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Tarihi geCmisi

« Curtis ahd McInhtosh (1951) sUrekli dizi indeksini
gelistirmislerdir. Bu indeks daha sohra ekolo)i alahihda
ordihasyonh metotlarinin gelismesi iCin temel olmustur.

« PBu ihdeks gelistirildikten Kisa bir slre sonra Goodall
(1954) ordinasyon terimini ilk Olarak Ortaya attl Ve
ekolojik alaninag faktOr analizi ismi altihda temel
pilesenler analizini tanittl.

« PBray and Curtis (2957) polar ordihasyon metodunu
gelistirdi, Ki bu yontem ilk defa ekoloji alahinda uzun
yillar boyuhCa populer olmustur.
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Tarihi geCmisi

« Austin (2968) vejetasyon-cevre iliskilerini arastirmak iCin
iIk defa Kkahonhik Korelasyon ahalizini Kkullandi. Bu
Calisma eko|oji alaninda coklu dogrudan
derecelendirme analizinin ilk Orhek Calismast oldu.

« Hill (2973) uyum ahalizini ekoloji ile tahistirdl.

- Fasham (1977) ve PrentiCe (1977) birbirlerinden bagimsiz
Olarak Yyaptiklarl Calismalarla NMDS  yontemini
gelistirdiler.

o Hill (2979) uyum ahalizini  Yay etKisi ve baski etKisi
problemlerinden dolayr yehiden dUzenledi ve ismini
egilimsiz (detrended) uyum analizi verdi. Bu yontem
bugln en fazla Kullanilan ordinhasyonh metotlar! iCinde
yerini ald1I.
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Tarihi geCmisl

« (Gauch (2982) Topluim ekolojisinde Cokdegiskenli analizier
"Multivariate Analysis ih  Community ECology’ isimili
Kitabinda oOrdihasyon metotlaring Yer Verdi. TBoylece
ordinasyon metotlarl eKkolo)i alanihin en oOnemli analizieri
arasinda yerini ald1

- TRoberts (2986) ilk olarak Bulahik grup teorisi (Fuzzy set
theory) tahimladil Ve oOrdinasyon analizleri iGine bulunhik
mantigl dahil etti.

« Ter Braak (2986) Kanonik uyum analizini (Kanhonical
correspondance ahalysis) gelistirerek ordinasyon metotlarinda
en blylUk devrime oncelik etti. BoyleCce hipoteze dayahah ilk
ordinasyon metodu gelistirilmis oldu.

« Ter Braak and PrentiCe (2988) oOrdinasyon metotlarina bir
teorik birlestirmesini geligtirdiler. Bu sayede saglam bir teorik
temel Uzerine derecelenme analizi yer buldu.
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Temel koordinatlar analizi

Dolayli derecelendirme / Mesafe temelli yaklagiumlar PCoA (metrik ¢ok boyutlu 6lceklendirme)

analizleri

N

/ Polar ordinasyon PO (Bray-Curtis ordinasyon)

Metrik olmayan ¢ok boyutlu dlgeklendirmeNMDS

Ozvektdr analiz temelli yaklagimlar Dogrusal model Temel bilesenler analizi, PCA
Informal teknkler
] / Uyum analizi
Dogrusal olmayan model CA (Reciprocal Averaging)

Egilimsiz uyum analizi, DCA

Tekrarlamali uyum Analizi,
RDA

Dogrusal model

Dolaysiz derecelendirme

analizleri
/ Kanonik uyum analizi, CCA
Dogrusal olmayan

model \
Egilimsiz kanonik uyum analizi, DCCA

Ordinasyon tekniklerinin sematik gosterimi
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Ordinasyoh metotiari ile ilgili daha fazlast...

