording methods - SUPM): iX
A N A R AEGLORIA LG TT e
(bR HE R R A N A IR 7R, 1
SO R A A AT
3-4) , FEEIXIERACHEY), MadE
BRAM R RE S B E DL R AR R HERE M
HEAT AR A (A LU g X
TR R R A, fE1-m? BT
AT A, BAURAE10-m
L X AT A -m? B 7 T A 55
(AT EHERLE .

#h 78 HE1-m?# 77 (Supplementary
1-m? quadrats): A T #2 = k)
GLOIRA LI I R4 1 40 T AL 11 4t
PO, PR A N — 5% #1-m?
FETTHU I 38 I0T-m2 R 5 A

TAEAHEE 547 19 3m x 3mAE 5
FEIL10-mEZR AL E (WA TFH 513
DL 5.3) .

&k KA (Surface types): 7E16-
FEJT X BEAT AN [F) b 2 S5 28 [y T A =
FEAGI, X et R 5. g
Y. RREE A WA M. FRHb.
T R SR, L AR (8
AN E A 5 L) LA
T o AERT LU J DX P JEAT THAR 55
JEAGIIET, #hR IS 7 FAH A

1E# (Surveillance): &7 H “I

W7 —Im & SR . XER i
M7 FERTELEES G T
AL HE T & (Elzinga et al. 1998)
, W IAR AR S A Z A
M. R bE )G EEHATE R
s, WA 8”7 (Bunce et al.
2011) »

E A& [X (Targetregion): fl& 14
AN, IR T X I HROR
(RS R L X YE ] . A% X
B, 7KF 7 1) b ASARRRAE B 1%
AEERANE R 7 57

2K B 3 )\ & (Taxa input sheet):
12 bR X R IR 03 R
HEC SR A, AN, M
BR P40 DA A TR B4,
SR FIGLORIAH S Hffe i (L%
6.1) .

WAR AT & (Temperature
data loggers - T-loggers): J{U& 7£ 111
VA [X b2 10-cm R X il 5 Bk AT 3 220
AT CEREVMSIE 7O 1
MM BECRA T AR
FEidskds, —FiZE “Geo-Precision
MLog 5W”  (www.geoprecision.
com), FH—MZ “Onset TidBit v2”
(www.onsetcomp.com) . Wll&E K H

(K952 X AN ) L WA i P 3 AT LA
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AT I PR B2 AR T I [P AR
.

MEHEHIET (Thermic
vegetation indicator): I %G
FRAE, SR WA A2 Vi RO P4 A 5 A
eBEH (1 Im-m2 B 4R34
BRI, X PR S
ST #vE B FE (Gottfried et al.
2012) . MEREPARAR () AFEH
MBS SR CInACE
B, W S = G (W
B x 55 (R / XERE (W
D, FeH G RARD PR IR

E B 454F (Thermophilisation
indicator - D): J& 12 I 5 AH [ 4
Tl P 58 P AL P R AE B
(AR HR PR, LR &I 5
URHEAT W0 B 40 8 A i o 1) 22
fH: D=SHXAEFN - SILLF
# (Gottfried et al. 2012) «

TiML 25 & (Top cover): fE1-m? Ff
Jr, AR S T b A )
B G AR | o e OAEE T
WS ML) o BT HiERRm
AR 75 5 2 F1°9100%

10 BAK pSW-5 (fzT i [X [A]2k) Fi
p5m-W3T1,

4% (Zonobiome): M4 Walter
MAEBRGKRI 7y J7iE (Walter &
Breckle 2002) , K SA%AE N ERER
R A T R 2R T R ) 3 T
LY (geo-biosphere) 27,
Sb T AL SAREHE T AEREX,
A A A B 228 Ff— > A
o WAERKE, W RIERIHON 4
Wit o kb RS R Dy L AR
(orobiomes) o LA Al HY B
FER— PR v, ] A e 5

PEREL, w5 PENYIRRE 2 b E % (Treeline): &5 KT-3-m# FEPAN B LN o
(Gottfried et al. 2012) . ARBEIAG 1 LR

