Koy

CHINESE JOURNAL OF ATMOSPHERIC SCIENCES

LM X —XE X FE R R Z HLH 55
A B P 2*& ik
Analysis of the Convective Triggering Mechanism of A Warm-Sector Rainstorm in the Ya’an Region

ZHU Li JIANG Xingwen LU Ping SHI Rui
TELRIRITE View online: https:/doi.org/10.3878/1.issn.1006-9895.2311.23074

BRI e R SLEBAI EMth 323 Articles you may be interested in

R LG % ot X A B IR T S 4 X At ik & AL X BE 3 A

Comparison of Convective Triggering Mechanisms of Typical Rainstorm Events in the Hami Area of East Tianshan Mountains

KAFRIE. 2022, 46(4): 965  hitps://doi.org/10.3878/1.issn.1006-9895.2201.21095

o B L AL R im R R X — X PR A FARE M R E Ak & AL 434
Analysis of ConvectionSymmetric Instability and Triggering Mechanism for Extreme Rainstorms on the Northern Slope of the Middle Kunlun Mountains

KAFRFE. 2024, 48(3): 987  https://doi.org/10.3878/1.issn.1006-9895.2310.22063

—REFMF THRERAREX BRI RME FEMA RN EETR
Numerical Study on Convection Initiation Conditions and Predictability of a Warm—Sector Rainstorm Lifting from Boundary Layer under Complex Terrain

AR, 2024, 48(3): 1095 https://doi.org/10.3878/j.issn.1006-9895.2207.22103

ENREWNRBSERE R LMREERMRZ PETIES
Mechanism Analysis of a Sudden Rainstorm Triggered by the Coupling of Gravity Wave and Convection in Mountainous Area

KAFBI2E. 2021, 45(3): 617 https://doi.org/10.3878/j.issn.1006-9895.2009.20137

FRONET “6.26” IIHRENRE MR WIFERERBHLE
Characteristics and Formation Mechanism of the Sudden Rainstorm Inducing the “6.26” Mountain Torrent Disaster in Mianning, Sichuan Province

KERIE. 2023, 47(1): 1 https://doi.org/10.3878/.issn.1006-9895.2201.21186

FEAE 7 RinRFIRAREEREMENHIHR
The Instability and its Trigger Mechanism of Extreme Precipitation Event in the Yili River Valley on 31 July 2016

KAFI2E. 2019, 43(6): 1204 hitps://doi.org/10.3878/1.issn.1006-9895.1901.18155

KGNS, PAFELZHER


http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2311.23074
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2201.21095
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2201.21095
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2310.22063
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2310.22063
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2207.22103
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2207.22103
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2009.20137
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2009.20137
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2201.21186
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2201.21186
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1901.18155
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1901.18155
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1901.18155

F4BEESH J’ E {4 A

Vol. 48 No. 5 L Y& 3’7( 9

Sept. 2024 Chinese Journal of Atmospheric Sciences ==

VIR, L, T, A5 2024, Ffk 2 X — PR X 5 R IR AR il AL 48T [J]. KAUREE, 48(5): 1693-1710. ZHU Li, JIANG Xingwen, LU

Ping, et al. 2024. Analysis of the Convective Triggering Mechanism of A Warm-Sector Rainstorm in the Ya’an Region [J]. Chinese Journal of
Atmospheric Sciences (in Chinese), 48(5): 1693—1710. doi:10.3878/j.issn.1006-9895.2311.23074

MR X — R R X R P IR HI X R AR & L 5
GEIRNE TS Qs S LN

1 FES G AR RS S T RS 7 R A5 Ok DY 1|48 A S =, AR 610072
2 HE S GORHEERT AT i R R TR, A6 100081

B B AXRHZEESHERERL, 2021 46 8 H 4 H VYA 2 Hh X K5 W 1 72 o5 ik e i A RE B 25 —
B BRI R ALHIHEAT T 00T, S50t (D WHZE TR R R R R R G0N R 58 B BB el e R0
RIERAET BRI RS F Ao (2) A AR N % RV R TH 8 & 28 v] BBl R XL, 101 3 R B Hh
SRIAE R N R B R AR S R M DU AR IR, TRIAFE R FEARE IR B A AR B RlUR R
CTUIRTHILED BREREASE AR Rk ERE R T BRI R G R N E SRR AR T
ML e (3D 7EHLTEAUMEE /E T 0 1L 2R AR TEE A 1) 1E 30 B XA R - X i & 8, S i R SR Mk =S
SRS EITILE T EA I RAEE AR RN, 1R AR AL S 088 L R B B R L A
VIRZ, AIRe 9 e R AR P s R A 1 — B b vl . (4) AR VLEER T, A RS *REZ)
HIRS ZZFBE B FTANH, Hop PR RS e PR 228K, BB HIE.

