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Mesoscale Simulation of a Strong Sandstorm Process and Its Triggering
Mechanism Analysis on 23 April 2014 in Gansu Province
LI Guanglin' ,ZHANG Tiejun’ ,REN Yulong®, WANG Yong®

(1. Dunhuang Meteorological Bureau of Gansu Province, Dunhuang 736200, China; 2. Institute of Arid Meteorology, CMA, Key
Laboratory of Arid climatic Change and Reducing Disaster of Gansu Province, Key Laboratory of Arid Climatic Change and
Disaster Reduction of CMA, Lanzhou 730020, China;3. Lanzhou Central Meteorological Qbservatory, Lanzhou 730020, China)

Abstract : Based on the observation data and 6 — hour reanalysis of NECP and vortex theory, the strongest dust storm process was simu-
lated by WRF model from 23 to 24 April 2014 in Gansu Province. On this basis, the forming mechanism of the dust storm was further
analyzed by using the theory of potential vorticity. The observed data showed that the meteorological elements suddenly changed during
the sand — dust storm process, wind speed increased, visibility steeply fell, concentration of PM,, spurted, ground temperature and air
pressure significantly dropped. The simulated results were consistent with the observation, which could accurately reflect the tremen-
dous change of each factor. The dust storm was affected by high level strong wind and frontal zone, surface cold high pressure and ther-
mal low pressure, and strong cold front in their transitional zone, while the terrain of Hexi Corridor with funnelling played an important
role in strengthening of the dust storm. The vertical vorticity continuously increased with the sliding down of the high value area of vor-
tex along the steep 310 K isentropic surface, it caused the strong upward movement of airflow, and interacted with the sinking motion,
which eventually led to the occurrence of the strong dust storm.

Key words: mesoscale numerical simulation; sandstorm; conservation of potential vorticity



