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Potential Distribution of Meconopsis integrifolia on the
Qinghai-Tibet Plateau under Climate Change

GUO Wenwen, WANG Wenting”

(School of Mathematics and Computer Science, Northwest Minzu University, Lanzhou 730030, China)

Abstract: Qinghai-Tibet Plateau is rich in species, and belongs to the climate change sensitive area. Stud-
ying the impact of climate change on the potential distribution of species on Qinghai-Tibet Plateau is of
great significance for the biodiversity conservation. In this study, we selected the endangered Tibetan me-
dicinal plant Mecono psis integrifolia as the research object, and constructed an ensemble model of Random
Forest (RF), Flexible Discriminant Analysis (FDA) and Artificial Neural Network (ANN) using the

weighted average algorithm (WAA). At the same time, we also compared the prediction accuracy of the
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WAA model and different ecological niche models. Finally, we used the WAA model to predict the poten-
tial distributions of M. integrifolia under current (averaged 1970 —2000) and future (averaged 2041 —
2060) climate scenarios. For the uncertainty of future climate, we chose two “Shared Socioeconomic Path-
ways” (SSP2-45 and SSP5-85). The results showed that: (1) the WAA model predictions showed that the
AUC of the ensemble model based on RF, FDA and ANN was 0. 926, which was 3% higher than that of
the RF model with the highest AUC value, and 5% higher than the AUC value for both FDA and ANN
models. (2) The WAA model determined that the potential distribution of M. integrifolia was most sen-
sitive to annual precipitation and precipitation of warmest quarter, followed by max temperature of war-
mest month, and showed lower sensitivity to precipitation of wettest month and isothermality. (3) The
current potential distribution areas of M. integrifolia were mainly distributed in southwestern Gansu,
eastern and southern Qinghai, western and northwestern Sichuan, northwestern and northeastern Yun-
nan, and eastern Tibet. (4) The prediction of potential distribution of M. integrifolia on the Qinghai-Ti-
bet Plateau under future climate change showed that under the SSP2-45 scenario in 2050, the size of poten-
tial distribution of M. integrifolia was basically the same as that of current, but the potential distribution
would spread to the high altitudes and latitudes in the northwest. However, under the SSP5-85 scenario,
the size of potential distribution of M. integri folia would shrink significantly, and the trend of spreading
to the northwest high-altitude and -altitude areas was more obvious.

Key words: RF model; FDA model; ANN model; weighted average algorithm; climate change;Meconop-

sis integrifolia
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The black dots in the figure represent the sample record points
of M. integrifolia. The polygon data of the Qinghai-Tibet
Plateau is obtained through the Global Change Research
Data Publishing &. Repository(http://www. geodoi. ac. en/)
Fig. 1 The distribution of sample points of M. integri folia
on the Qinghai-Tibet Plateau
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Table 1 Meaning of 19 bioclimatic variables

e S i
Symbol Bioclimatic variable

bio01 AESE S IR Annual mean temperature/ C

bio02 H S IR Y8 H Mean monthly temperature range/C
bio03 ZEIR A Tsothermality

bio04 SR ZET P Temperature seasonality

bio05 B A 4y e AR Max temperature of warmest month/°C
bio06 % A0 AR IR Min temperature of coldest month/°C
bio07 AES IR AL YE F Annual temperature range/°C

bio08 I8 2 ¥ K Mean temperature of wettest quarter/°C
bio09 T ZF X Mean temperature of driest quarter/C
biol0 e % 25 - ¥ ik Mean temperature of warmest quarter/°C
bioll 1% 22 Mean temperature of coldest quarter/C
biol2 AERE K i Annual precipitation/mm

biol3 1% A 0y B /K i Precipitation of wettest month/mm

biol4 =T A Oy Bk & Precipitation of driest month/mm

biol5 [ 7K (/) Z= 45 Pk Precipitation seasonality

biol6 B 72 [% K i Precipitation of wettest quarter/mm

biol7 BT Z2[% /K f& Precipitation of driest quarter/mm

biol8 B¢ % 7 [% /K B Precipitation of warmest quarter/mm

biol9 % 72 [% /K B Precipitation of coldest quarter/mm
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Table 3 Importance of five bioclimatic variables

the weighted average algorithm A A T
" Importance of climate variable
i Model AT ZiR M E AUC . Model
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Fig. 2

Three ecological niche models simulate the probability of M. integrifolia occurrence

as a function of bioclimatic variables on the Qinghai-Tibet Plateau
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A. Potential distribution under current climate;

B. Potential distribution under SSP2-45 scenario;

C. Potential distribution under SSP5-85 scenario
Fig. 3 Potential distribution of M. integri folia
under current and future climate scenarios on the

Qinghai-Tibet Plateau
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compared with the current
Fig. 4 Changes of potential distribution of M. integrifolia
areas under future climate change on the

Qinghai-Tibet Plateau
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