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Descriptors
Cijects ¥ ¥ ¥3 ¥;
X ¥ Y12 ¥ia Yij Ip
X ¥z ya ¥z Y3 2p
X3 ¥il Vi3 Y13 Y3 I
X ¥i ¥iz ¥ia ¥ij
Ay Yal Vi Val Vi

dist(a,,a, )_\/Z (P = ¥21)
i=1

apy dyp ay,

) oy .y,
Arm =

_ﬂn! ﬂnl - L] L] HHJT_

P 5 (distance) (AHSAME) FEFE.
a0 RR BCRE S . Jaccard FHALL R %
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#INE T 7 B A

library(ade4)

library(vegan) #Mi%%% % aded J5 in#vegan LLE G b 28
library(gclus)
library(cluster)
library(RColorBrewer)
library(labdsv)
library(mvpart)

library(MVPARTwrap) # MVPARTwrapix e 76 0 2 WA Ml zip SC A 22 255
# E ANCSVHE U Hidfs

spe <- read.csv("DoubsSpe.csv", row.names=1)

env <- read.csv("DoubsEnv.csv", row.names=1)

spa <- read.csv("DoubsSpa.csv", row.names=1)

# MR oV ih HdE 7 8

spe <- spe[-8,]

env <- env[-8,]

spa <- spa[-8]

10




VIR 2 FER . Joi AR T L IR B s2 BE S R, AR HEAT B
IR G RR

spe.norm <- decostand(spe, "normalize")

spe.ch <- vegdist(spe.norm, "euc")

spe.ch.single <- hclust(spe.ch, method="single")
par(mfrow=c(2,2))

# 45 P BRI Z B0 N4 1) 2RSS0

plot(spe.ch.single)

AT E S EIERRERE

# kkkkkkkkkkkkkkkkkkkk

spe.ch.complete <- hclust(spe.ch, method="complete")
plot(spe.ch.complete)

&




# OFEUPGMARERO

44 ks R o o KR o oo

spe.ch.UPGMA <- hclust(spe.ch, method="average")

plot(spe.ch.UPGMA)

#O TUPGMA RS FOO FEFAFOO #EOMTEO0FFOZO, O
g0 = O %,

HIT R R 0 3R

F e —

spe.ch.centroid <- hclust(spe.ch, method="centroid")

plot(spe.ch.centroid)

12




Figure 8.16

(b)

(c)

A reversal may occur in situations such as (a), where x; and x, cluster first because they
represent the closest pair, although the distance from xj3 to the centroid ¢5 is smaller than the
distance from x; to x». (b) The result is usually depicted by a non-ultrametric dendrogram.
(c) The reversal may also be interpreted as a trichotomy.
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# OF Wardig/NGZERO

stk ot s R s R stk otk ok ook

par(mfrow=c(2,1))

spe.ch.ward <- hclust(spe.ch, method="ward")

plot(spe.ch.ward)

#EH A F A ERMREOO L5550 F@EO, OT7EREOOLAIEFTLZF
# L P04, LGRS RIS K FLFaRESOO
spe.ch.ward$height <- sqrt(spe.ch.ward$height)

plot(spe.ch.ward)

15




EEREE

. JEERES (non-hierarchical clustering) 2%t — 4% G 47 17 840 4L 1
VW, WATPAIERIRN: fEpEERNENINSR (), a4 50 kA (
BN IRIRTED » o KRR S = A0 2 A R0 R 2 [R] G A TR 3R 2 1] Y
LR B S N H P TR E A Qe @ =k EERERNEILE R
TEAMIGEHEEN, BRIl TEXN SAEE 0 Ak, RGeS /T
Fefithh AT A A, LA BIm B 0 HE R . AR 45 B i € W]
DIRIE IR, (HRZEFO T 2R Bl 85 & BW0E A RG4S
oy, 2R e KB IR AR DR 21 s B A R TT 56
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R j5 ) k-2 () 7

# kkkkkkkkkkkkkkkkkkkkkkkkkkkk

spe.kmeans <- kmeans(spe.norm, centers=4, nstart=100)
spe.kmeans

HILE: RIELEInstartiife], XS LdmS, HiEHERES—E
#r2d, By EE B 1946 5 A2 REDLHY »

# WIRAFEEEZLH, ELA, THESSI BZFHHF

17




# k-2IEXI 5>, 240 F]104H

F—

spe.KM.cascade <- cascadeKM(spe.norm, inf.gr=2, sup.gr=10, iter=100,
criterion="ssi")

plot(spe.KM.cascade, sortg=TRUE)

# 2R BE T RELFEF PR THIEE (B LEFTCE—FAR - B
#A IR D ITHIE, FTHMEE, (& HAK=2, =fFFEZK=3,
HIRML KA. T B CRD TR FAE T HIF LRI T o . WRFYF, B
#ENDIH PR RET R ? WFMT TEXHIAS, B ERETTIE?
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% B3I (MRT)

