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Abstract: [Objectives] This study aims to explore the relationship between the land surface temperature of
the historical distribution area of Amur Tigers (Panthera tigris altaica) and the habitat suitability in the
Greater and the Lesser Khingan Mountains. In addition, it aims to test the theoretical hypothesis that land
surface temperature influences the spatial distribution of herbivores through its impact on the distribution and
growth of vegetation, thereby affecting the habitat suitability of Amur Tigers. [Methods] We used the land
surface temperature inversion data of the Greater and the Lesser Khingan Mountains in 2022 to systematically
study the land surface temperature distribution pattern in historical distribution area of Amur Tigers and
explored the internal relationship between land surface temperature distribution and habitat suitability with the
pixel-by-pixel analysis method. [Results] The low temperature area in the study area was mainly concentrated
in the north and west of the Greater Khingan Mountains and the high-altitude area in the middle of the Lesser
Khingan Mountains. Moreover, the low temperature area in the Greater Khingan Mountains had lower
temperature and wider distribution than that in the Lesser Khingan Mountains (Figs. 2 and 3). There was a
correlation between habitat suitability of Amur Tigers and land surface temperature in the Lesser Khingan
Mountains. Specifically, the unsuitable habitats for Amur Tigers were mainly in the area with low average
land surface temperature and lower average temperature during the growing season. As the land surface
temperature increased, the areas of sub-suitable habitats and suitable habitats increased. The sub-suitable
habitats and the suitable habitats of Amur Tigers had a greater correlation with the region with higher land
surface temperature, and higher land surface temperature was one of the more suitable living conditions for
Amur Tigers. [Conclusion] The results can provide a theoretical basis and basic data for habitat restoration,
population restoration, and ecological corridor construction in the historical distribution area of Amur Tigers,
and have practical reference value for the population restoration and protection of wild Amur Tigers in the
historical distribution area of China.
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Extents of the Greater Khingan Mountains and Lesser Khingan
Mountains manually delineated based on remote sensing data MODIS,

from Geospatial Data Cloud (https://www.gscloud.cn/home).
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Table 1 MODIS land surface temperature quality control flags and their meanings

R~ By i P
The number Name Meaning
1&0 SR QA #RE 00—LST GRIRE) A f=iElsr, LHFiE—PiEma
Mandatory QA flags 00—LST produced, good quality, no further quality assessment required
01—LST A/ i —M, @UHHT B VR i e &
01—LST produced, nominal quality; further detailed quality assessment is recommended
10—t T =M, RARE LST
10—LST not produced due to cloud contamination
II—RAER LST, FEFERALZ S
11—LST not produced for reasons other than cloud contamination
3&2 Bl R bR & 00— %4 i R 4F  00—Good data quality
Data quality flag O1—J A & 01—Other quality issues

10—F5E8 CELHELS ) 10—To be determined (no decision available)
H—FFE (FLHELF) 11—To be determined (no decision available)
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The number Name Meaning
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of Amur Tigers (Panthera tigris altaica)
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Fig. 4 Annual average land surface temperature, land surface temperature during the growing season, and
habitat suitability of Amur Tigers (Panthera tigris altaica) in the Lesser Khingan Mountains
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Suitability for Amur Tigers in the Study Area. Extents of the Greater Khingan Mountains and Lesser Khingan Mountains manually delineated
based on remote sensing data MODIS, from Geospatial Data Cloud (https://www.gscloud.cn/home).
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Fig. 8 Area proportions of habitats with different suitability levels of Amur Tiger (Panthera tigris altaica) under

the different average land surface temperature during the growing season
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