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Fig. 1 Similarity among three entities represented by cluster analysis
(a) and ordination(b)
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Fig. 2 Relationship between m points of original configuration
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Fig., 3 Illlustration of algorithm of non-metric multidimensional scaling
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Fig. 4 Scatier of 24 sampling units, Two axes were extracted
in non-metric multidimensional scaling
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#1 SRS MOHNEEEE-HEERHD50m x 50m)
Table 1 The importance values of the first five species in each sampling
unit at Bawangling Nature Reserve. The sample unit size
is 50mx50m
No.ll 1 2 3 4 5
WEMH 25,484 | BAWH 18,216 | WEHAKR 18,008 B 14,464 BWHER 10,477
1 Podocarpus Syzygium Schefflera Gironniera Quercus
imbricatus aratocladum octophylla subaequalis fleuryi
WA 24,766 | ARV EEMR 16,664 ) AP 15.985 | WHOKHE 12,680 EEMPE 11,896
2 Podocarpus Syzygium Giroaniera Adina Cinnamomum
i imbricatus araiocladum subaequalis hkananensts ovatum
'z;%&:«tm 27,261 | #erH 22,267 I 20,800 K 19.825 BEATHR 18,527
3 Syzygium Xanthophyllum Alseodaghne Casternopsis Dacrydium
araiocladum hatnarense hainanensis carlesii pierres
SEWEEE 54,602 TR 31.252 F W 24,986 RS 20.026 WAEW 12,698
4 Syzyginm Pentapkylax Xanthophyllum Dacrydium Meliosme
araiocledum euryoides hainanense pierred squamulata
ﬁ'.ﬁié/kﬁi’i:‘ 19,101 MEHK 15.861 | R 14.567 W 13,026 HEMEE 11,385
5 ! Adina Duercus Syzygium Alseodaphne Ervatamia
hananensis championii araiocladum hainanensis officinalis
QMM 40,804 | ABiW 27,781 | EFEH 16.622 REEE 14,276 e 11,287
6 Syzygium Gironniera Cryptocarya Michelia Xanthophyllum
araiocladum subaequalis chinensis mediocris hainanense
WILTFH 29.625 | HidH 28.861 #Hokd 23,103 W 18,618 AR 17,456
7 . Syzygium Dacrydizm Xanthophyllum Alseodaphne Pentaphylox
aratocladum pierret hainanense hainanensis euryoides
|
| OEFHE 31,392 | WHWR 20,558 | RMEisk 20,245 BEM  17.758 WHWT 13,299
8 1 Cryptocarya Quercus Syzygium Gironniera Nephelijur: (zppac-
‘ chinensis championii araiocladum subaequalis eum var, lopengii
KB WEM 33.446| B 24,036 W 23,256 K 7,097 WEIAR 13,959
9 Syzygium Xanthophyllum Alseodaphne Castanopsis Schefflera
araiocladum hainanense hainagnensis carlesii octophylla
RAEM 29,355 | el 25,970 | A 18,142 | ALEE 14,952 ALFA 12,956
10 Syzygium Xanthophyllum Litkocarpus Michelia Pentaphylax
araiocladum kainanense fenzelianus mediocris euryoides
MM 24,606 | MAERK 13,633 MW 13,158 Bri 11,183 Babkaikic 10,763
11 Syzygivm Mickelia Xanthophyllum Cryptocarya Cleyera
araiocladum mediocris hainanense chinensis obscurinervia
BB 27,273 B 22,207 | KRB HH 18.783 wEekw 18,079 #ZWag 16,186
12 Gironniera Cryptocarya Syzygium Xanthophyllum Ormosia
subaequalis chinensis araiocladum hainanense semicastirala
KW 25,040 | HioM 24.969 ki 16,218 KA E 13,706 R 13,336
13 Syzygium Dgcrydium Castanopsis Xanthophylium
araiocladum pierret carlesii Ilex kobuskiana hairanense
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No. 1 ' 2 3 4 5
Bis#  55.566 | kM WEPE 23.593 | MM 21,023 | BEEENAM 18,052 | RIHKMEM 11,025
14 Dacrydium Syzygium Xanthophyllum Illicium
pierrei araiocladum kainanense ternsiroemioides Olea divoca
LMW 35.252 | R 30.852 B 18,042 WEHN 15,048 | MReip 13,983
15 Syzygium Dacrydium Cryptocarya Quercus Symplocos
aratocladum pierrei chinensis fleury: adenophylla
ek 21,924 Wi 19,424 KB W 17.341 HBH 12,320 ERRWH 9.810
16 | Xanthophyllum Alseodaphne Syzygium Gironniera Syzygium
haingnense haingnensis argiocledum subaequalis chuniarum
KA WH 38,796 | WM 27,424 PR 18,817 FHR M 16,314 Bt 13.581
17 Syzygium Rapanea Xanthophyllum Syzygium Cryptocarya
araiocledum neriifolia hainagnense chunianum chinensis
B 43,045 B 25,356 | RELWEHE 24,949 T 14.458 BBk 12,112
18 Dacrydium Xanthophyllum Syzygium Alseodaphne Cleyera
pierrei hainanense aratocladum hainanensis obscurinervia
BiSIE 52,082 | ZRALiNHE 36,320 [ E A 20,366 BHEH 12,860 BBkttt 10,666
19 Dacrydium Syzygium Xanthophyllum Cryptocarya Cleyera
pierred araiocladum kainanense ckinensis obscurinervia
Bi%I# 34,514 | KK WML 33.420 | B 14,916 WHEME 13,727 | BEZBAM 12,006
20 Dacrydium Syzygium Xanthophyllum Platea Illicium
pierres araiocladum hainanense hainanensis ternstroemioides
KEWH 36.820 | WEM 22,155 | HEKEP 15,000 M 12,433 FHEMH 9,599
21 Syzygium Podocarpus Polyalihia Alseodaphne Syzygium
araiocladum imbricatus plagioneura hainanensis championii
LB 26,463 1 Febi 16,715 EiEg 15,302 WA 14,328 mk&#E 13,387
22 Syzygium Xanthophyllum Cryptocarya Lithocarpus Ilex
araiocladum hainanense chinensis fenzelianus kobuskiana
HMd 24,469 | REWME 23,081 | BEA# 19,289 BEEL 11.366 B 10,096
23 | Xanthophyllum Syzygium Dacrydium Michelia Symplocos
haingnense araiocladum pierres mediocris adenophylla
B KA 111,970) WM EE 23.861 | LREEWEBE 21,330 B 14,155 Rk akte 11,842
24 Sycopsis Syzygium Syzygium Engelhardtia Cleyera
tutcheri buzifolium graiocladum rozburghii obscurinervia
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Fig, 6 Scatter of 24 sampling units, Two axes were extracted in
principal components analysis, they accounted for 40,326% of total
variance
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THE APPLICATION OF NON-METRIC MULTIDIMENSIONAL
~ SCALING IN COMMUNITY CLASSIFICATION