(Mjects ] ¥ ¥3 ¥ ¥n (Mhjects M ¥a ¥i ¥ ¥p
X ¥u ¥z ¥z LT ¥ip X ¥ ¥z ¥z Y5 ¥ip
X3 ¥ay ¥n ¥ ¥y ¥ap X3 ¥ ¥» ¥ ¥y ¥ap
X3 vi Y32 ¥i3 ¥y ip X3 yil ¥i2 bt Yy ip
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MRT

iifhi>=340 | ifjili< 340

P E< 011 | B E>=0.11 WeileiE>=0.45 | Hiflif<0.45

| PSR ¥ P R R
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P22 037 CViRE: 0.7 ddE®E - 0.101
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#22 T el R

R

library(mvpart) # 2 Amvpartie/ 7t

spe.ch.mvpart <- mvpart(data.matrix(spe.norm) ~ ., env, margin=0.08, cp=0,
xv="pick", xval=nrow(spe), xvmult=100, which=4)

#: ZHxv="pick"pick ft Vil id AALAE B85 AR FEPT R B0 K H . anRA8 B shik %

H

#4 5 /NCVREE R [EARY, AT ELBCEXV="min".

# AL AT DL o AR o ZH A (B nd 4

23




# MRTAF Dy % (BRI 18] R A A R R Tk

spe.ch.seq <- mvpart(as.matrix(spe) ~ das, env, cp=0, xv="pick", margin=0.08,
xval=nrow(spe), xvmult=100, which=4)

# IS R] DA e 3 EE Y 70 A ZH

summary(spe.ch.seq)

# AR (o T AR D

(gr <- spe.ch.seq$where)

# BRI IR B O

aa <-1

gr2 <- rep(1,length(gr))

for (i in 2:length(gr)) {
if (gri]!=gr[i-1]) aa <- aa+1
gr2[i] <- aa

}

24




# fEDoubsimf i & _EARTERETT s 2R3 H%
plot(spa, asp=1, type="n", main="MRT groups",
xlab="x coordinate (km)", ylab="y coordinate (km)")
lines(spa, col="light blue")
text(50, 10, "Upstream”, cex=1.2, col="red")
text(25, 115, "Downstream”, cex=1.2, col="red")
k <- length(levels(factor(gr2)))
for (i in 1:k) {
points(spa[gr2==i,1], spa[gr2==i,2], pch=i+20, cex=3, col=i+1, bg=i+1)
}
text(spa, row.names(spa), cex=0.8, col="white", font=2)
legend("bottomright", paste("Group”,1:k), pch=(1:k)+20, col=2:(k+1),
pt.og=2:(k+1), pt.cex=2, bty="n")

25




Ecology, 90(3), 2009, pp. 663674
@ 2009 by the Ecological Society of Amenca

Partitioning beta diversit}-' in a Subtmpical
broad-leaved forest of China

1.6

PiERRE LEGENDRE, © XIANGCHENG M} HaiBao REN,” KJ:P']N{: MA MINGIIAN YL 1-FanG BLN

AND FanGLIANG HE’

' Département de Sciences Biologiques, Université de Montréal, C.P. 6128, Succursale Centre-ville,
Montréal, Québec H3C 3J7 Canada
*:"mmure of Botany, Chinese Academy of Sciences, Beijing
*College of Life Sciences, Zhejiang University, Hangzhou
*Center for Tropical Ecology and Biodiversity, Tunghai University, Taichung
*Department of Renewable Resources, 751 General Services Building, Um-.'erwn of Alberta, Edmonton, Alberta ToG 2H1 Canada

Abstract. The classical environmental control model assumes that species distribution is
determined by the spatial variation of underlying habitat conditions. This niche-based model
has recently been challenged by the neutral theory of biodiversity which assumes that
ecological drift is a key process regulating species coexistence. Understanding the mechanisms
that maintain biodiversity in communities critically depends on our ability to decompose the
variation of diversity into the contributions of different processes affecting it. Here we
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Map of multivariate regression tree classification, 5 groups
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B EaRFER 2010 34 (7): 761-769 doi: 10.3773/].1s5m 1005-264x.2010.07.001
Chinese Journal of Plant Ecology hittp:/fwww plant-ecology.com

REFZxEEARMBEREAMMBEAKEN L —
AT B L2472 TR R4 3t o 451
i kAR FER DETE

R R AR R S R B W S E, dbE 100093
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FCEOR R T in] R A, HRIL 5 B 24 b b LN R 0 AR AR B 3L BTG B BER M T BE R
() FE (] b RYARRT (A0 oA, (BT S B AR AR L R MR A R T Bk, FFEIGEIAT IR
(S, e T U AR AP C R R AR AT st LU L 8 MO 2, TAREIRAM O a5 R, w3 0Fehhman k1)
T 81 A (Raphiolepis indica) + #vHifi#5(Chimonanthus salicifoliusy—¥ 2545 (Ewrya muricata) + irii(Svzyghum buxifolium)y—A
faf(Schima superba) + FH8E(Castanopsis eyred) Bt 2) ¥4 (Rhododendron simsii) + i (L 4] (Rhododendron mariesiny—0 1
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HEF (Ordination)

