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Abstract A new approach is forming internationally for the quantitative study of vegetation-environment relationship by
combining the field sampling-based regression analysis of community vs. habitat attributes and GIS supported spatial
prediction of biological indices. As one of the non-parameter model types Generalized Additive Models GAMs is becoming
an efficient tool in the "regression analysis-spatial prediction" approach partly for its flexibility to a wide variety of data
types. A spatially explicit database for environment factors that frequently rely on digitalized elevation model is the requisite

background for spatial prediction. This approach is introduced and applied here in a prediction and analysis of the spatial
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pattern of a group of biodiversity indices in the study area. Species richness of sampling plot include 6 categories as total
species tree species shrub species herb species evergreen woody species and rare species was used as responsive
variables with five topographic indices was predictive variables in GAMs. Spatial environment database came from DEM of
predicting area with 10m resolution. Model analysis and validation were done to the results of modeling. The results suggest
that 1 The structure and D? values of models are different for different biodiversity indices so are the model stability in
modeling repeats indicating their differences in response to the gradients of topographic indices. 2 Generally the most
prominent topographic effects come from slope position and slope angle which contribute to habitat heterogeneity mainly at
smaller scale while the effect of elevation acting at a much larger scale is not always significant. 3 The predictions of
the richness patterns of tree species herb species and rare species passed the validation with an independent sampling
data that of evergreen woody species and total species succeeded partially but the prediction for the richness of shrub
species failed. 4 Efficient and adequate predictive variables are crucial for the interpretative capability of the models the
sample size also has prominently effects on the robustness of GAM. Discussion is then made about the efficiency of

topographic indices as habitat indicators sources of error the advantage/disadvantage and potential applications of GAMs.
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Table 1 Algorithms for DEM-based topographic indices
Index Ab. Data type Algorithms
El DEM
Elevation v Continual Derived from DEM
5 Classified into 5 classes 1 NW22.5° ~NE22.5° 2 NE22.6 ~67.5° or NW22.6 ~67.
Directi Aspe Classified 5° 3 NE67.6° ~SE67.5° or NW67.6° ~SW 67.5° 4 SE22.5 ~67.6° or SW22.5 ~67.6°
irection assified S SE22.6° ~ SW22. 6°
. Slop - 3 Three order limited difference method
Slope Continual
Sh C  According to the degree of curvature of contours 1 = Convex slope
Shape a Classified €>120° 2= Plane slope -120°<C<120° 3= Concave slope € < —120°
3x3 DEM
SPI  Scan DEM with a 3 grid x 3grid sliding window calculate the
Pos difference of elevation between the central grid and the average of all grids in the windows which is
Position o calegorized defined as Slope Position Index SPI 1 Valley bottom TPl <0.1 2 Foot slope
TPI=0.1~0.35 3 Medium slope TPI=0.35~0.65 4 Slope shoulder TPI =0.
65~0.9 5 Ridge TPI>0.9
2.2 GAM
GAM 1980

1 Generalized Linear Models GLMs
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Table 2 GAM models of 6 species diversity indices in 5 repeats of modeling
Model 2 Model 2
Index Repeat oce b Index Repeat ode b
1 Dire + Pos 0.279 1 s Elev 4 + s Slop 4 + Pos 0.396
2 s Slop 4 0.141 2 s Slop 4 + Pos 0.348
Total Species 3 Pos 0.110 || Number of 3 s Slop 4 + Pos 0.272
number 4 Dire + Pos 0.252 || tree species 4 Dire + s Slop 4 + Pos 0.366
5 s Slop 4 + Pos 0.263 5 s Slop 4 + Pos 0.372
1 s Slop 4 + Pos 0.275 1 Pos 0.171
2 s Slop 4 + Pos + Shap 0.381 2 s Slop 4 0. 146
Number of ever 3 s Slop 4 + Pos 0.259 Number of 3 Pos 0.156
-green species 4 s Slop 4 + Pos + Shap 0.326 ||shrub species 4 Pos 0.097
5 s Slop 4 + Pos + Shap 0.353 5 s Slop 4 + Pos 0.240
1 s Elev 4 + Pire + Pos 0.360 1 s Elev 4+ Pos 0.263
2 s Elev 4 + Dire + Pos 0.470 2 Pos 0.151
Number of 3 s Elev 4 + s Slop 4 + Pos 0.427 Number of 3 s Elev 4+ Pos 0.216
rare species 4 s Elev 4+ Dire + Pos 0.476 || herb species 4 s Elev 4+ Dire + Pos 0.323
5 s Elev 4 + s Slop 4 + Pos 0.402 5 Dire + Pos 0.288
® p=0.05 F All models passed F test with p =0.05
2 D’ 0.5
3
> > > >
4 5
o
3 5 GAM
Table 3 Parameters statistics of 5 repeated GAMs
Predicting variables D?
Res o variables Mean number of )
esponse variables Elev Dire Slop Shap Pos variables in models Mean D
Evergreen species 0 0 5 3 5 2.6 0.319
Rare species 5 3 2 0 5 3 0.427
Tree species 1 0 5 0 5 2.4 0.351
Shrub species 0 0 2 0 4 1.2 0.162
Herb species 3 2 0 0 5 2 0.248
Total species 0 2 2 0 4 1.6 0.209

Total 9 7 16 3 28
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3.3

p<0.05 100%

4 Pearson

Table 4 Pearson correlation coefficients between the observed and predicted values of species diversity in a sample of independent testing plots

Repeat Evergreen species Rare species Tree species Shrub species Herb species Total
1 0.235 0.687 ** 0.461" 0.287 0.555"" 0.477**
2 0.341" 0.750 " 0.497 ** 0.135 0.449 " 0.133
3 0.289 0.692 " 0.444" 0.177 0.497 ** 0.288
4 0.557** 0.816 " 0.523 " 0.224 0.452" 0.479 **
5 0.378" 0.486 " 0.436" 0.230 0.551 " 0.331
Mean 0.360 0.686 0.472 0.211 0.501 0.342
w0t Sig. level inttest p=0.05 =* * ¢ Sig. level inttest p=0.01 30 Sample size =30
4
4.1 «
CCA
21
24
25 26
- (e
2000m 1700m
27 28
29
30 31
4.2
6 D GAMs

D2
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