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Research paper

Using Spatially Autocorrelated Environmental Conditions in
Habitats to Project Potential Distributions of Rare Orchids

Rebecca C.-C. Hsu'?

[ Summary ]

A novel approach of calculating the spatial autocorrelations of 20 independent environmental
factors was applied to project potential distributions of 8 rare orchid species (with fewer than 5
occurrences). The occurrences of these orchids were overlaid on environmental layers with signifi-
cant spatial autocorrelations to identify possible areas of distribution and relevant environmental
factors. Results showed that some species’ distributions located in regions with high spatial auto-
correlations, suggesting unique habitat requirements. In contrast, several species’ occurrences scat-
tered over areas with low spatial autocorrelations, and their rarity was possibly due to anthropo-
genic disturbance, fragmentation, or geological history. The spatial analysis developed here indeed
provided applicable information for rare species distributions which is difficult to project using
typical species distribution models. The results also showed that spatially autocorrelated habitat
conditions seemed to be positively related to endemicity but negatively related to species richness.
Key words: endemic species, orchid, Rarity, spatial autocorrelation, species distribution model

(SDM).
Hsu RCC. 2015. Using spatially autocorrelated environmental conditions in habitats to project po-
tential distributions of rare orchids. Taiwan J For Sci 30(2):97-107.
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Table 1. The 8 orchid species analyzed in this study

species TWname TUCN? collections
Bulbophyllum rubrolabellum LR CR 3
Cymbidium cochleare VS ERE EN 3
Cypripedium segawai BB CR 2
Cypripeidium macranthum A RE R EN 5
Dendrobium leptocladum M fit NT 4
Eria javanica RKEERLTR CR 2
Flickingeria comata Afigh NT 4
Goodyera nantoensis P P BESERE EN 4

" Taiwan endemic species.
» TUCN red list categories: critically endangered (CR), endangered (EN), near threatened (NT).
TWname, Taiwanese name.

Bulbophyllum rubrolabellum
Cymbidium cochleare
Cypridium sagawa
Cypripeidium macranthum
Dendrobium leptocladum
Eria javanica

Flickingeria comata
Goodyera nantoensis
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Fig. 1. Environmental spatial autocorrelation map of Taiwan and occurrences of 8 orchid
species. Warmer colors indicate areas with more spatially autocorrelated factors. Red shad-
ing indicates areas with = 15 factors of significant spatial autocorrelations.
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Table 2. The 20 environmental factors for spatial autocorrelation calculations in this study

No. Factor Abbr.
1 Annual precipitation Pannual
2 Precipitation seasonality Pcv
3 Total water deficiency Pdef
4 January rainfall P01
5 April rainfall P04
6 May rainfall P05
7 June rainfall P06
8 July rainfall P07
9 October rainfall P10

10 Annual mean temperature Tmean
11 Temperature seasonality Tsd
12 Inclination slope
13 Habitat suitability for Abies forests Abies
14 Habitat suitability Z3uga forests Tsuga
15 Habitat suitability for Picea forests Picea
16 Habitat suitability for Pinus forests Pinus
17 Habitat suitability for Cypress forests Cypress
18 Habitat suitability for highland broad-leaved forests BLH
19 Habitat suitability for midland broad-leaved forests BLM

20 Habitat suitability for Lowland broad-leaved forests BLL
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Bulbophyllum rubrolabellum Cymbidium cochleare

Cypripeidium macranthum

Cypripedium segawai

Dendrobium leptocladum Eria javanica

Flickingeria comata

Goodyera nantoensis

Fig. 2. Eight orchid occurrences and potential distributions projected by significant spatial
autocorrelation factors. Red diamonds indicate species occurrences.
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Fig. 3. Rare orchid species richness versus
environmental spatial autocorrelations.
Black shading indicates areas with = 13
factors of significant spatial autocorrela-
tions. Yellow shading shows areas with
species richness of > 5. The red dot indi-
cates the Sihyuan pass (FRIFIET).

Table 3. Environmental factors with significant spatial autocorrelations for species that
occurred, where factors in parentheses were added after excluding suspicious collections for
Cypripeidium macranthum and Flickingeria comate

Species

Significant factors

Bulbophyllum rubrolabellum P10, Tsd
Cymbidium cochleare
Cypripedium segawai
Cypripeidium macranthum
Dendrobium leptocladum
Eria javanica

Flickingeria comata
Goodyera nantoensis

BLH, P04, P05, P06, P10, Tsd

BLH, Cypress, P04, P10, Pannual, Pdef, Slope

P06, Pdef, Tmean, Slope (Abies, Picea, Pinus, Tsuga, P01, Pcv)
BLM, Pcv

BLL, P06, P10, Pcv, Tsd

BLL, P04, P05, Slope (P01, P07, Pcv, Tmean, Tsd)

BLH, Pinus, P05, P06, P07, Pdef, Tmean

Significant factors are defined in Table 2.
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Appendix 1. Results of spatial autocorrelation calculations. Black shading indicates grids
with significant SAc (p < 0.05). Please refer to Table 2 for a listing of the variable number
and definition.
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