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Species abundance distribution models of broad-leaved Korean pine forest in
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Key Laboratory of Forest Resources and Environmental Management of State Forestry and Grassland Administration, Beijing Forestry University, Beijing
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Abstract: Taking the broad-leaved pine forest in Jiaohe, Jilin as the research object, the sample plot area of 30 hm® was
divided into continuous sampling units of 5 mX5 m, 10 mX10 m, 20 mX20 m and 25 mX25 m. The samples of each species
in each sampling unit were counted under four different scales to obtain the number of sampling units of each species in
different scales. The random distribution model and negative binomial distribution model were used to analyze the species
abundance distribution, and the scientific and practical applicability of the two models were discussed by comparing the
predicted abundance and observed abundance. The results showed that the prediction accuracy of the negative binomial
distribution model was better than that of the random distribution model at all research scales for broad-leaved pine forests.
The model prediction error of random distribution and negative binomial distribution increased with the increase of research
scale, so choosing smaller sampling unit could improve the prediction accuracy of species abundance. The random
distribution and negative binomial distribution models were more effective than the ones with greater abundance in predicting
species. The negative binomial distribution model is suitable for simulating the species abundance distribution pattern of

broad-leaved Korean pine forest and the fitting effect of the model is affected by the size of the sampling unit.
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Fig.1 Topographic map of 30 hm? dynamic monitoring plot in
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Tablel Basic survey table of all species in broad-leaved korean pine forest
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Species abbreviations Species Important value Abundance Basal area Max. DBH
ACMO AR Acer mono 28.53 4253 12.1704 88.9
ULLA 240 Ulmus laciniata 27.47 2769 13.4628 88
CACO T4 Carpinus cordata 24.74 7075 5.1121 51.9
ACMA 4B Acer mandshuricum 24.59 6530 5.7088 78.3
TIAM M Tilia amurensis 22.49 1955 11.902 102
ACBA HETEME Acer barbinerve 20.88 8408 0.7765 11.8
PIKO ZIH) Pinus koraiensis 17.72 1302 9.274 95.1
COMA FBHE Corylus mandshurica 15.97 6029 0.3006 11.5
BECO WAHE Betula costata 13.93 818 7.3296 94.5
SYRE BT Syringa reticulata var. amurensis 13.01 3230 0.8869 65.7
JUMA BB Juglans mandshurica 11.17 824 5.3569 77.8
ACTE HHEE Acer tegmentosum 10.51 1809 1.9981 67
PHAM WEE Phellodendron amurense 9.61 815 3.7175 62.5
SOAL IKMTAERK Sorbus alnifolia 9.36 1038 2.361 80.8
ACUK AEREDK Acer ukurunduense 8.61 1990 0.771 28.1
ABHO YDA Abies holophylla 7.51 681 2.957 105.4
FRMA JKBIM Fraxinus mandshurica 6.15 410 2.6819 84
QUAM SR Quercus mongolica 4.31 153 2.5987 114.5
ULMA KEAM Ulmus macrocarpa 1.89 205 0.7487 65.7
BEDA HBHE Betula dahurica 1.68 74 0.9521 91.2
TIMA MR Tilia mandshurica 1.12 104 0.5277 57.3
ULDA FAit Ulmus davidiana Planch. var. japonica 0.73 83 0.1465 71
POKO B Populus koreana 0.44 39 0.2047 59
PODA 1142 Populus davidiana 0.29 12 0.1498 71
BEPL FHH#E Betula platyphylla 0.25 28 0.0509 57.4
FRRH AEMAN Fraxinus rhynchophylla 0.16 16 0.0529 44.6
ABNE FLH Abies nephrolepis 0.04 2 0.0179 44.9
— HE others 16.83 2602 0.7419 —
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Fig.2 The random distribution model was used to predict species abundance at different scales
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Table 2 Evaluation index of random placement model

REE Scale rRMSE R? JRE Scale rRMSE R?
5mX5m 0.30 0.60 20mx20m 0.48 0.22
10mx 10m 0.38 0.41 25mx25m 0.50 0.16

rRMSE . #3535 7 AR 1% 2% relative Root Mean Squared Error; R? . YL5E 24K coefficient of determination
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Fig.3 The negative binomial distribution model was used to predict species abundance at different scales
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Table 3 Evaluation index of random placement model

R Scale rRMSE R? JRJE Scale rRMSE R?
5mX5m 0.26 0.89 20mx20m 0.40 0.65
10mx10m 0.33 0.78 25mx25m 0.41 0.48
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