EEER RS HIEESL SHRIAE A

XERS  1006-9895(2024)05-1693-18 FESES P458 XEAFRIRTE A
doi:10.3878/j.issn.1006-9895.2311.23074

Analysis of the Convective Triggering Mechanism of A Warm-Sector
Rainstorm in the Ya’an Region

ZHU Li', JIANG Xingwen"?, LU Ping">, and SHI Rui'

1 Heavy Rain and Drought-Flood Disasters in Plateau and Basin Key Laboratory of Sichuan Province, Institute of Tibetan Plateau
Meteorology, China Meteorological Administration, Chengdu 610072
2 Institute of Tibetan Plateau Meteorology, Chinese Academy of Meteorological Sciences, Beijing 100081

Abstract In this paper, multisource high-resolution data are used to analyze the triggering mechanism of convection at

WA 2023-05-22; REFALMBR 2024-04-07
fEE®N R, 5, 1983 AR, MR AR, FEMNFRFWRSFNENE LM A . E-mail: scqx_zhuli@163.com
BIEE  #%2¢3, E-mail: jiangxingwen@cma.gov.cn
HENHIE DU BRI E ST S IUE 2022YFS0540, VY )18 B SRR G 0 H 2022NSFSC0021, [ 5% g fF A i R 5T 2022YFC
3003902, KRS E K E S = IR BIH H 2021LASW-A06, 1 [ES %575 R X8 % 0 83 1A JE 4 XNQYCXTD-
202202, =R AR R R R 9 E VY 1144 H R SR I H SCQXKIYIXMS202208
Funded by Key Research Project of Sichuan Provincial Science and Technology Program (Grant 2022YFS0540), Natural Science Foundation of
Sichuan Province of China (Grant 2022NSFSC0021), National Key Research and Development Program of China (Grant 2022YFC
3003902), Open Project of State Key Laboratory of Severe Weather (Grant 2021LASW-A06), Innovation Team Fund Project of
Southwest Regional Meteorological Center of China Meteorological Administration (Grant XNQYCXTD-202202), Project of Sichuan
Provincial Key Laboratory for Research on Rainstorm and Drought—Flood Disaster in Plateau and Basins (Grant SCQXKJYJXMS
202208)


https://doi.org/10.3878/j.issn.1006-9895.2311.23074
https://doi.org/10.3878/j.issn.1006-9895.2311.23074
https://doi.org/10.3878/j.issn.1006-9895.2311.23074
https://doi.org/10.3878/j.issn.1006-9895.2311.23074
https://doi.org/10.3878/j.issn.1006-9895.2311.23074
https://doi.org/10.3878/j.issn.1006-9895.2311.23074
mailto:scqx_zhuli@163.com
mailto:jiangxingwen@cma.gov.cn

1694 Chinese Journal of Atmospheric Sciences

XM % 4%

the second stage of the most vigorous development of convection during the heavy rain in Ya’an, Sichuan, on August 4,
2021. The conclusions from this study are as follows. (1) The mesoscale disturbance system in the middle and upper
troposphere provides favorable dynamic and thermodynamic conditions for the trigger and development of convection in
the second stage of this heavy rain (2) The surface convergence line formed by the cold pool outflow can directly trigger
convection, whereas that formed by mountain-to-plain flows and topographic circumfluence cannot directly trigger
convection. Convection can be easily triggered only when there is a “secondary uplift mechanism” in the upper and
middle layers of the boundary layer. This “secondary uplift mechanism” includes the coupling uplift mechanism of the
ambient atmospheric convergence and uplift, forced uplift of high-altitude terrain, and upstream updraft in front of the
moving residual weak convection system. (3) The positive vorticity zone formed on the northeast side of Mount Emei
under the mechanical forcing of terrains is conducive to the strengthening and development of convection. Furthermore,
the low-level jet generated by the strong convective system moves northward and meets the cold pool outflow south of
Mount Longmen, triggering the “elevated convection.” This convection triggering mechanism is closely related to Mount
Emei and nearby high-altitude mountains and may be a unique convection triggering mechanism in the eastern slope of
the Qinghai-Tibet Plateau. (4) Under the action of different triggering mechanisms, the time difference and relative

position of lift formation and convection initiation vary. Compared with the cold pool outflow and terrain uplift, the time
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difference is longer and the distance is farther under the influence of downhill wind and terrain flow.

Keywords Convective triggering mechanism, Surface convergence line, Convection initiation, Cold pool
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Fig. 2 Distribution of terrain heights (colored area, units: m) in (a) actual terrain simulation test (CTRL) and (b) terrain sensitivity test (EXP, reducing

the altitude of Mount Emei terrain in the simulation area to 900 m).
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2200 BJT on August 4, 2021 simulated by CTRL (left column) and EXP test (right column) at a height of 2 km. The relative vorticity (red contours,
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are superimposed on (e, f).
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Fig. 11 Wind field (wind barbs, units: m sfl), radar echo (shadow, units: dBZ), and potential temperature (blue solid contour, units: °C) simulated by
CTRL (left column) and EXP test (right column) at an altitude of 0.6 km at (a, b) 2100 BJT on August 4, 2021. (c, d) are the composite wind vectors

(arrows, units: m sfl) of the horizontal wind and vertical velocity (magnified 10 times) along the simulated low-level environmental wind direction (red

line) in (a, b), respectively, superimposed with reflectivity factor (shaded, units: dBZ) and vertical velocity (contours, units: m s ), the horizontal axis

represents distance (units: km).
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