Yu Shi-xiao
(Department of Biology, Sunyatsen University, Guangzhou 510275)

Abstract

Ordination is one of the most popular multivariate analysis methods used
in vegetation research. However, most of the commonly used techniques inv-
olved in this aspect are concerned with linear data set that is difficult to find
in the ecological world. In this paper, non-metric multidimensional scaling,a
non-linear ordination technique put forward in Shepard and Kruskal, is intr-
oduced and its algorithm is programmed in the C** computer language as
program NMMDS, and it is included in the computer software Gingko V1,O
used for structural analysis of vegetation. An example with the classification
of tropical montane forest in Bawangling Nature Reserve, Hainan island, is
presented. Also other multivariate analysis methods, such as principal compo-
nents analysis, cluster analysis, are also used for comparison, The result sho-
ws that non-metric multidimensional scaling is suitable for higher species ri-
chness community classification, and much better than principal components
analysis. With this, two sub-vegetation types in Bawangling montane forest
have been classified. The tropical montane rain forest is represented by Dac-
rydinm 'pierrei+Syzygium araiocladum community, while the tropical montane
evergreen forest is represented by Sycopsis tutcheri + Syzygium araiocladum co-
mmunity. Also five associations among them are recognized.

Key words Non-metric multidimensional scaling, Ordination, Commu-
nity classification, Tropical forest, Hainan Island /





