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Abstract: The Tarim Basin in Xinjiang is a world-renowned arid area with an average annual
precipitation of less than 100 mm. A rare rainstorm occurs in the basin around July 19, 2021. The
maximum cumulative rainfall and daily rainfall are 107.3 mm and 78.5 mm (both up to the
magnitude of Xinjiang’s heavy rainstorm), the following conclusions are drawn by analyzing the
characteristics of the storm water vapor. For the first time, the concept of the "uniform twin" of the
South Asian High was proposed. During the transition of the 100 hPa South Asian High from the
"high in the west to the low in the East", the 500 hPa Iranian high and the plateau anticyclone, the
Central Asian low and the Indian low, and the plateau vortex were jointly structured. "Two highs
and one low" circulation situation; reveals the large-scale circulation and physical mechanism of
the water vapor from the Arabian Sea and the northern Bay of Bengal entering the basin under the
stable anticyclonic circulation of Iran under high pressure. Clarify that the main sources of storm
water vapor in the basin are the Mediterranean Sea and the western ocean, Central Asia, the
Arabian Sea and the Bay of Bengal. The water vapor transport has three paths and trajectories:
west, east to west, southwest + south, and pointed out that the easterly wind on the south side of
Iranian high pressure and Central Asia Regional westerly winds play a key role in the
"east-to-west" water vapor transport. The easterly winds in the Arabian Sea and the Bay of Bengal
merge with the west wind belt to form a water vapor conveyor belt that is an important condition
for the occurrence of this heavy rain. Water vapor is input from the west, south, and east
boundaries. The water vapor income from the east boundary mainly comes from the low-level east
wind. The water vapor income from the west and south boundaries comes from three middle and
high-level paths. The "southwest + south" path water vapor transport causes water vapor at the
south boundary. The input contribution is significantly greater than the western boundary. The
heavy rain in the Tarim Basin should not only pay attention to the Central Asian low pressure, but
also pay attention to whether the Central Asian low pressure, the Indian low pressure, and the
plateau vortex coexist and affect the atmospheric circulation field.

Key words: Tarim Basin heavy rain, "high in the east and low in the west" to "uniform double

body", "two highs and one low" ,water vapor
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Figurel The cumulative rainfall distribution (a, the white “ ¢’ is three rainstorm spots, The black
font on the right is the station number) and hourly rainfall of three ainstorm spots (b) in the Tarim
Basin from 20:00 on July 18th to 20:00 on 22nd July 2021 (unit: mm)
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Figure 2 The geopotential height (unit:dagpm) superimposed wind field (unit:m *s') of 100 hPa (a,
b) and 500 hPa (c, d) on July 19 and 22, 2021, The solid brown line is the groove line, "D" is the
low center of the cyclone, and "G" is the high center of the anticyclone, the red " * " is the Y8608

rainstorm spot in Aksu area
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Figure 5 Three-dimensional spatial structure of high and low altitude weather system of "July 19"
rainstorm in Xinjiang Tarim Basin in 2021
(The blue solid line is the geopotential height, the brown solid line is the trough line, "D" and "G"
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Figure 6 The water vapor flux of integral layer (filling,10" *g *cm™ *hPa’! *s™") superimposed 500
hPa wind field (short line with arrow, m * s™!) on the ground ~300 hPa from July 16-21, 2021 ,
the red solid line with arrow is the water vapor transmission path
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NI G, BB e BT IR HLIX Y8608 FFN A
Figure 7 The water vapor flux (filling,10"" * g *cm™ « hPa™! *s™") superimposed wind field (wind
plume,m * s7!) of the 500~600 hPa on July 16-21, 2021, The blue solid line with arrows is the
water vapor transport path, "D" is the low center of the cyclone, "G" is the high center of the
anticyclone, and the black " < " is the Y8608 rainstorm spot in Aksu area
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Figure 8 Time-height vertical section of water vapor flux (filling, g *cm™ <hPa’! «s!') and water
vapor flux divergence (dotted line, 10® « g * cm™ « hPa! « ') superimposed wind field (m ¢ s™')
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Figure 9 The HYSPLIT backward trajectory model pushes forward the water vapor

transport trajectory of the largest and second heavy rainstorm points for 240 h
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Figure 10 The changes of the water vapor budget in the 34~42° N, 73~90° E rectangle in 4
borders of Tarim Basin from 08:00 to 22:00 on July 16, 2021 (unit:107 « t)
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Figure 10 The FY2G infrared cloud image (K) superimposed on 500 hPa wind field (m * s™') on
July 17-21, 2021.The white solid line with arrow is the path of the cloud system, "G" is the Iranian
high-pressure center, "D" is the Central Asian and Indian low-pressure center, the yellow dashed
line with arrow is the wind vector direction, and the brown dashed line is the shear line
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