Kismi ordinasyon

Asamalli CCA

Capraz gegerlilik

Varyans ayirma

DCCA

Dogrusal Ve dogrusal ollmayah modeller arasindan seCim
Bulanik grup ordinhasyon
Alternatif Kordihat sistemieri
Yayilim
Cok OlGekli ordination
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PO vejetasyon matrisi —» | Cevresel| degisken matrisi
NMD§ Vejetasyon matrisi | — | Cevresel degisken matrisi
RA (CA) Vvejetasyon matrisi — | Cevresel degisken matrisi
DECORANA Vejetasyon matrisi — | CeVvresel degisken matrisi
CCA Vejetasyon matrisi < | Cevresel degisken matrisi

*CCA disihdaki ordinasyon metotlari hipotez icermezier



Turler

Ornek alanlar

'T1T

'TT

1.Veri matrisi

Ornek alanlar

2.ANnaliz

Cira
verileri

Ordinasyon
metodu

2.Analiz

Cira
verileri

Ordinasyon
metodu

Alpha, beta ve gama Cesitlikleri
ECOlgjik benzerlik ve mesafe

Eksen 11

Eksen 11

3.0Ornek alanlarin

ordinasyon degerleri

Eksen ]

3.Tlrlerin
ordinasyon
degerleri

Eksen ]

PO
NMD§S
RA(CA)
DCA
CCA*

*Cift matrisle Calisir..
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POLAR ORDINASYON

Bray ve Curtis (1957)
OKlit geometrisine dayahan ordinhasyon metodu

Avantajlari:
Anhlasiimasi, anlatilmast ve gorsellestirilmesi Kolaydir.

Dezavantajlari:

EKksenler dik degildir, bu durum ordinasyon uzayihda Onhemli
sayllabilecek derecede uyumsuziuga sebep olur.

Ordinasyon uzayihdaki mesafeler OlClUye dayahmamaktadir.

Yontem Referans Ornek alanlarin seCimine dayandigindah tam
anlami ile objektif degildir.

Alfa , beta gama Cesitliligi?



POLAR ORDINASYON

Benzerlik indisleri

Sorenson’s similarity index:

a
a+b+c ISg= __2a
2a+b+c

a= number of species in common between the stands

b = number of species unique to the first stand,
¢ = number of species unique to the second stand.

Czekanowski’s coefficient (IS,) is a modification of Sorenson’s similarity index that
considers the abundance (cover) of species:

m

22 min( x, i)
IS. = —=

m m

21; +E_w
= =1

Where the numerator is the sum of minimum cover value for each species (i)

in each pair of plots (x, y).
The denominator is the sum of the cover values for all species in stand x plus

the sum of the cover values for all species In stand y.
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_ Ehoks Matrix of similarities

Species T— ‘; s g ST S Sample number 1 2| 3| 4| 5| 6 7| 8 9|10

Quercus 218 3 3 i 85| 62| 74|57|40] 44| 29| 33| 28

macrocarpa

Quercus velutina [ 8 T 9 T8 17 2] 85 62| 78|50[30[ 40[ 17| 25] 20

Carya ovata 6 | 6 | 2 7 1 3| 62| &2 38|28|32| 35| 22| 20| 27

oA 3 | 5 6 6 | 6 4 5 4 1 4| 74| 78|38 67 |42| 49| 28] 27| 29

Quercus alba 5|4 |9 |97 | 7]|4]|6 2 5| 57| 50| 28|67 61| 66| 54| 45/ 45

Juglans nigra 2 3| 567 ]3 6| 40| 30]32|42|61 75| B0O| 66| 59

Quercus rubra 3] 4 6 [9o[&8[7]9]a]3 7| 44| 40[35]49]66|75 74] 71| 68

Juglans cinerea 5 2 2 2 8| 29| 17| 22]28|s54]80] 74 69| 72

Ubnus americana | 2 | 2 | 4 | 5 | 6 5 215 9| 33| 2s5|20{27[4a5]66] 71| 69 75

Tifi quericans 2T 66 TG 10] 28] 20]27|29[45][5968[ 72] 75

Ulmus rubra 4 2 2578887

gt i || oo s

Acer saccharum s 1418 8109 Sample number 1 2| 3| 4| 5[ 8| 7| 8 9] 10
1 15| 38| 26|43 |60| 56| 71| &7| 72
2 15 38| 22(50|70| 60| 83| 75| 8O
3| 38| 38 62|72|68| 65| 78| 80| 73
4| 26| 22|62 33(58[ 51| 72| 73| 71
5| 43| 50| 72|33 39| 34| 46| 55[ 55
6| 60| 70|68|58|39 25 201 34| 41
7| 56| 60|65|51|34|25 27| 30| 32
B| 71| 82| 79|72|46|20| 27 31| 28
9] 67| 75|80|73|55|34| 30| 31 25
101 72| 80| 73|71|55(41| 32| 28| 25
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Matrix of similarities

