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by the Advanced Regional Eta Model, forced by first-hand data obtained from the Intensive Observation Scientific

Experiment of the Southwest vortex. Results show that: (1) The distribution of the rain belt was determined by the

moving path of the Southwest vortex; different initial conditions lead to a strong shift of the path in the spin-up processes,

and then the large-scale circulation becomes important in regulating the movement and development of the vortex. (2)

Four newly added sounding stations have impacts on all atmospheric fields; the largest differences occurred around these

stations, and the largest deviations of the thermal and dynamical field were not consistent. The time series indicates that

the impact of initial conditions is constrained at the beginning of the simulation, related to the model spin-up process. (3)

The initial atmospheric circulation adjusted to the model spin-up process. Different initial conditions have impacts on the

location and strength of the meso-small-scale vortex and forms a distinct initial state of the stable vortex. (4) The

diversion, vorticity and vertical velocity corresponding to the vortex are tightly related; however, the evolutions of

strength and height are not consistent.

Keywords Southwest vortex, Advanced Regional Eta Model, Intensive sounding, Initial value, Movement path
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Fig. 1 Accumulative precipitation from 0000 UTC 3 to 0000 UTC 4 July 2012 (units: mm): (a) Observed; (b) control test; (c) sensitivity test; (d) difference

(sensitivity test minus control test)
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Fig.2 Movement path of the Southwest vortex in the regional-scale heavy rainfall process that occurred in the Sichuan area during 3—4 July 2012 (the black

and white lines indicate the control test and sensitivity test, respectively; time interval: 3 h; shading shows the difference between the sensitivity test and the

control test for 24-h accumulated precipitation, i.e., sensitivity test minus control test)
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Geopotential height (units: gpm) at the vortex center at each time in the two numerical experiments
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Fig. 3 Distribution of each physical quantity at 700 hPa in the control test (contour or streamline) and the initial difference after the introduction of intensive
sounding data (shading; sensitivity minus control): (a) Geopotential height (units: gpm); (b) temperature (units: K); (c) humidity (units: g kg "); (d): wind (units:

m s ). The four triangles represent the four site locations
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Fig. 4 Geopotential height at (al) 700 hPa and (a2) 500 hPa (contours, units: gpm) and the difference between the sensitivity test and the control test (shading);
Evolution of the biggest difference’s center with (b1, b2) height and (c1, ¢2) time (700 hPa: 32°N, 107°E; 500 hPa: 33.5°N, 105°E)
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Fig. 5 Difference in geopotential height between the observation and simulation (units: gpm): (a) Jiulong station; (b) Jian’ge station
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