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Determination of dominant tree species and effects of tree distribution on the

habitat of Rhinopithecus roxellana using Remote Sensing imagery in Shennongjia
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Abstract: Because of the difficulty in obtaining large-scale distribution data on tree species in Rhinopithecus roxellana
habitat in Shennongjia, we attempted to use multi-source and multi-temporal remote sensing data combined with expert
knowledge to identify species at different levels. Firstly, after analyzing the discrimination of sample trees, we used winter

Landsat8/0LI image data to extract evergreen and deciduous forest, respectively. Secondly, we used summer Worldview-2
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high resolution image data to for the recognition of tree species, which included the evergreen species (Abies fargesii, Pinus
armandii, Picea wilsonii, Quercus spinosa) and deciduous tree species ( Betula albo- sinensis, Larix kaempferi, Fagus
engleriana , Toxicodendron vernicifluum, Quercus aliena, Populus wilsonii) , respectively. Thirdly, combining the vegetation
quadrats and expert knowledge on elevation, we corrected the classification results based on the second step. Finally,
making use of GIS spatial analysis, we analyzed the terrain and geographical distribution on the dominant species. The
experiment revealed that accuracy was higher in evergreen forests, such as Abies fargesii, Pinus armandii, Quercus spinosa,
and Pinus armandii affected by pests, whereas relatively higher in deciduous forest, such as Betula albo-sinensis and
Toxicodendron vernicifluum. Some species, such as Populus wilsonii and Quercus aliena, showed poor accuracy. In'general ,
evergreen species had higher accuracy than deciduous trees. By combining plant geography, remote sensing; and GIS, we
integrated the multi-source, multi-temporal remote sensing data, phenological characteristics of the tree species, and expert
knowledge to propose a method for identifying tree species. This method (1) provides an effective way to identify dominant
tree species in complex mountainous environments, and it has the versatility for a variety of geographical environments; (2)
makes full use of the integration of species phenological features and characteristics of remote sensing data to reduce data
costs; (3) uses ground sampling and expert knowledge, ensuring the classification.results aré correct, which can avoid
excessive reliance on spectral characteristics, and reduce the possibility of misclassification. This'method will provide more

accurate data for the protection and restoration of the habitat of Rhinopithecus roxellana in Shennongjia.

Key Words: multi-source and multi-temporal Remote sensing data;’ high resolution image Worldview- 2; tree species

identification ; vegetation; expert knowledge
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Table 1 The classification accuracy

. PR MERE || HPREE W
-~ User's Producer’s -~ User's Producer’s
Class Class
accuracy accuracy accuracy accuracy
EUE 2 Abies fargesii 94.21 95.61 B Toxicodendron vernicifluum 67.57 65.21
&1 Pinus armandii 73.91 74.55 KooK X Fagus engleriana 68.71 45.08
HWEALRINHR Pest of Pinus armandii 82.88 76.1 BN HAR Quercus aliena 22.55 46.4
HFF Picea wilsonii 31.02 62.27 ¥aiA% Populus wilsonii 51.37 63.47
FIMHR Quercus spinosa 86.59 70.18 HAVEMHS Larix kaempferi 58.35 54.19
R AT E
#t8% Rhododendron sp 82.36 59.41 HeH R BT . 93.05 97.03
Other evergreen and mixed forests
2T HE Betula albo-sinesis 66.67 70.5 H & MK Other deciduous forest 96.95 85.51
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Fig.5 The preliminary result of trees species Recognition
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Fig.8 Part of Space distribution of the dominant tree species
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