Sample #: 1 2 3 4 5 6 7 8 9 10

100| 85.0f 61.8| 74.2| 56.8| 39.6| 43.8] 29.2| 33.4| 28.2
85.0 100| 62.4) 77.6| 50.0/ 29.9| 39.6] 17.4| 25.0| 19.7
61.8| 62.4| 100/ 38.4] 28.2| 31.8| 35.3] 21.5| 19.7| 26.8
74.2| 77.6| 38.4] 100| 66.7| 41.7| 49.1| 27.7| 27.0| 28.9
56.8| 50.0| 28.2| 66.7| 100/ 61.1| 66.1] 54.0| 45.4| 44.9
39.6| 29.9| 31.8] 41.7| 61.1] 100| 75.0| 79.6/ 65.9| 58.7
43.8( 39.6/ 35.3| 49.1| 66.1| 75.0/ 100/ 73.5| 70.5| 67.9
29.2| 17.4| 21.5| 27.7| 54.0| 79.6| 73.5| 100| 68.8| 72.2
33.4| 25.0| 19.7| 27.0] 45.4| 65.9| 70.5| 68.8)| 100| 75.3
28.2| 19.7| 26.8| 28.9| 44.9| 58.7| 67.9| 72.2| 75.3| 100

OW N &|W N =

—

Sum of similarity: 552| 507| 426/ 531.3| 573| 583| 621 544| 531 523

Matrix of dissimilarities

Sample #: T 2 3 a5 6 7 8 9 10

0.0] 15.0[ 38.2 25.0] 43.2| 60.4 56.2, 70.8 66.6] 71.8
15.0] 0.0] 37.6] 22.4] 50.0] 70.1| 60.4| 82.6] 75.0| 80.3
382 37.6] 0.0 61.6] 71.8| 68.2] 64.7] 78.5 80.3| 73.2
25.8] 22.4| 61.6 0.0 33.3| 56.3| 50.9| 72.3| 73.0] 71.1
432] 50,0 71.8] 33.3] 0.0 38.9| 33.9] 46.0] 54.6| 55.1
60.4] 70.1| 68.2 58.3| 38.9] 0.0| 25.0] 20.4] 34.1] 41.3
56.2] 60.4| 64.7 50.9| 33.9] 25.0/ 0.0 26.5 29.5] 32.1
70.8] 82.6] 78.5| 72.3| 46.0] 20.4| 26.5 0.0] 31.2 27.8
66.6] 75.0] 80.3| 73.0] 54.6 34.1| 29.5] 31.2 0.0] 24.7
71.8| 80.3 73.2] 71.1] 55.1] 41.3| 32.1] 27.8] 24.7] 0.0

QW o N O|&|W| K| =

-

Lowest sum of Si's: - 3 Total axis length: 80.3
Most dissimilar: 9 | | |
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CA applied to artificial data (- denotes absence). Column a: The
table looks chaotic. Column b: After rearrangement of species and

sites in order of their scores on the first CA axis (u, and x ;), a two
way Petrie matrix appears: 1,=0.87

Columna Columnb

Species |Si Species

A A
B B
C C
D E
E F
F D
G G
H H
| |

'‘Seriation' to arrange
data into a sequence

Ordination by CA of the two-way Petrie matrix
In the table above. a: Arch effect in the
ordination diagram (Hill’s scaling; sites
labelled as in table above; species not
shown). b: One-dimensional CA ordination
(the first axis scores of Figure a, showing that
sites at the ends of the axis are closer
together than sites near the middle of the
axis. c: One-dimensional DCA ordination,
obtained by nonlinearly rescaling the first CA
axis. The sites would not show variation on




