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A Case Analysis of Thermal and Dynamic Structure of Sandstorm

Sun Lingdong

(Bayannur Meteorological Office,Bayannur 015000, China)

Abstract; By using Micaps conventional meteorological data, combined with weather dynamical a-

nalysis, from the dynamic and thermal point of view on the sandstorm occurrence and development, the

sandstorm occurred in Bayannur on 29—30 April ,2011 was deeply analyzed. The result showed that be-

fore the outbreak of the sandstorm, the temperature of surface layer is higher, with ultra-low temperature

near 200 hPa,the vertical temperature gradient increases, and convection is strong. The left side of the

upper-level jet stream entrance convergence and subsidence resulting in the inversion layer is conductive

to the energy accumulation at the bottom. The relative humidity below 500 hPa increases rapidly from the

bottom to the top, when it decreases above 500 hPa. Saturated pseudo equivalent potential temperature

curve constitutes an obtuse angle with temperature shaft below 600 hPa, saturated pseudo equivalent po-

tential temperature curve is far from pseudo equivalent potential temperature curve, indicating atmospher-

ic stratification is unstable below 600 hPa and vapor content is small from surface layer to high altitude,

unstable structure has prepared a sufficient condition for the sandstorm. Near 200 hPa, potential tempera-

ture , pseudo equivalent potential temperature, saturated pseudo equivalent potential temperature curves

consistently lean to the left then to the right performs obvious ultra-low temperature. The wind at the low

level of pseudo equivalent potential temperature curve is southerly, upper level is westerly and northwest-

erly ,the troposphere tumbles along the whole atmosphere. There is a consistent warm advection before the

700—850 hPa trough and a cold advection after the trough,leads the development of sinking motion in

cold zone and upward movement in warm region, forming obvious convective motion. Owe to the sinking

motion in cold area, horizontal movement from cold to warm zone of lower level and upward motion in

warm region produce a secondary circulation in vertical direction. The sinking part of the secondary circu-

lation drops below the left of upper level jet stream entrance region, further transferring the momentum of

the upper air jet stream to surface. Horizontal motion in the low level from cold to warm zone in secondary

circulation increases surface wind speed, providing dynamic condition for sandstorm.

Key words: sandstorm; thermal structure; dynamic structure; secondary circulation; high and low

level jet



