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Abstract: By using the NCEP reanalysis data, the vapor budget of the area covered by the severe torrential
rain over the northeast of North China on 21 July, 2012 is calculated according to the vapor budget equa-
tion. The results show that meridional water vapor transportation is dominant while the extremely heavy
rain hits Beijing Region, where most moist vapor comes from the southern boundary below 500 hPa. The
low-level regional moisture convergence is consistent with the time and space when the torrential rain
breaks out and develops. Above the middle level the vertical vapor transport is more prominent. Then the
variation features of the vapor transport corridors and their moisture contributions are got through the
HYSPLIT mode. The backward trajectory analyses illustrate two major vapor transport corridors. The
moistest vapor derived from Yellow Sea and East China Sea along the low level make the main moisture

contribution during the heavy precipitation. Moisture from the South China Sea and the Bay of Bengal
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strengthens the water vapor in the region when the heavy rain starts and develops. Also the drier vapor

corridor along the high level from the northwest of China plays an important role in this case.

Key words: extremely heavy rain on 21 July 2012, water vapor budget, water vapor transport corridors and

contribution to water vapor
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Fig. 3 The spatial averaged water vapor budgets at vertical levels at
different times during 21—22 July 2012 (unit; 10 ° g+ cm *+« hPa '+ s ')
(a) 08:00 BT 21, (b) 14.00 BT 21, (c¢) 20:00 BT 21, (d) 02.00 BT 22

(Solid lines are the water vapor flux divergence, dotted lines are local change

of water vapor, long dash lines are water vapor vertical transportation)
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Fig. 4 The spatial distribution of vapor flux (vector, unit: g« cm '+ hPa ! « s ') and the divergence

of vapor flux (shaded, unit; 107 ° g« cm ?+ hPa '+ s ') at 850 hPa during 21 —22 July 2012
(a) 08:00 BT 21, (b) 14.00 BT 21, (¢) 20:00 BT 21, (d) 02.00 BT 22

(Gray shade represents the terrain)
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Table 2 The distribution of the backward trajectories at different vertical levels

BT SR
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At 606 600 576 572 588 2942
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Fig. 5 The backward trajectories all throughout the layer from 500 hPa to
200 hPa for 120 h of water vapor by HYSPLIT mode
(a) 14:00 BT 21 July 2012, (b) 20.:00 BT 21 July 2012

(Color trajectories indicate the special humidity of air mass, unit; g+ kg™ !)
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Fig. 6 The backward trajectories throughout the layer form 850 hPa to 500 hPa for
120 h of water vapor by HYSPLIT mode at 14:00 BT 21 July 2012
(a) all the trajectories throughout this layer, (b, ¢, d) the trajectories throughout this

layer with different positions of endpoint

(Color trajectories indicate the special humidity of air mass, unit; g« kg™ ')
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Table 3 The water vapor contribution of different water vapor transport corridors (unit: %)
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Fig. 7 The backward trajectories throughout the layer form 850 hPa to 500 hPa for
120 h of water vapor by HYSPLIT mode at 20:00 BT 21]July 2012

(a) all the trajectories throughout this layer (b, ¢, d) The trajectories throughout

this layer with different positions of endpoint

(Color trajectories indicate the special humidity of air mass, unit; g« kg— 1)
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Fig. 8 The backward trajectories throughout the layer form surface to 850 hPa for
120 h of water vapor by HYSPLIT mode at 14:00 BT 21 July 2012

(a) all the trajectories throughout this layer, (b, ¢) the trajectories throughout

this layer with different positions of endpoint

(Color trajectories indicate the special humidity of air mass, units: g« kg™ ')
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Fig. 9 The backward trajectories throughout the layer form surface to 850 hPa for 120 h
of water vapor by HYSPLIT mode at 20:00 BT 21 July 2012

(a) all the trajectories throughout this layer, (b, c, d) the trajectories throughout

this layer with different positions of endpoint

(Color trajectories indicate the special humidity of air mass, unit; g« kg™ ')
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