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Abstract

The rainstorm process from 13th to 14th March 2023 in Yili (rain to snow in middle and high
mountains) is synthetically diagnosed and analyzed based on the multi-source data such as con-
ventional observation data, NCEP reanalysis data every 6 hours (0.25° x 0.25°), FY-2G satellite and
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Yining new generation weather radar echo. The rainstorm is caused by the eastward movement of
the Central Asia trough into Yili under the background of the high meridional circulation in the
mid-high latitudes. The convergence center of water vapor flux divergence flux below 850 hPa in
the central area of rainstorm is as high as -12 x 10-5 g-cm-2-hPa-1-s-1, providing good water vapor
conditions for rainstorm. The specific humidity of boundary layer during rainstorm is greater
than 6 g-kg-1. The structure of divergence field and vorticity field in the central area of rainstorm
is conducive to the occurrence and development of rainstorm. The low-level jet is strong during
the rainstorm, and the core wind speed of the jet is up to 24 m-s-1. Cold advection is fluent in the
transition from rain to snow in the middle and high mountain areas. The analysis of FY-2G satellite
TBB shows that TBB < -40°C during the strongest precipitation period in the rainstorm center
area. Doppler radar echo analysis shows that the maximum combined reflectivity factor is 41.2
dBZ and the maximum height of echo top is 7 km during rainstorm; The strong westerly low-level
jetis conducive to the occurrence and development of heavy rainfall.
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Figure 1. (a) The precipitation distribution map of Yili from 06:00 on 13 March to 14:00 on 14 March, 2023 (unit: mm); (b)
The hourly precipitation map of Yining County from 06:00 on 13 March to 07:00 on 14 March, 2023 (unit: mm)
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Figure 2. 500 hPa synoptic chart at 08:00 (a) and 20:00 (b) on 13 March, 2023
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Figure 3. The time-height profile of water vapor flux (isoline, unit: g-em hPa “s™), water vapor flux divergence (stain,
unit: 10° g-em *hPa s ') and wind field (unit: m-s ™) from 20:00 on 12 March to 08:00 on 14 March, 2023
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Figure 4. The time-height profile of specific humidity (dotted line, unit: g-kg ) and pseudo-equivalent potential temperature
(solid line, unit: K) from 02:00 on 13 March to 08:00 on 14 March, 2023 in Yining County
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Figure 5. The time-height profile of horizontal divergence (isoline, unit: 10> s™) and vertical vorticity (stain, unit: 10° s %)
from 02:00 on 13 March to 08:00 on 14 March, 2023 in Yining County
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Figure 6. 850 hPa wind field (unit: m's *) and temperature advection (unit: 10 K-s %) at 08:00 on 13 March (a), 14:00 on 13
March (b), 20:00 on 13 March (c), and 02:00 on 14 March (d), 2023, and A is Yining County
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Figure 7. FY-2G Satellite TBB from 07:00 to 21:00 on 13 March, 2023 (unit: °C), and A is Yining County
7.2023 £ 3 B 13 H 07 BV E 21 B} FY-2G B2 TBB(#{ii: C), AMETE

3.5. ZEEFIABIRIFE

B CLUZR B BN E (A 8), HAERHTHRE T KL/ 15~35dBZ, i A{H 41.2dBZ; [AI3 T
JERZAE 2~5km, FAKEE 7km. FWEGER B, S0 A RS RE 7B LA EW 0CE R . 2mi
By b, BWXWIARE 2iansg, S EEN, KERE. SRR, MTKRES L.

KERZR b, B oami B A B2 2.4 km AR 20, K2 75 XUBE = B o0 e XL, v
PR, FITFRBOKE RAERE.
4, &5ig

1) SRR KRR RAE P S XM A BRI 5 R, A AR R EE N AL i

DOI: 10.12677/ccrl.2024.131014 136 SR TR


https://doi.org/10.12677/ccrl.2024.131014

R %

Date:2023/03/13
Time:12:01:51

0
[2
4

@

g

[}

=1
o
w2
6 £8
=9
s
=
o

o
¢

(-]

=y
o

(d)

Figure 8. (a) Combined reflectivity factor at 09:45 on 13 March, 2023 (unit: dBZ), (b) Elevation angle 6.0° reflectivity factor
at 10:42 on 13 March (unit: dBZ), (c) Elevation angle 1.5° radial velocity field at 09:45 on 13 March (unit: m-s™%), (d) Wind
profile map from 11:04 to 12:01 on 13 March
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