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Why to use constancy columns
in large scale vegetation classifications
and analyses?

1. An alternative for regions where relevés are
still missing

2. Data can be easily excerpted and
computerised

3. Calculation of diagnostic species with more

general validity
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Data used for testing

Stephan M. Hennekens
& Joop Schaminée

Cynosurion cristati

107 constancy columns
Based on 5,133 relevés
738 species

Various geographical regions of
Western Europe (Great Britain,
Germany, the Netherlands,
Slovakia, Czech Republic, Poland,
Scandinavia)

Gilles Thébaud
& Camille Roux

Oxycocco-Sphagnetea
Scheuchzerio-Caricetea
Molinio-Juncetea
Phragmito-Magno-Caricetea
22 alliances

852 constancy columns
Based on 19,452 relevés
1,251 species

Various geographical regions of
temperate Western Europe (France,
Belgium, the Netherlands, Germany,

Switzerland, Austria, Czech
Republic, Great Britain etc.)
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JUICE program

Work with constancy columns

: Constancy columns Constancy columns
used as 'relevés' as randomly generated relevés
. in a virtual relevé table

' Relevés 22 1111111111222
Species 1251 1234567890123456789012
Festuca pratensis 0 dma..... Rl ole|e]efe]e]e]efe]e
Veronica chamaedrys 0 Bl ot da b ledatatelatolalelefofolofels
Bellis perennis 0 1N ANNRRARA Xalafafafo|a|a|s]s]s]s
Rumex acetosa 0 4b+. . RelololaF@alelefels | B —— — o — | 4 sesses s rsrssnse
gigizzxxgréggzzszm g 3:1 .......................................
Dactylorhiza latifolia 0 PR N M 1 1..... 11.111
Trisetum flavescens 0 Y RRREMAAARARAANEREARE @ ] o e e e R R R ) U
Ranunculus acris 0 4ba..... HortolelofsM@alelo]efo
Trifolium dubium 0 [ ERRBRREASENARRRRRAMEE 0 = = iF = SR AL RN A CRLE ii dii
Trifolium pratense 8 g;: ..... E 50 S 8 B + o e PR [y PR 1o R [ oo
A tansg @ 0000 0 3bp@ilifefelefelelelele]ofofefe]o]o]e]s]e
Phloum pratense I R M MM 111...... 11.111.111.
Anthriscus sylvestris 0 ~RARRBANARARHSRAAENAREEE @090 B R e e R S Ui
Pimpinella major 0 3. le|eleletelelalele]elafe|e|e]efe]s]e
Leontodon autumnalis 0 3. fetvietote Dtoiiololetols]ofols a st s e s
Cynosurus cristatus 0 prteieteloteiate Alalelafelelololalale e s s s e s st e e e e
Taraxacum campylodes 0 3.l D e falafelafalele F0 1715
Polygonum bistorta 0 3. leocfeieiotalala]e]s|s a..h..

Species constancy All table is restored — plots
used as ‘cover’ are generated randomly

from species constancies
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JUICE program

Work with constancy columns

Constancy columns Constancy columns
used as 'relevés' as randomly generated relevés
in a virtual relevé table

Releveés 22 1111111111222

Species 1251 1234567890123456789012

Festuca pratensis 0 dma..... Botlodolo|efo]o]efe]o]e

Veronica chamaedrys 0 dlomieldalobilatiialelatelitelefolofolels

Bellis perennis 0 1N ANNRRARA Xalalafafe|a|a|o]s]e]s

Rumex acetosa 0 4brH. oo lelelete CHRRE CMERREN 00 v —— — - —— & ——— — —QEOE RUE SR SR 3 SR RO R
Cerastium fontanum 0 Al It tattehlelelalele)slsfslofs B e — — = b —————— . i (v e e s e e e s e e s e
Bromus hordeaceus 0 @b oleloleletololetotelalolafolalefalo]e]e

Dactylorhiza latifolia 0 P TR NN N r 1 1..... 11.111
Trisetum flavescens 0 N RMRERRARARAMBRMEEHARE Y T e R R R A P g
Ranunculus acris 0 4ba..... HortolalofoM@alefo]e]o

Trifolium dubium 0 [HRERARERSANEAARBARAEE 0 | — 0 = o - - SECCEL R AR U e
Trifolium pratense 0 4;: ..... Lo balofofelelelofols + b S5 i WS By ISR e [ (SRR
Ajuga reptans 0 PR fofelefolololelelolo]olefe]o]o]e]s