EEMY (Thermophilic plants): #4245 % (Treeline ecotone):
TEAGE S T ELR R A B R RRARER LA P 2[R I 7T o
A HEAE AR 5 B — 5 K PR
REIEY) . X 5L Z R 2 A ##4 (Tree species line): FrAK
P&, n s R A R L AR PP AR (L5 5 E) B I8
TETEAL T iy vp O L B ) A 5 WA AMEY AT ERR
o B S I (R 5

T-loggers: T AL IG5 i 5% %

=4k (Thermophilisation): & (temperature data loggers) ]
YIREIE IR AR S AR R R ) 2 5
BERAEA, A 2SR, Y Y (Vascular plants): 1)
o EREN L E LT, Gottfried  Z M FVEE XTI FREBIREY (
etal. QOI2)fFHIX—ARIE, HT ARG B AR E R 0 B AT
HIRREE g, BHARX 3 K 1.5) 5 2) THiAas B 0 5 v i) —Fh
by PR X3 PN AR R v LD R A FRAY . I YRS ) RN ) THAR
AR . SRR AT « .
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indicator, D) RBEATHIE, S W-5m-SA: PEI g E g B IX (I
S BGRB8 Bl 3.2) , MMM S E: HSP,
HTER R B I 55 1 B2 B pNW-5 (£ T J X [H]£&) , p5m-W11,
BTG OL (Ut BRI LA R T p5Sm-W31, Ll pSW-5 (fZ Tk X
i BAE B Rk ()~ RS LT Ry [2E)
iR O, AR R SR
iy B A7) 5 B PR BV R R O W-10m-SA: PE3 (1) F L0 B
(e siin “ =594 B Em X (WE 3.2, HaF SR
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Form 2 1-m? quadrat| EXAMPLE

Country code” AT Date 09. August 2010 Aspect®? SE
Target region code” HswW Recording time from 10:45 to 12:10

Summit code” MEX Researcher(s) Maria Montealto, Yuri Serov Slope (1217
Quadrat code” E31

Top cover of surface types (%)4)

Vascular plants 32 Pointing hits®) Total hits'”

Solid rock 44 [ pho b0 WU b 39
Scree 8 Hﬂ I“ 8
Lichens on soil not covered by vascular plants 25 I 2
Bryophytes on soil not covered by vascular plants] 3 In 3
Bare ground 10 Hh ”" 9
Litter 05 0
100% General comments on the quadrat
Subtypes in % of the top cover types) Likely Festuca versic. ssp. brachy., but might
Lichens below vasc. pl. 15 Bryoph. below vasc. pl. 2 also be F. quadriflora; Arabis: we think it is A.
Lichens on solid rock 35 Bryophytes on solid rock 0 b. ssp. stellulata, but it also could be A.
Lichens on scree 20 Bryophytes on scree 0 bellidifolia ssp. bellidifolia (for both cases see
Plant s . o/ 16) herbarium material collected outside the plot)
pecies cover (%)

Species cf.”|  %-cover® Pointing hits” Total hits'”
Carex firma 22 Wb 21
Festuca quadriflora ‘ ‘ 4 | il ‘ 5
Dryas octopetala 8 MU 10
Arenaria ciliata ] 1 I\ | 2
Arabis bellidifolia ssp. stellulata t 05 I 2
Carex fuliginosa ‘ ‘ 0.05 ‘
Salix retusa 0.7 }I 1
Draba sauteri ‘ ‘ 0.001 ‘
Salix reticulata 0.03 | 1
Poa alpina ‘ ‘ 0.03 ‘
Festuca versicolor subsp. brachys'rachys‘ s ‘ 1.2 ‘

] |

[ | |

[ | |

| |

|| |

[ | |

Cover sum® 375 If you have used extra sheets, indicate 1of 1
Total number of vascular plant species 11 their number (e.g. 1 of 2, 2 of 2 etc...)

