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Figure 1 Elevation map of sampling sites in the Rongbu River Basin (M01-MO08 indicate the specific locations of sampling sites)
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Table 1 The locations and environmental information of different sampling sites in the Rongbu River Basin

T frEER R G (m) REMER
ZE Gk ) KR IR EREKEmm)  FEECC)
Mol 86°53'21.03"E 28°04'49.29"N BH 35 5129 5275 1101 —6.4
M02 86°50'55.84"E 28°08'12.86"N BA 3% 5159 5281 685 —6.2
Mo03 86°50'57.17"E 28°17'42.91"N A 4619 5041 403 0.9
Mo04 86°50'44.03"E 28°19'33.68"N A3 4720 5029 451 1.7
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MO07 87°20'57.28"E 28°18'54.76"N PR 3785 4123 734 2.2
MO8 87°21'19.09"E 28°19'11.82"'N BH3 3810 4313 734 2.2
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Figure 2 Dissimilarity of community composition among different belts on the shady and sunny slopes of the Rongbu River Basin. A and B show
the results of dissimilarity based on bray-curtis for community species composition under four different survey scenarios on the sunny and shady
slopes, respectively. * indicates the significance of community species composition differences compared to the 4/4 baseline scenario (*, P<0.05; **,
P<0.01; ***, P<0.001); PCoAL: first principal coordinate of community dissimilarity; PCoA2: second principal coordinate of community dissimilarity
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Figure 3 Changes in the importance values of dominant species and the composition of primary species in different slopes under different survey
scenarios in the Rongbu River Basin. A and B illustrate the importance values of the three dominant species on the sunny and shady slopes under four
different survey scenarios, respectively
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Figure 4 Changes in the coverage of optimal herbaceous and shrub species in different slopes under different survey scenarios in the Rongbu River
Basin. A and B show the coverage of optimal herbaceous and shrub species on the shady and sunny slopes under four different survey scenarios,

respectively
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Figure 5 Community dissimilarity across various elevation zones in the Rongbu River Basin under different survey scenarios. A—H, dissimilarity
based on bray-curtis for community species composition under different survey scenarios at sampling sites MO1 to MO08. * indicates the significance of
community species composition differences compared to the 4/4 baseline scenario (*, P<0.05; **, P<0.01; *** P<0.001); PCoAl: first principal
coordinate of community dissimilarity; PCoA2: second principal coordinate of community dissimilarity
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Figure 6 Changes in the importance values of dominant species across various elevation zones in the Rongbu River Basin under different survey
scenarios. A-H illustrate the changes in the importance values of dominant species across sampling sites MO1 to M08 in four different elevation zones
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Figure 7 Changes in the coverage of dominant species under different survey scenarios across various mountains in the Rongbu River Basin. A—H,
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Figure 8 Composition of dominant species between mountain tops and foothills within the same elevation zone in the Rongbu River Basin. A and B
illustrate the changes in the importance values of dominant species at mountain tops and foothills for the elevation ranges of 4250-4400 m and 4610—

4760 m, respectively
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Figure 9 Composition of dominant species between mountain tops and foothills within the same elevation zone in the Rongbu River Basin. A and B
show the changes in the coverage of dominant species at mountain tops and foothills for the elevation ranges of 4250-4400 m and 4610-4760 m,
respectively
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Table 3 Significance of differences in optimal species between mountain tops and foothills within the same elevation zone in the Rongbu River
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Table 4 Vertical zone vegetation distribution across mountains and

the basin in the Rongbu River
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The vertical distribution pattern of alpine vegetation in the Rongbu
River Basin of Mount Qomolangma
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Vegetation on the Qinghai-Xizang Plateau exhibits a distinctive “three-dimensional” distribution along latitudinal, longitudinal, and
vertical gradients. However, due to ecological limitations and accessibility challenges, previous vegetation surveys were primarily
conducted along roads, railways, or foothill areas. These surveys often inferred montane vertical zonation based on relationships
between vegetation and climatic factors in baseline regions, introducing significant uncertainty. In this study, we selected four
baseline elevations and surveyed eight mountains (including both shady and sunny slopes) in the Rongbu River Basin of Mount
Qomolangma to assess plant composition across the entire vertical band. We examined the effects of different baseline elevation
survey scenarios on plant composition and vegetation types. Our findings revealed significant differences in community species
composition under 4 baseline conditions, with shifts in species dominance. Specifically, plant composition and vegetation types at
high-altitude foothills differed markedly from those at similar altitudes near mountain summits. Moreover, incomplete slope surveys
severely distorted the vertical distribution of montane vegetation. In particular, surveys conducted at 1/4, 2/4, and 3/4 of the baseline
underestimated the vertical distribution height of the alpine shrub zone by 527, 336, and 268 m, respectively, while overestimated the
alpine meadow zone by 440, 329, and 271 m, respectively. These results indicate that vegetation types derived from foothill elevations
do not accurately reflect the vertical species composition and vegetation distribution of the mountains.

Rongbu River basin, species composition, species distribution, vertical spectrum, Mount Qomolangma
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