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Studies on the Classification of Forest Vegetation
with the Multivariate Analysis
I. Investigations on a Vegetation Model

Kyozo ChiBa
(Laboratory of Landscape Architecture)

The availability of the multivariate analysis for the classification of forest vegetation was
investigated to establish the reasonable classification procedure. In this paper an artificial
vegetation model, which was consisted of 30 different species with different dominance each
other, was surveyed with 30 quadrats. The species composition table which was arranged
from the ‘vegetation survey’ according to the Zurich-Montpellier’s school procedure was
submitted to verify the results from the multivariate analyses.

Eight sorts of the numerical clustering methods were employed to categorize the stands.
Although all of the cluster methods could succeed to classify the stands, the results were
not satisfied to be in use. The principal component analysis and the factor analysis were
also applied to the investigation. The factor analysis could be more useful because of its
relative high ability to discriminate the stands, though the results from both analyses would
be remarkably appreciated.

The result obtained from a method using the Quantification Theory [l was incomparably
superior to categorize stands as well as the species. Moreover the method demands the binary
data that may dispense with much troublesome at the actual vegetation survey.
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The categorized quadrats with the Zirich-Montpellier school’s procedure

Species
code

Category 1

Quadrat number

Category 2

Category 3

1015251430 12628] [3 4 7 922 6 813242729][12171820 519212311 2 16]

Presence

30 323322181949 3 5 21 14 12
16 3526034 6 53113 1 2 2 10
11 781143232758 2 2 8
20 81209 5 53552 2 1 9
23 50 542 3 320 5 7
13 951875 9 956 9 7
28 9 8§ 211 948 6
29 113 13 4 5
14 7 9 9 3
15 3 3 12 2 4
24 2 5 414 3 8 119363634 4 8 13
4 2324 91342 1 1 4 519 3 11
17 42 38 204919 12 6
22 2118 825 7 3 6
6 2918 945 3 2 6
19 4850 13421 5
25 2 3 723 1 5
21 10 32 90 3
7 11 12 11 4
12 1411161 1 71 10 5 10
26 4 16 3 1713 1 5 4 46122 12
9 8824 7 1 1 5
8 1 7 2 6 6 713 4 8
27 10 2 11514 1 1 11 9
1 3 11614 56 14 6
2 3 1 3011 5
5 2 1 21 11 5
3 30 3 2
10 9 1
18 1
(1) METTN
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EZo5N3. 22T, ZOWEREFTALBETTVEERL, Zhe2dRIIL TRET 3
Ll BEEFLELTRELADLDIEZ NS, ZOMETIHED-DIZT
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Quadrat Number

Fig.! The clustering dendrogram for the quadrats with the Ward’s method.
The dashed line shows the level at which the samples were categorized.
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7 AF—AIIE, aFs5—-1+&E1, 10,14, 15,19, 25,26, 30 A%, 75 X% —BIlZiL,
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Table 2 The categorized quadrats with 8 sorts of the numerical clustering

procedures
Method Cluster A Cluster B Cluster C
. 1, 10, 14, 15, 25, 2,3, 4,5, 6,789, 11,12, 13
Furthest neighbor 26, 28, 30 16, 17, 18, 20, 22, 24, 27, 29 19, 21, 23
1,23 4,567 8, 9, 10, 11,
Nearest neighbor 16 12, 13, 14, 15, 17, 18, 19, 20, 21, 23
22, 24, 25, 26, 27, 28, 29, 30
1, 10, 14, 15, 25, 2,3,4,5,6,7,8,9,11, 12, 13,
Intergroup average 26, 28, 30 16, 17, 18, 20, 22, 24, 27, 29 19, 21, 23
: 1, 10, 14, 15, 19, 2,5, 11, 12, 13, 16, 17, 18, 20, 3,4,6,7,9
TMErgroup average 25, 26, 30 21, 23, 24, 27 29, 29
1,2,3,4,5,7, 8,9, 10, 11, 12,
Centroid 16 13, 14, 17, 18, 19, 20, 21, 22, 6
23, 24, 25, 26, 27, 28, 29, 30
Ward 1, 10, 14, 15, 19, 2,5, 8, 11, 12, 13, 16, 17, 18, 3, 4,6, 70,
ar 25, 26, 28, 30 20, 21, 23, 24, 27, 29 22
2,3,4,5 6, 78,9, 10,11,12,
Median ;ilgélgélgéléz 13,16, 17, 18, 20, 22, 24, 27, 29 16
» 25, 26, 28, 23, 25, 26, 27, 28, 29, 30
Flexible group 1, 10, 14, 15, 19, 2,3,4,5,6 7,8 09,11, 12, 13, 21 23