Phleum pratense 0 b lefelele &AL Lfualelalalelafe 111...... 11.111.111.
Anthriscus sylvestris 0 CRARRARNARARNSRANAAREAS @ 000 e P SR S S PO
Pimpinella major 0 3. |ofeleletelelale]elelafelefe]e]e]e]e

Leontodon autumnalis 0 3. feletefote Dloivieloletelsstols S
Cynosurus cristatus 0 3horkle e te folelels @alelelafelelafelelels | i e st es e e s s e sess e e s
Taraxacum campylodes 0 3. P fe|ols MM Dl fedefoafo]ofo]els 1150
Polygonum bistorta 0 3bal.li[.leleieieialeiafe]als .+l rereeseseserees -

Species constancy All table is restored — plots
used as 'cover' are generated randomly
from species constancies
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Constancy columns as 'releveés'

Analytical tools in the JUICE program

e (Classification

The same process as in
phytosociological tables

Each column has the same
value in classification!
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Constancy columns as 'releveés'

Analytical tools in the JUICE program
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The same process as in
phytosociological tables
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Constancy columns as 'releveés'

Analytical tools in the JUICE program

* Fidelity calculation

Fidelity calculation using:
(" Presence/absence data (@ Coverdata
Transform.

of covers: @ Mone ( SOQRT ¢ Log
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Constancy columns as ‘releves'

Analytical tools in the JUICE program

Initial entry number:

Relevées 22 113111131111222
Species 1251 24567890123456769012
Veronica chamaedrys DI B A A PSP P
Bromus hordeaceus 0 » RIS O A TR SR A Sl T
Trisetum flavescens 0 . ‘o

Bellis perennis 0 Bliiievses Bevrevieass
Dactylorhiza latifolia O B B e o v v Sehiye r.
Festuca pratensis 0 " Al .o
Anthriscus sylvestris D  Biiiiivasridieessadid
Cerastium fontanum 0 B T s i avasg Ao A
Festuca nigrescens s. nigrescens 0 .

Trifolium dubium 0 a,

Crepis biennis 0 B S e ma s e v i
Carum carvi U B BB e ev e reierriansenae
Carum verticillatum 0 4.a ..m..1
Serratula tinctoria 0 B Y LT s a..
Initial entry number:

Beleves 22 1111111311222
Species 1251 1324567890123456765012
Veronica chamaedrys o 4r

Bromus hordeaceus ¢ d:diciasneis

Trisetun flavescens 0 | FP SR R OO e R G
Bellis perennis ¢ [ § ESRPPRORBRY &G e e
Dactylorhiza latifolia ¢ 41, x
Festuca pratensis 0 4am al
Anthriscus sylvestris o Fiissiae olaidihp oo bialsisudlh
Cerastium fontanum 0 BB A e s
Festuca nigrescens s, nigrescens ] - T
Trifolium dubium 0 BiBoiscsnesmoniosseinsens
Crepis biennis ] X | o PRI RS DR S E e
Carum carvi o QAL S S e ienit e
Carum verticillatum ] 14.4a. m. .1
Serratula tinctoria o dm. .. a
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Constancy columns as 'releves'

Analytical tools in the JUICE program

* Searching the most similar columns

e e R T rpree—_

Euclidean or Sorensen distance of all

columns from that which was selected.
(Menu Head > Store Values to Short Headers >
Distance from Selected Relevé)

Tichy L. et al. — Analysis of constancy columns in JUICE — 21st EVS Workshop, Vienna, Austria, 24-27 May 2012



Constancy columns as 'releveés'

Analytical tools in the JUICE program

NOT ALLOWED!
..  Merging columns
Tool is missing. T
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Constancy columns as 'releveés'

Analytical tools in the JUICE program

NOT ALLOWED!

Tool is missing. « Data stratification
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Constancy columns as 'releveés'

Analytical tools in the JUICE program

Technically possible
NONSENSE!

« Combination with relevé tables

Species constancy
used as 'cover
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Constancy columns as 'releves'

Analytical tools in the JUICE program

Technically possible
NONSENSE!