EZ41%HEF  (Unconstrained Ordination)

#y5HE® (Canonical Ordination)
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Ter Braak

Multivariate Analysis of
Ecological Data using CANOCO
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The introduction of Canoco 5: A new version of ecological multivariate
data ordination program

Tiangshan Lai

Sime Koy Loboraiory of Fegeramon and Emvionmenta) Charge, Intioute of Botary, Chinere Academy af Sciences. Bar-
Joe 1000583

Abstract: Multidimenzions] data on comminisy composifion ere findamentsl materials for iodiversity re-
search Ordinanon 1= ons of the most important mulnvarate statistcal methods. The aim of ordinaton is 1o
wisualize multdimensional data soucmre ar the low-dimensionsl ordinstion space. Canoco 15 one of the most
popular proprams for ordinaton analysis. Canocoe 4.5 was widely nsed for ordination anabysis afer i was re-
Ieaced im 2002, with a simple user mmterface and powerful graph tools. However, with the developments of
computar and new crdinstion methods, Capeco 4.5 has been behind o the requrements of scologists o
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Why ordination?
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He PR

EZJHERF Unconstrained Ordination

PCA (Principal components analysis) |

CA (Correspondence analysis) (DCA) —FIEAR 7 7%

PCoA (Principal Coordinate Analysis)
NMDS(Nonmetric Multidimensional Scaling) JE/& &£ 48 R 5 /04

. ARHFFTEHEF) constrained Ordination
RDA (Redundance analysis) )

CCA (Canonical correspondence analysis) — JEXTHR

LDA (linear discriminant analysis )

—_—

(CCorA), canonical correlation analysis; (ColA) co-inertia analysis,

(MFA)multiple factor analysis (X HR)



AR R AFF

(Unconstrained Ordination)

o FHSrrHr (principal component analysis, PCA) : F&T454E A &

IR 7R I HTdl G2 JBG I E Al . R B s A T 2 1H]
FR TR PR/

« XtNArHT (correspondence analysis, CA) : 73 A7 5F G 2 & 4 &

G AN AR . JEF BT R Bl (&)
IR RITEEE . ARSI U B T o i A A

«  TALKRHT (principal coordinate analysis, PCoA) : 3% 4 ik

BHERE ORI AQEED , aARRIG IR T -2 A FERAS . BRI,
AT DL R 5 108 3 R I /%

FEELZ4RESH (nonmetric multidimensional scaling, NMDS)
. SRTH =R T EARTE, NMDSA R THAE A & HE UK HEF 7
%o NMDSZERAAET e @B EMA T EH TN R, Hire RFFx
et % HEAZ = & (ordering relationships) 4%,
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# O ARERMFEHIEF

library(ade4)

library(vegan)

library(gclus)

library(ape)

# O ACSVI iR

spe <- read.csv("DoubsSpe.csv", row.names=1)
env <- read.csv("DoubsEnv.csv", row.names=1)
spa <- read.csv("DoubsSpa.csv", row.names=1)
# ORRERABEROSS

spe <- spe[-8,]

env <- envl[-8,]

spa <- spa[-8,]

# OROKROEREEHNE

summary(env) # OO
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# 2HO RO SBWEMIPCAZ T (ETHXIEDO : % scale=TURE)

env.pca <- rda(env, scale=T) # S#scale=TRUE F;rOO0 =20 T0O A& (FREO—FO)
env.pca

summary(env.pca) # 2Kk scaling=2

summary(env.pca, scaling=1)

#HEE BB summary () RS Hscaling, OO HHEFOMOOMORDOZE,

#5EHMrda () REREO HEILBIS EscaleE X, Scaling lHXHNASZE 01090

# OFFMOKPCAO MM OR

?cca.object # f#Ovegan@ O HAHFFO RO RO FF0a0eMZEE 7O R

# FHIEAR

(ev <- env.pcaSCASeig)
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# O FKaiser-GuttmanO O BEEF O (F#HO) %

ev[ev > mean(ev)]

# BTIRHER! (AKXS2E : Joseph De Vita 1979 Niche Separation and the Broken-Stick Model, American Naturalist)
n <- length(ev)

bsm <- data.frame(j=seq(1:n), p=0)

bsmSp[1] <- 1/n

for (iin 2:n) {bsmSpli] = bsmSp[i-1] + (1/(n + 1 -i))}

bsmSp <- 100*¥bsmSp/n

bsm

# OO MBTERMAER S

par(mfrow=c(2,1))

barplot(ev, main="4¥{E4R", col="bisque", las=2)

abline(h=mean(ev), col="red") # FFERF 0

legend("topright", "SEH4FMEAR", lwd=1, col=2, bty="n")
barplot(t(cbind(100*ev/sum(ev),bsmSp[n:1])), beside=TRUE, main="% I Z", col=c("bisque",2), las=2)
legend("topright", c("% $F{E4R", "BrtEEE"), pch=15, col=c("bisque",2), bty="n")
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