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Application of self-organizing neural networks to classification of plant communi-

ties in Pangquangou Nature Reserve North China
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Abstract Vegetation classification is an important topic in plant ecology and many quantitative techniques for
classification have been developed in this field. The artificial neural network is a comparative new tool of data analysis and
self-organizing feature map SOFM is powerful in clustering analysis. SOFM has been applied to many research fields
and it was applied to the classification of plant cimmunities in the Pangquangou Nature Reserve in the present work.
Pangquangou Nature Reserve located at 37°20'—38 20’ N 110°18'—111°18" E is a part of Luliang mountain range.
Eighty-nine samples quadrats of 10 m x 10 m for forest 4 m x4 m for shrubland and 1 m x 1 m for grassland along an
elevation gradient were set up and species data was recorded in each sample. After discussion of the mathematical algorism
clustering technique and procedure of SOFM the classification was carried out by use of the NNTool box in MATLAB
6.5 . As the result the 89 samples were clustered into 13 groups representing 13 types of plant communities. The
characteristics of each community were described in the text. The result of SOFM classification was identical to the result of
fuzzy c-mean clustering and consistent to the reality of vegetation in the study area and show significant ecological
meanings. This suggests that SOFM may clearly describe the ecological relationships between plant communities and it is a

very effective quantitative technique in plant ecology.
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Table 1 Types and their sample composition result from SOFM clustering
SOFM
Result types Sample composition of each type Name of plant communities
I Type 1 9 13 39~42 54-~57 Valley bottom meadow
I Type 2 1~4 12 14 24 34 38 Hippophae rhamnoides Ostryopsis davidiana scrubland
I Type 3 19 23 26 32~33 35~37 Populus cathayana forest
v Type 4 18 27 ~30 Pinus tabulaeformis forest
v Type 5 5~7 43 ~44 58~59 67 71 Quercus liaotungensis forest
VI Type 6 8 25 68~69 Populus dividiana  Betula platyphylla forest
Vil Type 7 20 ~21 Populus dividiana forest
Wil Type 8 10~11 15~17 22 31 64 Picea wilsonii forest
X Type 9 46 ~49 52 ~53 60~62 65 Larix principis-rupprechtii forest
X Type 10 50 ~51 63 79 ~80 Picea meyeri forest
XI Type 11 45 88 ~89 Potentilla glabra Spiraea alpina scrubland
XI Type 12 66 78 85~87 Evonymus hamiltonianus scrubland
XIII Type 13 70 72 ~77 81 ~84 Subapine meadow
1700 ~1750m Ranunculus japonicus
Carex spp. Taraxacum asiaticum 1700 ~ 1800m
60% ~100% Ribea burejense Rosa bella Artemisia
spp- 1800m Betula platyphylla
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Carex lanceolata 1500 ~ 1900m
Spiraea pubescens Rosa xanthina
Artemisia gmelinii 1750 ~2000m
Corylus mandshurica
Phlomis umbrosa 1900 ~2500m Betula albo-
sinensts
Maianthemum bifolium 1950m ~2100m

1800 ~2500m
Acer ginnala
Spiraea pubescens 1900 ~2050m
Lathy rushumilis
2000 ~ 2500m
Lonicera chrysantha Lonicera hispida
1900 ~2500m

2600 ~2800m
Trollius chinensis 30 2000 ~
2800m Kobresia bellardii Potentilla
nivea Papaver nudicaula
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