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Advances in Studies of Q Vector

YUE Cai—jun"?, CAO Yu®, SHOU Shao—wen’

(1.Shanghai Typhoon Institute, China Meteorological Administration, Shanghai 200030;
2.Laboratory of Typhoon Forecast Technique/China Meteorological Administration, Shanghai 200030;
3.Jiangsu Key Laboratory of Disaster Weather, Nanjing University of Information Science and Technology, Nanjing 210044)

Abstract: The concept and analysis of Q vector were first introduced by Hoskins in 1978. During the last three decades, the
Q vector has been intensively analyzed and widely applied to synoptic diagnosis and operational forecast. The theories of Q vector
mainly include two—dimensional and three—dimensional quasi—geostrophic @ vector derived from quasi—stationary, quasi-geostrophic,
adiabatic, frictionless equations on f-plane, generalized ( vector under AB approximation, semi-geostrophic ( vector under GM
approximation, ageostrophic Q vector derived from quasi-stationary, adiabatic, frictionless primitive equations on f—plane, ageostrophic
Q vector with diabatic effects and further modification, and moist ageostrophic @ vector in non-uniformly saturated atmosphere. The
applications of  vector mainly contain improvement of diagnostic ability by the partition of Q vector and of accurate weather
(QPF) by the iterative

equation with the forcing of divergence of ( vector and water vapor. This review summarizes main results from

forecast by the divergence of Q vector, and the application of @ vector to quantitative precipitation forecast
calculation of
studies of @ vector from 1978 to now pointing out that the problem still exists at this stage and discusses the further perspective

of research of ( vector.

Key words: () vector; Diagnostic analysis; Application in weather forecast; Advances



