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Abstract

The “isolated island” systems on the top of some Danxia landforms contain highly heterogeneous
biotopes and are gathering places for landscape and biodiversity. They are rich in ecological and
geographic information and are of great research value. Due to accessible problem, previous stu-
dies focused on these systems are usually one-side. This study presents surface spectrum acquisi-
tion experiment for the small-scale “island” system on the top of Danxia landform in the Bijiashan
area of southern Sichuan using unmanned multi-vehicle collaborative surveying technology. Based
on the acquired spectral data, several data processing, data comparison, and qualitative analysis
methods were used to investigate the ground feature types, the horizontal variation of ground
feature, and the horizontal variation of soil organic matter content for the system. The results
showed that the ground features on the “isolated island” included soil, bare red sandstone, green
leafy plants and moss. No obvious zoning has been found for the ground features. Exposed sand-
stone can be found in the middle of the “island”, while soil can be found on the edge, which is disa-
greement with the traditional view, indicating that small-scale “isolated island” system may be
more complicated than classic isolated system on the top of Danxia landforms. In addition, it was
found that the soil organic matter content in the middle of the “island” is higher than that of the
soil on the edge, that is, the soil in the middle is more “fertile” than the soil on the edge.
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Figure 1. Location of Bijia Mountain
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Figure 2. Flow chart of unmanned multi-vehicle collaborative investigation
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Figure 3. Photo of unmanned multi-vehicle collaborative investigation system
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Table 1. Technical parameters of USB4000 micro optical fiber spectrometer from Ocean Insight

= 1. ZEEEAF\F) USB4000 BB AL RS H
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[N 89.1 mm x 63.3 mm x 34.4 mm ZLE0E <0.05% @ 600 nm; <0.10% @ 435 nm
HE 190 g FhASTE 3.4 x10°
ke 250 Ma @ 5VDC S SMA 905 - 0.22

RN 2% Toshiba TCD1304AP AR i 8] 3.8 ms~10 seconds

TRITE 350~1000 nm Bl 0 USB2.0; RS232
Pk 25 um HAE RS Windows, Mac OS X, Linux
ey R 1.5~2.3 nm FWHM IR # GPIO 8-1/0s
I e 7 50 RMS counts (L5 300:1 (full signal)
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Figure 4. Photo of investigated object
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Figure 5. Photo shows the landing sites
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Figure 6. Spectra acquired by unmanned ground vehicle
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Table 2. Objects detected along the two profiles
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Table 3. Reflectance at 780 nm wavelength of five soil samples
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