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Quantitative Diagnosis on a Continuous Rain Event in Henan

by Using Local Meridional Circulation Model
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Abstract; Based on 2.5°X2.5° NCEP/NCAR reanalysis data and the improved local meridional circulation
model, quantitative diagnosis for the mechanism was performed on a continuous autumn rain event in
Henan Province from 5 to 19 September 2011, and evolution characteristics of the main physical factors for
the continuous autumn rain event were proposed by means of lag correlation analysis of the upward branch
of a local meridional circulation and precipitation over Henan. The results showed that, (1) latent heat-
ing, average meridional temperature advection, zonal advection of westerly momentum and average zonal
temperature advection are the main physical factors which caused the continuous rainy weather to occur o-
ver Henan Province in September 2011. (2) The latent heating and average zonal temperature advection
are the main physical factors for the start of the rainy weather; zonal advection of average westerly momen-
tum and average meridional temperature advection as well as average zonal temperature advection are the
physical factors for the continuous rainy weather; latent heating, zonal advection of average westerly mo-
mentum, average meridional temperature advection and average zonal temperature advection are also the

main physical factors for the continous rainy weather ending.
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Fig. 3 The meridional-vertical distribution of the vertical component of zonally averaged (107.5°—120°E)

meridional circulation during the continuous rain days in autumn 2011 (unit: Pa s ')

(a) all the factors and boundary, (b) latent heat, (¢) the average meridional temperature advection,

(d) the zonal advection of average westerly momentum, and (e) the average horizontal temperature advections
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(a) The zonal-time distribution of the simulated vertical velocity induced by latent heat

ead-lag correlation

coefficient of the vertical velocity and the daily precipitation in Henan

(Shaded areas stand for the parts having passed correlation test)
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Fig. 5 (a) The zonal-time distribution of the simulated vertical velocity induced by the average zonal

temperature advection (shading stands for the ascending motion area, unit: Pa s '),

(b) the lead-lag correlation coefficient of the vertical velocity and the daily precipitation in Henan

(shaded areas stand for the parts having passed correlation test), and (¢) horizontal wind (arrow)

and temperature fields (solid line) at 700 hPa during the countinuous rain days
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Fig. 6

(a) The zonal-time distribution of vertical velocity induced by the average meridional

temperature advection (shading stands for the ascending motion area, unit: Pa+ s '), (b) the

lead-lag correlation coefficient of the vertical velocity and the daily precipitation in Henan (shaded

areas stand for the parts having passed correlation test)
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(a) The zonal-time distribution of vertical velocity induced by the zonal advection of averaged

westerly momentum (shading stands for the ascending motion area, unit: Pa+s '),

(b) the lead-lag correlation coefficient of the vertical velocity and the daily precipitation in Henan

(shaded areas stand for the parts having passed correlation test) ,

(¢) the latitude time cross-sectional view of westerly jet at 200 hPa (« wind averaged in

110°—116°E at 200 hPa, shading stands for « wind greater than 30 m « s~ ')
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