» Assignment of new relevés to
constancy columns

Species constancy
used as 'cover
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JUICE program

Work with constancy columns

Constancy columns

Constancy columns

\ . as randomly generated relevés
as 'relevés

in a virtual releve table

Releveés 22 1111111111222
Species 1251 1234567890123456789012
Festuca pratensis 0 dma..... Botlodolo|efo]o]efe]o]e
Veronica chamaedrys 0 dlomieldalobilatiialelatelitelefolofolels
Bellis perennis (4] 1N ANNRRARA Xalafafafo|a|a|s]s]s]s
Rumex acetosa 0 4b+. ... .0 &.lololarr@alelofale
Cerastium fontanum 0 ARl |t ledetafelafelofa]a]s]5]s]o]s
Bromus hordeaceus 0 @b oleloleletololetotelalolafolalefalo]e]e
Dactylorhiza latifolia 0 Q. Llilotetetetotaiofolalsloolefole]e T
Trisetum flavescens 0 Qi lofafoiolaiotatolalalsfalatofs]a]s
Ranunculus acris 0 4ba..... HortolalofoM@alefo]e]o
Trifolium dubium 0 .|l ldeletetalolistofaalalele]a]s]e
Trifolium pratense 0 4aa..... Liomoelclelofotelelofole +
Ajuga reptans 0 3PA. e lefefelotelolelelofalole]olo]o]o]e
Phleum pratense 0 3rhthalofelale &L alea]alefale
Anthriscus sylvestris 0 CRARRRRRRARARNREARNARHAS
Pimpinella major 0 3. |ofeleletelelale]elelafelefe]e]e]e]e
Leontodon autumnalis 0 o lelolelote Do olaiololotelofolols a
Cynosurus cristatus 0 3horkle e te folelels R ietolale|o]sfo]sfols
Taraxacum campylodes 0 3. P fe|ols MM Dl fedefoafo]ofo]els
Polygonum bistorta 0 3bal.li|oleleieteiafalafe]s]s ...

All table is restored — plots
are generated randomly
from species constancies

Species constancy
used as 'cover'
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JUICE program

Work with constancy columns

Constancy columns
as randomly generated relevés
in a virtual releve table

Constancy columns
as 'relevés'

0
Releveés 22 1111111111222 0
Species 1251 1234567890123456789012
0 Initial entry numbex:
Festuca pratensis 0 dma..... Botlodolo|efo]o]efe]o]e
Veronica chamaedrys 0 dlomieldalobilatiialelatelitelefolofolels 0
Bellis perennis 0 1N ANNRRARA Xalalafafe|a|a|o]s]e]s 0
Rumex acetosa 0 4b+. ... .0 a FHalafeefale Releves 20 11111111112
Cerastium fontanum 0 dall |l atadebaletelofalo]s]sta ]t 0 Species 20 12345678901234567890
Bromus hordeaceus 0 @b oleloleletololetotelalolafolalefalo]e]e
Da?tylorhiza latifolia O QL0 feletetototofolalelalo]e]slele xr 0 spl 0 111111111111211111111
Trisetum flavegcens 0 QoMo lolelelotelaiotatalolalala]elefs]a]s sz 0 111111113111111111.11
Ranunculus acris 0 4ba..... Herbelelo|a M@ ale|s]ele 0 0 11111.121.311111111111
'rri..tol;um dubium 0 Bl e feteleletefetalufa]alafatealsfe]e 0 0 11.11111.1111111111
Trifolium pratense 0 4aa..... Liodoialefafelelelotefs + 0 11111111.111111..1.1
Ajuga reptans 0 3PA. e lefefelotelolelelofalole]olo]o]o]e 0 0 1.1.1.111111111.111
Phleum pratense 0 b lefelele - 8 155> LBV R R 1 0 11..1.111.1111111.1.
Anthriscus sylvestris 0 CRARRRRRRARARNREARNARHAS 0 0 b11.1.111.111.1.1.11
Pimpinella major 0 3. |ofeleletelelale]elelafelefe]e]e]e]e 0 > b B0 TRk RS B0 & A G B ) B
Leontodon autumnalis 0 3+, D olaielolelolelotels a 0 0 o1 11,1183 511
Cynosurus cristatus 0 3horkle e te folelels - BRNAARARRAR 0
Taraxacum campylodes 0 3.xb....m. Dllofe|ofs|o]s|s]sls 0 0
Polygonum bistorta 0 3bal.li|oleleieteiafalafe]s]s a..H.. 0 0
0
g :
. 0 o
Species constancy 0 0
0
] ]
used as ‘cover 0
0
0
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Constancy columns as randomly
generated relevés in a virtual relevé table

Analytical tools in the JUICE program

Original New
position position

1 1 - .
= , * Classification
4 3
2 4
NOT ENABLED 13 Z
DIRECTLY! 5 7
6 8
15 9
7 10
10 11
Direct tool is missing. 8 12
. - 9 13
Technically too difficult. 11 14
12 15
13 16
14 17
18 18 Constancy columns can be re-ordered using a
;3 ;g classification of synoptic table, where columns
271 21 are used instead of relevés.
22 22 Menu ,Synoptic Tables’ > ,Manipulation with