DETRENDED CORRESPONDENCE ANALYSIS: AN IMPROVED ORDINATION TECHNIQUE
M.O. HILL* & H.G, GAUCH, Jr.**
Section of Ecology and Systematics, Cornell University, Ithaca, New York 14850, USA

Keywords:
Correspondence analysis, Multivariate technique, Nonmetric multidimensional scaling, Ordination, Reciprocal averaging
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Fig. 1. The arch effect’ exhibited by reciprocal averaging. The 123i58 | Species —»

diagram shows the first two axes of a sample ordination of the

. . . . Fig. 2. Presence-and-absence data with a regular structure,
data set shown in Fig. 2. There is only one natural gradient, so b &

ordinated by reciprocal averaging, first axis (same data as

the two-dimensional configuration of points is a mathematical Fig. 1). Points represent the occurrence of species in samples,
artifact having no basis in the structure of the data. Scaling of For example, sample 6 contains species g, 7,8,9, 10, and 11.

; R : Samples and species are arranged according to their position
the axes is such th:.at ZZ a'f(x" _‘1 J) - Z E @i where a“f ' S the on the first axis of an ordination by reciprocal averaging. Note
abundance of species j in sample 7, v, is the score of sample / in the the tendency for the within-sample standard deviation to be

ordination, Y, is the score of sample j, and x, = Z a‘.}'l‘j,.f' :’ ;. smaller at the ends of the gradient than in the middle.
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Fig. 3. Method of detrending used in detrended correspondence
analysis. The gradient along axis | is divided into a number of
scgments. Within cach segment the values on axis 2 are adjusted

by centering them to zero mean. Running segments are used in
the program (Hill 1979).
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Fig. 4. Within-sample dispersion of species scores in refation
to position along the gradient (same data as Fig. 2, first axis).
It can be seen that with detrended correspondence analysis
the dispersion of species scores within samples is effectively
constant, while with reciprocal averaging it is much higher in the
middle than at the ends.
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Fig. 6. Meadow data ordinated by DCA (@) and RA (x)
(Arrhenatheretum data from Ellenberg 1956). The first axis
distinguishes dry meadows (left) from wet meadows (right).
The second DCA axis distinguishes grassy meadows (bottom)
from meadows with more herbs (top); this distinction is absent
from the RA second axis (but appears in the RA third axis, not
shown). Sample 19 is unusually wet and somewhat aberrant
as indicated in the DCA ordination; however RA greatly
exaggerates its distinctiveness, and a quadratic distortion of
this exaggerated axis then appears in the RA second axis.
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Differences in performance of four ordination methods on
a complex vegetation dataset

Lasse Ruokolainen’ & Kauko Salo?

272 Ruokolainen & Salo - ANMN.BOT.FENMICI Vol .43
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I
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o ' “ “ Fig. 1. Four different ordi-
' nations representing four
_2E3 , , , o , , A methods: — a: CA, — b:
-107 -0 0.24 0.9 1.55 0 9275 18550 27825 371.00 DCA, — c¢: PCoA (Bray &
0.34 W za - 13-931‘ 9) q Curtis distance), and — d:
qg@ﬂ o NMDS (Bray & Curtis dis-
0154 o 4 o A 778 4 o tance). The axes are
% QO the first and the second
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i . c? . triangle = site A, black tri-
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‘“'EEF 4317 A AT g - site C, black circle =
o Q ﬂ,ﬁ. site D, white square = C.J,
—0.41 i i ‘A—Aﬁ -10.868 ——T——A— . black square = CP (con-
040 018 0.07 031 D54 —2347 —1470 —6.11 2 58 11.26 trols).
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‘ Rare species I

Rare species cannot have an average profile and

are extreme in CA — but have small weights.
Solutions to the “problem™:

