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Impacts of human activities and environmental factors on potential
distribution of Swertia przewalskii Pissjauk. an endemic plant
in Qng-Tibetan Plateau using MaxEnt
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Abstract: In this paper the distribution of potentially suitable habitat of Swertia przewalskii
Pissjauk. an endemic and endangered plant in the Qing-Tibetan Plateau was studied to
provide a scientific basis for effective conservation. This study was based on 18 occurrence
records and eight environmental variables including human activity bioclimate and altitude.

We used the maximum entropy model and ArcGIS spatial analysis to construct a suitable
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habitat prediction model for S. przewalskii under the influence of modern climate scenarios and
human activities and analyzed the influences of human activities and natural environmental
factors respectively. Results showed that the AUC of the test set under human activity
interference was lower than that under no human activity interference. Human activities exerted
negative impact on the potential distribution of S. przewalskii. Altitude isothermality human
footprint index and mean diurnal range were the main environmental factors influencing the
distribution of S. przewalskii. At present the most suitable habitat included 36.6% of the
Qilianshan National Park area ( Qinghai) which should benefit species conservation.
However the potential habitat in the utilization zones of the Qilian and Menyuan counties may
be disturbed by human activities. We suggest policy makers focus greater attention on these
utilization zones and increase conservation efforts.

Key words: Swertia przewalskii, MaxEnt; Potential distribution; Human activities; Qing-Tibetan
Plateau; Qilianshan National Park
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1 18
Table 1 Basic information on 18 Swertia przewalskii populations

Population Site Latitude/Longitude Altitude ( m) Source

Moshidaban o o
! Mountain Menyuan Haibei Qinghai S7.15°N 101.90°E 3651 CVH

Machang Menyuan

2 Haibei Qinghai 37.38°N 101.62°E 2864 CVH
3 Baoku Xining Qinghai 37.28°N 101.27°E 3303 CVH
4 Haomen Haibei Qinghai 37.34°N 101.59°E 3210 CVH
Niuxinshan Mountain R o
5 Qilian Haibei Qinghai 38.11°N 100.24°E 4061 CVH
Yeniugou Qilian o o
6 . . 38.56°N 99.26°E 3926 CVH
Haibei Qinghai
7 Muli Haixi Qinghai 38.15°N 99.19°E 4049 CVH
8 _ Molu  Qilian - Haibei 37.79°N 100.56°E 3685 CVH
Qinghai
9 Xiewu - Chengduo 33.07°N 97.40°E 4739 CVH

Yushu Qinghai

10 . Xiama - Tianzhu 37.34°N 103.13°E 2785 CVH
Wuwei Gansu

1 Babao Qilain Haibei Qinghai angyanagos 88.15°N 100.52°E 3654 2019
12 Babao Qilian Haibei Qinghai Xachabache 38.00°N 100.35°E 3209 2019
13 Haibei Qinghai Qilian to Mole 37.74°N 100.74°E 3439 2019
14 Haibei Qinghai Qilian to Mole 37.93°N 100.34°E 3762 2019
15 Bianmagou 38.60°N 99.47°E 4132 2019

Yeniugou Qilian Haibei Qinghai

16 " _ Dabanshan Mountain 37.36°N 101.37°E 3717 2019
Datong Xining Qinghai

Ecological o o
7 Monitoring Station Menyuan Haibei Qinghai S7.61°N 101.31°E 321 2019
18 _ Ebo Qilian ~Haibei 38.08°N 100.91°E 3283 2019
Qinghai
Note: CVH Chinese Virtual Herbarium.
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Fig. 1 Geographical locations of 18 populations of (
Swertia przewalskii ) .
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Table 2 Potentially suitable distribution of Swertia przewalskii in China

Human activity Most suitable distribution Suitable distribution Unsuitable distribution
37 635 124 149 94 766
48 469 190 644 9 399 359
3 ( ) (km?)

Table 3 Potentially suitable distribution of Swertia przewalskii in Qilianshan National Park ( Qinghai)
under influence of human activity

Nature reserve Functional zone Area of functional zone  Most suitable distribution Suitable distribution

Key zone 25 011 20 789 372

Qilian Utilization zone 30 843 15 078 11 364
Key zone 9390 6129 3261

Menyuan Utilization zone 16 881 11715 5131
Key zone 46 459 2621 14 658

Tianjun Utilization zone 14 419 2465 3495
Key zone 12 825 7 2768

Delingha Utilization zone 2566 75 1504
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