Columns‘ > ,Sorting Columns by Clipboard Info*
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Constancy columns as randomly
generated relevés in a virtual relevé table

Analytical tools in the JUICE program

~ * Ordination
N s
g :
¥ - e
I T T T T 4
6 4 -2 0 2 4
Specles [V Sites
DCAl @ [pone
Constancy columns as group centroids - ~ with groue fabels
[ Envelopes [~ Spiderplot v Centroids
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Constancy columns as randomly
generated relevés in a virtual relevé table

Analytical tools in the JUICE program

* Fidelity calculation

(" Caover data

The same process as in
tables of real relevés
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Constancy columns as randomly
generated relevés in a virtual relevé table

Analytical tools in the JUICE program

* Manual ordering

Drag and drop function
in Synoptic tables

Tichy L. et al. — Analysis of synoptic tables in JUICE — 21st EVS Workshop, Vienna, Austria, 24-27 May 2012



Constancy columns as randomly
» generated relevés in a virtual relevé table

Analytical tools in the JUICE program

A B8 C
1 Column A Column B Euclidean distance between groups

2 1 2 3.272986709
3 1 3 3.315953721
' B 1 B 4.430128695
9 1 5 4. 458448567
6 1 6 4,396717481
7 1 7 3.713432419
8 1 8 3.818206508
9 1 9 3.732118145
10 1 10 3.718688093
11 1 11 3.28428726
12 1 12 4.794960434
13 1 13 3.948370943
14 1 14 4.221159057
15 1 15 4.078861172
1t 1 16 3.780829932
17 1 17 3.683186003
18 1 18 4211071128
19 1 19 4.381509395
20 1 20 4.073052507
21 1 21 3.795759127
22 1 22 4.53235442
23 2 3 2.110636892
24 2 B 3.59073473
25 2 5 3.136984075
26 2 6 3.281008724
27 2 7 2.749022612
28 2 8 2.849535983
29 2 9 2.970749403
30 2 10 2.660080606
31 2 11 2.802361819

Searching the most similar columns

Calculation of Euclidean distance between all
pairs of columns

(Menu ,Synoptic Tables‘ >

,Manipulation with Columns‘ >

,Merging — Min. Euclidean Distance‘)

Tichy L. et al. — Analysis of constancy columns in JUICE — 21st EVS Workshop, Vienna, Austria, 24-27 May 2012



Constancy columns as randomly
generated relevés in a virtual relevé table

Analytical tools in the JUICE program

Simple removal of separators
between groups

Relevés 19452
Species 1251

Festuca pratensis
Ranunculus acris
Trifolium pratense
Rumex acetosa
Cerastium fontanum
Poa pratensis
Trifolium repens
Veronica chamaedrys
Bellis perennis
Dactylorhiza latifelia
Trisetum flavescens
Lathyrus pratensis
Ajuga reptans
Anthoxanthum odoratum
Poa trivialis

Juncus acutiflorus
Carum verticillatum

co0o0oco0o0OCO0CODOOOOOOQCOO

[

3333233333333233333333333333
222222222333333333344444444
123456789012245678501234567

r (e B & I EROO e w riviz areiesen oy
1,1111.1111.11111111..1.1.1
b b & b B b b B O S I SO R
111..3111...111.111111.111..

p B 1 & 555 SRS U S A Py s
R D90 & & RRpaepe N 111....0.4
.11.111..112..... 1.11
n B B A o | R O O
1:2.312 00 s 0nfecniniasnssaines
I11.1.3). . .s0ejenvsaananacas
» & DN & R 11.113.11. ...
1.111..3.1% .. ... 0. ...
+1.1.1.11311111131111..1.13,
111..1%....0. 11.1.1..111.11)

.............. 1111111111113
................ 1.1111.1111

Merging columns

Simple removal of separators

JUICE function

(Menu ,Synoptic Tables‘ >

,Manipulation with Columns‘ >,Merging —
Manual Selection of Two Columns’)
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Area A

Constancy columns as randomly
generated relevés in a virtual relevé table

Analytical tools in the JUICE program

Classitication

Ordination
Fidelity calculation
Manual ordering
Searching the most sirilar colurnns
Merging columns
Data stratification
Combination with releve tables
Assignment of new releves to
constancy columns

Random selection of ,plots’

(Menu Head > Resampling > Random and Systematic
Resampling)

Removal of other plots from the table
(Menu Relevés > Delete White Relevés)
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Constancy columns as randomly
generated relevés in a virtual relevé table

Analytical tools in the JUICE program

i 11113113133131131333

98899888958999999999599599599599
52323933457633444444444444444444

Relevés 15435 24599024562389688888899599966555

Species 1292 99202573086570345678501234565374

Aulacomnium palustre 9 1111311131113133....... - A s T

Sphagnum magellanioum 9 1311313131331333+1..... +.544...1.