1. Remove rare species.
2. Downweight rare species.

3. Do not show rare species: Popular.
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Dune data: Common species

N




http://cc.oulu.fi/~jarioksa/opetus/metodi/notes.pdf

~

‘ Clustering and I
- - Fu
o o
- | 21 : T
- -
- =
- < -
B o= B ? “
- -
£ £ < H
@ L]
g | 5
= = -
- " n-E-
] . O -
Bl [ “winga’] gt ™, "t Faciland 7, " eraga
PCos PLoa Plos
- - | = ' - | [
- - = o = Hi
£l £t 1 ] . k" il - 3 tF L]
i &
o il - £ ] - o
- » .’:'ﬁ ‘ - ' ‘3} ‘ - ‘{ “N ‘
- == n - - 1 - == tr}
8 3 w7 -] 5% w ' LI n )
Ll ! e * (2] ] e L L] ] 4= ]
? e a A ¥ » o A ¢ H w A
- ] W - b
=] - ] ] #
L] L] L) L) L] L] L] L) L] L] L] L) L] L] L) L) L] L] L] L) L]
=8 =0d =02 L1 a2 aa 1] =08 =04 =0 ad a2 o4 (1] =a8 =04 =02 ag [+ b4 -1 ]
Daem e 1 Lam




Depth below water suface (cmb

http://www.eecrg.uib.no/Presentations/OrdinationPalaeoecology.ppt#336,81,Slayt 81
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Bradshaw et al. (2005)
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DCA of pollen and diatom data separately to summarise
major underlying trends in both data sets

Period
MoT .
| e Pollen — high scores for trees,

low scores for light-
demanding herbs and
crops

Diatom -high scores mainly
planktonic and large
benthic types, low
scores for Fragilaria
spp. and eutrophic spp.
(e.g. Cyclostephanos
dubius)

2
]
[
E
=
g !
g |
= -
L&

Sample score on DCA axis 1 (SD units)

51.8% 2L1%

Bradshaw et al. (2005)
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Major contrast between samples before and
after Late Bronze Age forest clearances

pollan, sample score on DCA axis 1

'Catchment’

Prior to clearance,
lake experienced
few iImpacts.

After the clearance,
lake heavily
Impacted.

Bradshaw et al. (2005)



Species ordination
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Figure 5.11 A two-dimensional species ordination plot derived from detrended

correspondence analy=is of the Gutter Tar data (Table 3.4)

Kent and Coker, 1992

STy

Species ordinations
are interpreted
similar to plot

ordinations.

Species that are
close to each other
are likely to co-
occur in the
landscape (e.g.,
Trchophorum
caespitosum and
Juncus effusus.

Species that are far
apart probably do
not occur in the
same plots.
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Figure 5.9 (a} A two-dimensional gquadratl ordination plot derived from detrended
correspondence analysis for the Gutter Tor data (Table 145, (b %% s01] moisture
(gravimetric method) plotted on the guadrat ordination diagram. (<) Soil pH
plotted on the gquadrat ordination diagram. (d) Grazing intensity plotied on the
guadrat ordination diagram

**Jeoistatistik metotlar cevresel degiskenlerin prdinasyon eksenlerinde degisim paterntini vermektedir.
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CANONICAL CORRESPONDENCE ANALYSIS:
A NEW EIGENVECTOR TECHNIQUE FOR MULTIVARIATE
DIRECT GRADIENT ANALYSIS!

Cajo J. F. TER BRAAK
TNO Institute of Applied Computer Science, P. O. Box 100, 6700 AC Wageningen,
The Netherlands, and Research Institute for Nature Management, Leersum,
The Netherlands
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Fig. 1: Characteristics of the study area. a) Location of all sampled plots and the MDVI of April during the study year 2011
{data: MODIS; hitps://lpdaac.usgs.gov/). b) Precipitarion barplot for major towns within the sindy area. Precipitation in
2011 was measured at three automatic climate stations in Cangrejos (near Paita), Piura {Universidad de Piura) and near
Chulucanas (close to relevé 46). Median precipitation values were calculated for different time periods: Paira (2005-08;
dara: Proyecto Chira y Piura), Piura (1991-2011; data: Universidad de Piura), Chulucanas (1942-2008 (missing yvears: 1969-
72,1991-96); data: Proyecto Chira y Piura)
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2013 I Muenchow et al.: Woody vegetation of a Peruvian tropical dry forest along a climatic gradient ... 245
o O Tropical desert
0.4 4 o - @ Shrubs and dry forest

