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Abstract: Lamiophlomis rotata is an important medicinal plant species endemic to the Tibetan Plateau, which
is prone to strong climate change impacts on its habitable range due to the high sensitivity of the Tibetan Plateau to
climate change. Accurate quantification of species vulnerability to climate change is essential for assessing species
extinction risk and developing effective conservation strategies. Therefore, we carried out the a-shape analysis to
determine the habitat of L. rotata. We then carried out the climate-niche factor analysis (CNFA) to assess the
vulnerability of L. rotata to climate change based on five climate variables (i.e., mean diurnal range, temperature

Wik H 391: 2024-04-09; &[0 H 111: 2024-06-23.

FLTH : op [ b E RS RN 605 TREIUE (C12021A03908); [H 5K A AR 25 4 151 H (82173930); H1 e 44 25 PERHIF B T A FHIR L %% 3 % T % 4
(ZZ13-YQ-087).

*E T # E-mail: xiulian68@126.com; sunkaipku@163.com

DOI: 10.16438/j.0513-4870.2024-0338



- 2872 - 242224 Acta Pharmaceutica Sinica 2024, 59(10): 2871-2879

seasonality, mean temperature of warmest quarter, precipitation of driest month and precipitation of warmest
quarter) in the context of two shared socioeconomic pathways (i.e., SSP126 and SSP585) and three global climate
models (CMCC-ESM2: Centro Euro-Mediterraneo sui Cambiamenti Climatici-Earth System Model version 2;
HadGEM3-GC31-LL: Hadley Global Environment Model version 3-Global Coupled configuration 3.1; IPSL-
CMO6A-LR: Institut Pierre Simon Laplace-Climate Model version 6) during two different periods (2041-2060 and
2081-2100). The vulnerability of L. rotata to climate change was calculated by integrating the sensitivity and
exposure indices of L. rotata to five climate variables. The results showed that L. rotata had the highest
vulnerability to the precipitation of warmest quarter. Its vulnerability within its habitat range generally showed a
spatial pattern of high value in the southern region and low in the northern region, high in the western region and
low in the eastern region. In general, the vulnerability of L. rotata under the SSP585 scenario was higher than that
under the SSP126 scenario. The climate data of different global climate models have some influence on the results,
while the resulted uncertainty can be reduced by data integration methods. As a result of climate change, the
pressure on the survival of L. rotata in the future will be intensified in the low-altitude areas such as the Yarlung
Zangbo River, Yigongzangbu River, Zayu River, and Jiaomuzu River, efc., while the highly weathered scree flats or
stony alpine meadows in the high-altitude zones, such as the eastern Tanggula Mountain Range, the northern part
of Hengduan Mountain Range, and the western part of the Qinling Mountains, may become its refuge. It is
necessary to focus on and strengthen the protection and management of L. rofata resources in these vulnerble and
critical areas.
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Figure 1 Sensitivity, exposure, and vulnerability values of Lamiophlomis rotata to climatic variables under different global climate models
(GCMs) and different shared socioeconomic pathways (SSPs) scenarios at different periods. Al: 2050-SSP126; A2: 2050-SSP585; B1:
2090-SSP126; B2: 2090-SSP585. Biol0: Mean temperature of warmest quarter; Biol4: Precipitation of driest month; Biol8: Precipitation

of warmest quarter; Bio2: Mean diurnal range; Bio4: Temperature seasonality. CMCC-ESM2: Centro Euro-Mediterraneo sui Cambiamenti
Climatici-Earth System Model version 2; HadGEM3-GC31-LL: Hadley Global Environment Model version 3-Global Coupled configuration
3.1; IPSL-CM6A-LR: Institut Pierre Simon Laplace-Climate Model version 6

Table 1

different SSPs scenarios at different periods

Total indicator of sensitivity, exposure, and vulnerability of Lamiophlomis rotata to climate change under different GCMs and

HadGEM3-GC31-LL CMCC-ESM2 IPSL-CM6A-LR
Indicator 2050s 2090s 2050s 2090s 2050s 2090s
126 585 126 585 126 585 126 585 126 585 126 585
Sensitixity 3.73 3.73 3.73 3.73 3.73 3.73 3.73 3.73 3.73 3.73 3.73 3.73
Exposure 0.52 0.73 0.56 1.43 0.43 0.51 0.61 1.02 0.48 0.71 0.54 1.75
Vulnerability 1.95 1.97 1.96 2.05 1.95 1.96 1.97 2.04 1.95 1.98 1.96 2.10
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Figure 3  Spatial exposure gradations of L. rotata under different
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Figure 5 Spatial vulnerability gradations of L. rotata under
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