See back page for footnotes
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Form3  Summit area section (SAS)| EXAMPLE

Draba aizoides

-
-

41)Potentilla clusiana

12| Salix reticulata
13JPrimula clusiana

42| Saxifraga oppositifolia ]
43JHedysarum hedysaroides

Codes of" Top cover of surface types (%)?
Country AT Researcher(s) Vascular plants 64
Target region HsSW Maria Montealto, Solid rock 18
Summit MEX Yuri Serov Scree 10
SAS EO5 Comments on grazing impactss) Lichens (excl. epilithic) 05
. 0.4
Date 11. August 2010 Few faeces most likely from g;yrzphrxgjﬁd a
chamois and slight browsing Litterg 01
Time from 09:30to 12:05 damage SUM —700%
Abun- | ocover” Abun- | o.-Cover”)
iagd 5) © iacd 5) °
Species 71 gance®| (optionan) | [SPecies °"| dance®| (optional)
1jCarex firma c 31) Agrostis alpina s
2|Dryas octopetala ‘ ‘ c 32 Androsace chamaejasme ‘ ‘ s
3jFestuca quadriflora s 33JEuphrasia minima r
4)Silene acaulis s.str. RE 34| Minuartia sp. small gl
5)Saxifraga paniculata r 35Ranunculus alpestris
6]|Carex fuliginosa ‘ ‘ r 36 Sesleria ovata ‘ ‘
7jMinuartia sedoides r 37| Thymus praecox
8JArabis bell. ssp. stellulata \ t \ r 38)Selaginella selagionoides \ \
9|Sali>< retusa r sofPedicularis verticillata
10} Arenaria ciliata ‘ ‘ i 40|Gentiana orbicularis ‘ ‘
r
r
r
r

14jDoronicum glaciale

44fMinuartia cherlerioides ‘ ‘

s

s

s

r

r

r

s

s

s

r

15)Crepis terglouensis rl 45| Saxifraga androsacea r
16| Sesleria albicans e a6]Ranunculus montanus e
17JCampanula alpina s.str. s 47|Pedicularis rostrato-capitata r
18§Polygonum viviparum ‘ ‘ s 48|Luzu|a glabrata ‘ ‘ r
19fPoa alpina c a9l Armeria alpina r
20{Draba sauteri | | s 50JGalium noricum |
21| Saxifraga exarata ssp.mos. r 51| Thlaspi alpinum r
22|Pritzelago alpina \ \ r 52fHomogyne discolor \ \ s
23|Saxifraga aizoides s 53JAster bellidiastrum s
24{Petrocallis pyrenaica | ] r 541Soldanella austriaca | ] r
25|Myosotis alpestris s 55} Valeriana celtica r
26fPedicularis rosea | ] r s6{Dianthus alpinus | ] r
27|Draba stellata r 57|Euphrasia salisburgensis s
28|Bartsia alpina ‘ ‘ s 58]Veronica aphylla ‘ ‘ r
29lPotentilla crantzii s 59|Huperzia selago r
30]Gentiana pumila . r sojCampanula scheuchzeri [ ] s

Comments on species recording

Total number of vascular plant species
in this summit area section

62

(comparison with herbarium material collected).

Minuartia sp.: a small individuum in the lower eastern part of the summit area section. Could be Arenaria sp. as well

See back page for footnotes If you have used extrasheets, indicate their 1 of 2
number (e.g. 1 of 3, 2 of 3, etc.)
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Form3  Summit area section (SAS)| EXAMPLE
Codes of" Top cover of surface types (%)2’
Country AT Researcher(s) Vascular plants
Target region HsSwW Maria Montealto, )
Summit MEX Yuri Serov e 9\ ee
SAS EO5 Comments on grazinw& ) Lichens (excl. epilithic)
Bryophytes
Date 11. August 2010 CIO Bare ground
; . . Litter
Time from 09:30to 12:05 [SUM T00%
) Abun- | o,_cover” ) Abun- | o,_cover”
Species” ot 4ance® (optional) Species® | dance®| (optional)
1|Festuca vers. ssp. brachyst. s r 31
2|Par'nassia palustris i 32
3 33|
4 34
5 35
6| 36|
7 37
8 38|
9 30}
10f 40]
1 41
12 42
13| 43)
14 44
15 45
16 46
17 47
18§ 48]
19| 4o
20| sof
21 51
22 52
23] 53|
24 54
25 55
26 56
27, 57
28] 58]
29 59
30 60,
Comments on species recording Total numbgr of.vascular‘ plant spec‘ies 62
in this summit area section
Festuca versic. ssp. brachy.: likely it is F. versic. ssp. brachy., but it could be F. quadriflora as well.
See back page for footnotes If you have used extrasheets, indicate its 2 of 2

number (e.g. 1 of 3, 2 of 3, etc.)
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