Axis 2

0.4 0.2 0.0 . 0.2 0.4 0.6
Axis 1

Fig. 2: Isomap ordination plot. Squares refer to the visited plots. Edaphic variables that were rendered significant
in the variation partitioning are shown as arrows and indicator species in italics. Vegetation formations correspond
to PAM clustering. Abbreviations environmental variables: cov_soil = coverage of soil, K = potassium, Na = sodium.
Abbreviations species: .desemsss = dsvis macrscanibe Humb. & Bonpl. ex Willd. (Fabaceae), Cagparic = Cagparis aricennifolic

Kunth (Capparaceae), Cordiutr = Cordis Jufec Lam. (Boraginaceae), Ewnavane = Encelis camescens Cav. (Asteraceae), Galvdime =
Caleerrs limensis Domb, ex Benth (Plantaginaceae)
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Vejetasyon bilimi ile ilgili
Calismalar sonhucu oneriler
asagldakl aCiKklamalari icermeli

Vejetasyon toplumlarinin dagilimipin modellenmesi (modelleme igin
8%(&,('%101 degiskenler olarak proxnl?nal M1 yoksa distal degis Lenlergmu

Vejetasyon toplumlarihinh dasgilim modelihin %m artilmast ve
mumkunse Yayglnla%tmlmasx (ya%'glnlasurmamn gerekliligine vurgun
yapilmasi gerekmektedir)

Ordinhasyon metotlar1 ile derecelendirilmis V detasyon matrisinin elde
edilmesi ve bunun Cevrese| faktOrler ile fin e |enmesn (Cok boyut|u
uzayda hokta dag 1|1m1 problemi, eritme ICin ise Yaramayabilir)
(bir Orhek alamn '%cr ornek alanlardan mesa{-'esu ve bunun her ornhek
alan1 iCin er boyu a_hesab1 COK boyutta konumlanmay: tek boyuta
indirebilir mi? her bir boYUtun Varyans aglrliklandirmasi Kapsammg
gercekjestirilebilir mi?) ﬁ KUh jse PO ile tek eksen (zerinhde
oIQUtsuzmralama sureci egmle llnrmn?
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Ve;etasyon biliti ile 118ili
Calismalar sonhucu oneriler
asagldaKl aCiKlamalari icermeli

4. Ordinasyon.  metotlar! Uzerinden elde edilen
modelin/modellerin yayginlastirilmasi,

5. Qrdinasyon metotlart _ile elde edilen modelin
yayginlastirmaninh dereceli bir Yayginlastirma olduguhun

6. Bu Yaysinlastirmanin cevrese| faktOrlerinin degisimi itibariyle
smlFlandmlmaml farkl1  ekosistemlerin po*ca%swe COgrafi

%umlm nasi| d egiseceginin Kestirimi (Co%r afl deg lglml) l Cin
onemli olaugunu Vurgulanhmast..(Iklim é gisiminin
ekosistemlere etKisi...)
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Vejetasyon bilimi ile iIgili
Galismalar sohucu oneriler
asagldaki aCiklamalari icermell

7. FaktOr analizi ismi ile de gecen Temel bilesenler analizini vejetasyon
bilimi acisindah cevresel faktOrlere atfen dUslnmek gerekir. Bu
baglamda Cevresel faktorlerden oOlusan deger matrisini bir potanda
eriterek bilesen matrisi elde edilebilir. bu Yeni bilesen degisken veya
degiskenleri ile vejeyasyon verileri iliskilendirilebilir. Bu iliski Cevrese|
degiskenlerinin butlUnune atfen yapilan bir uygulamadir. Cevresel veri
matrisini burusturup eritmek ve bu sekilde vejetasyon verileri
iliskilendirtmek Kavramsal bir sonug verir. AnCak cevresel degiskenler
altlzklar iCeriyorsa burUsturma Sonrast Olusah bilesenlerinde altliklar:
Olusturulmalidir.  Bu  sekilde  gerCeklestirilmis  bir  Calisha
bulunmamaktadir. Ama yapilmast mumkin gorlnmektedir.
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