Polytrichum strictum 9 1111311312313 ... 0 Pesees 1.41a

Polytrichum commune 9 AT ABR P EE L RS b O e A O A

Sphagnum capillifelium 9 1..111..1331311++a.a.a.++5+. ...,

Sphagnum cuspidatum S R Lo ER v visw vislyeid vedoim e rimryies +..

Gymnocolea inflata B0 i s enrenin e afaak amA Beaanhasias

Sphagnum russowii B AR D 3134.3.345am+ 44353

Number of releves: 32 43

Releveés 19495

Species 1292 1 2

Aulacomnium palustre 9 100 21 . N . r
Sphagnum magellanicum 9 100 33 * Combination with relevé tables
Polytrichum strictum 9 97 58

Polytrichum commune 9 81 23

Sphagnum capillifolium 9 88 28

Sphagnum cuspidatum 9 34 9

Gymnocolea inflata 9 19 7

Sphagnum russowii S 19 95

Combination of two tables
(Menu File > Append)
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Constancy columns as randomly
generated relevés in a virtual relevé table

Analytical tools in the JUICE program

Number of relevés: 1279 2096 443
Releveées 19495
Species 1292 5 6 7

19489 408692 23 0.0 0.0 0.0
19490 408702 23 2.8 5.5 0.1
19491 414795 23 0.7 2.4 0.0
19492 414796 23 1.0 1.3 0.0
19493 414797 23 1.7 <L 0.0
19494 414798 23 2k 3.6 0.0
19495 414799 23 1.7 3.5 0.0
19466 424660 23 2.3 4.3 0.1
19465 424658 23 0.0 0.2 0.0
19453 424642 23 1.0 2.4 0.0
19457 424648 23 1.1 4.2 0.0
19454 424645 23 0.4 2.0 0.0

e Assignment of new relevés to
constancy columns

1. Frequency-Positive Fidelity Index
(Menu Analysis > Matching to WHITE Relevés)

2. ASSOCIA (Normalised Likelihood)
(Menu Analysis > Matching to WHITE Relevés)
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Constancy columns as randomly
generated relevés in a virtual relevé table

Advantages

20
SO - « Constancy columns are weighted by
Sp2 0 95 )
Sp3 0 90 Initial entry numbex: the number Of releves
Sp4 0 85
Sp5 0 80 Relevés 20 11111111112 . g
Sp6 0 75  Species 20 123ase78901234567890 @ Constancy columns may be 'stratified'
Sp7 0 70 spl ) 11111111111111111111
S8 0 65 0 111i111.11111iiiinl :
Sp9 0 60 Sp .11.113111.11111 11
b spd o ummiannnui e Constancy tables can be combined
sp10 055 ) gl o i1iilaniiia. with existing relevés
Spl1l 0 50 Sp8 0 11.1.111.111.1.1.11
spl2 0 45 8 27 o Il Diddi i

Spll 0 R\ RS b 5 B 5 b PERES 5 I .

o = o arioaaaiai e Each constancy column can be simply
P SRRt R IR .
Sp1s 0 30 smis o il it i replaced by real relevés in the table
Sple 0 25 Sp17 0 - DN i IR
Spl7 0 20  seis g Wl o
spl8 0 15 % - oo o Better fidelity estimation
Spl9 O 10
Sp20 O 5
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Constancy columns:
possible problems

1. Constancy columns from different sources may contain the same relevés
2. Some regions may be oversampled.

Area A . ‘ Area B

3. Incomparable columns with different number of relevés

60
50

40
30
20
10

M. of species

o
o 10 20 0 40

No. of relevés / column

4. Incomplete list of species in some published constancy columns.
(Rare species are not included)

Thank you for your attention!

§ &3 8

8

Expected: Mainly occur:

8
,’r;-jy e s

s
ob388883838

M. of species
Mo. of species

o

o 10 20 30 40 0 50 100 150 200
No. of relevés / column No. of relevés / column
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