average

25, 26, 28, 30

16, 17, 18, 20, 22, 24, 27, 29
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Fig.2 Distribution of quadrats on the flat composed with the first component
(horizontal) and the second component (vertical).
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Fig.3 Distribution of species on the flat composed with the first component
(horizontal) and the second component (vertical).
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Fig.4 Distribution of species on the flat composed with the first factor
(horizontal) and the second factor (vertical).
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Fig.5 Distribution of quadrats on the flat composed with the first factor
(horizontal) and the second factor (vertical).



EEREN I L 2 HRMEER S 19

B30T, BRAIBZ\CLVEHOBHERHELEL 225 8FME L 5. 5D F5— b
LEBRICOHERIROEL 23 70y 7 RS TE-. ZRFhO7ay sRADI RS- b
Table 1 D&AFTT)—DIRS— e w#MBLTHIE, RTFSHICKIERD I b, &
CEBLZI NS - MES, 19,24, 29 D3 EmANT Z LB L 2 8 0L IEE L 5 /2.

BAFaiE, Z20RREETFVORNE,S INETEE L TLEZNZMEDOEMICAHY
SNTEAY, ZZTORFTHRBBLAZLIIL, HEXSIIERAL T ERAEI GV EEZ
s5h 3.

(5) BEMMBEIILIXS

BE/AMEOERIT, BEREGEE (7L LZ20BEEE (7T —) MOHEBEE2ER
T3 E) TN FhEAENREZZZLILRETS. ZOBRTHENTE T ZM A0 T —
TVREIZBLU R L 250 3.

LZAT, BENMNEZzFETZZDDTF—51E, FOTLVLITJILb6, N FY—F
BThThiZeskw. 22T, Tablel OBOLSHEZ 0/1 BIZEHRLZ. T4bb, b
BEFELPDOGHEEEZER T %, PHEIFZITNT0 252275128 L- Zh
EZDORE VY FIZ, HIBIFINBRTEILTLeRT T - PESNZZ L ITHEET 2. BE
DHEEREZBELAE, s LZ0LSIIBOFEATTHRERS W20 THNIE, %
DITEREPSHTIEBIIRELERTHY, 2O EDPS5LIOHEERETIEEN D
3
BENEZ, Z0ERNRZMEEL TV eh T T -2 2nFhOZEMAFEICH
Bahd. HEOEZODOBIENTEIEATESH, EXGHF AL, 2HO
BiaEZIEA 2> THRM2BETE2L145. 22T, ZOEBLMEIIEFWTLHH
BEZEEEI TE LA, ZOBROREESRII00THY, HEANEL L CizzUE
EIE .

E—EAEELEMSC, STEAEARESICL T, BHEBBEL2ON Fig. 6 THY, i
CKaIFTF— b EEEZGEL DA Fig. 7 Th3. Fig. 6 RSN B LI, BRI~ F

16 11‘13.’20‘23'28
300 829 |

Fig.6 Distribution of species on the flat composed with the first eigen value (horizontal)
and the second eigen value (vertical) for the Quantification Theory III.
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Fig.7 Distribution of quadrats on the flat composed with the first eigen value (horizontal)
and the second eigen value (vertical) for the Quantification Theory II.
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Fig. 8 Distribution of species on the flat composed with the first eigen value (horizontal)
and the second eigen value (vertical) for the Quantification Theory II.
Both quadrat No. 16 and species code 18 are excluded.
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Fig. 9 Distribution of quadratss on the flat composed with the first eigen value (horizontal)
and the second eigen value (vertical) for the Quantification Theory II.
Both quadrat No. 16 and species code 18 are excluded.
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