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Abstract

The initial field information of the WRF model is generated by using the Final Operational Global
Analysis data-ds083.2 data of the US Environmental Forecasting Center (NCEP), and the color im-
ages of ground meteorological elements were output in GrADS format, and the environmental
characteristics of convection occurred on the Qinghai-Tibet Plateau and the chronological charac-
teristics of strong convection on the plateau from 2015 to 2020 were analyzed, and the following
conclusions were obtained: 1) Extreme weather events occurred in the Huangshui River Valley
and Qilian area near Qinghai Lake in the northeast of the Qinghai Plateau on August 17~18, 2016,
and the warm and humid air flow from the South China Sea and the cold air from the south in-
duced this strong convective weather. At 14:00 on the afternoon of the 17th, the temperature be-
gan to rise, the humidity increased, and the air pressure was abnormal. Hail occurred at night
from 19:00 to 22:00, and the downward long-wave radiation flux in the affected central area was
380~400 W m-2, the average wind speed exceeded 5 m/s, and the wind direction was southeaster-
ly. From 07:00 to 08:00 on the 18th, short-term heavy precipitation occurred in some areas, and
water vapor accumulated in the southeast of Qinghai Lake, which subsequently affected its sur-
rounding areas, and the maximum station rainfall exceeded 50 mm. 2) The strong convective chro-
nology of the Qinghai-Tibet Plateau from 2015 to 2020 is characterized by better temperature and
humidity conditions in 2015, 2017, 2018 and 2019, and the downward long-wave radiation flux
values are also larger, reflecting the higher convection intensity and frequency, while the intensity
in 2016 and 2020 is lower. The lunar variation characteristics of strong convection on the Tibetan
Plateau are closely related to the activity of the East Asian monsoon. In May, the convective activi-
ty of the plateau was greatly affected by the westerly wind belt, and water vapor began to con-
verge in the southeast of the plateau; in June, with the outbreak of the Asian summer wind, the
southwest monsoon strengthened, convection began to be active, and the strongest convection
was still concentrated in the southeast side of the plateau; July and August were the most vigorous
periods of convective activity in the plateau, and cyclonic activity in the Bay of Bengal and the
South China Sea also reached a climax, and the strong southwest monsoon guided the water vapor
to climb from the gap in the southern foothills of the plateau, gradually affecting the central and
northeastern regions, forming a number of strong convective zones and strong convective activity
centers. Convective energy is then dispersed to the northwest of the plateau, and convective activ-
ity gradually weakens.
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Table 1. Overview of severe convection during August 17~18, 2016
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Figure 1. Hourly regional mean changes of meteorological elements in the area where severe convection occurred (36°N~38°N,
100°E~103°E) from 08:00 on August 17 to 08:00 on August 18
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Figure 2. Water vapor flux (unit: kg m2-s™%) over the northeastern Qinghai-Tibet Plateau from August 17 to 18, 2016
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Figure 3. The downward long-wave radiation flux (unit: W-m2) over the northeastern Qinghai-Tibet Plateau from August
17 to 18, 2016
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Figure 4. 2 m temperature ("C) in major areas of the Qinghai-Tibet Plateau (28.8°N~37.4°N, 78.5°E~103°E) from May to

August 2015 to 2020
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Figure 5. 2 m specific humidity (unit: kg-kg ™) in major areas of the Qinghai-Tibet Plateau from May to August 2015 to

2020 (28.8°N~37.4°N, 78.5°E~103°E)
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Figurg 6. Downward long-wave radiation flux over the Qinghai-Tibet Plateau at 14:00 in July, 2015~2020 (a)~(f) (unit:
W:m™)
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