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Analysis and Forecasting Technology on the Heavy Rainfall Processes
in the Northeast China During July to August 2010

SUN Jun DAI Kan FAN Ligiang

National Meteorological Centre, Beijing 100081

Abstract: Ten heavy rainfall processes, which caused severe flooding in Jilin and Liaoning Provinces of
Northeast China, occurred during July to August in 2010. The total precipitation is characterized by fre-
quent processes, large amount precipitation and co-located rainfall area. By using the observational data of
surface, upper-air, satellite, Doppler radar, regional AWS and the operational NWP analysis data of T639
and NCEP FNL, the causes for the above characteristics are presented. The main results are as follows:
(1) The frequent rainfall processes are mainly caused by the convergence of westerly cold air flow and
strong warm, moist southerly air flow, which are supported by a stable and abnormal general circulation.
(2) The ten rainfall processes can be divided into two categories based on the most important upper-air in-
fluence weather system, category one is about low vortex (including shear line) mainly occurring at low
levels, category two is about cold vortex (including trough) mainly occurring at middle to higher levels.
The circulation characteristics, water vapor source and the role of cold air are different for each category.
(3) Case study of each category shows that the large amount precipitation is caused by the convective cells,
which initiated at almost the same place and moved through the concerned place frequently. (4) The mech-

anism of cells initiated is different for two cases. The case “7. 20” convective cells are initiated at the ascent
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and potential unstable zone of geostrophic deviation wind convergence and ahead of cold front aloft; the

case “7.27” convective cells are mainly triggered by surface front. (5)The Corfidi vector method provided

a good estimate of the motion of the most active elements of the convection system. The above results are

valuble to heavy rainfall forecasting of the Northeast China. The analysis method can be also applied to the

heavy rain forecasting of other places.

Key words: heavy rainfall, low vortex, cold vortex, geostrophic deviation wind, cold front aloft, Corfidi

vector method
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Table 1 Precipitation processes during 19 July to 31 August 2010

SH WAL H i K HE>50 mm i AR K >50 mm EEIITPN [X e 3 e K
R 414 B X 5% R WERT R /mm WA /mm
) U O N /7N T I o i BN S U BN B /A 1
197,22 LT AW EACRE RS \ e g - 507(37 5
7.19-7.22 LT R CE M ER IR H VR L e LT Bk 388 507G )
et T I e 3 Ty WE oA — ST TR W A T Y e gz 2
7 247 95 T PG AL ES 3 AR S R AR }I(ﬂ*wﬁ‘éﬁ_&ﬂiuﬂ\‘m’rm%(ﬂ*ﬂﬁr)fr)ﬁ& SR 147 176C 4
Hi X )
7.26—7.28 LT ARACE E AP AR B A ETT 1 RR K L T bR 163 258 (i #k)
7.30—7.31 TR 5 RART B 5 NETT R T FH MGV 166 201 HO
LR RER FH AP R R W B K AR LB AR TR
8.4—8.5 T 24 325 342(iLF
Tow YL W L 2 T IO G
IR AR RN e .
. . - ) ) ‘» Iy J’ r_L'J J’
8.7—8.9 . 5 ANAEIT E VL LT v 277 327GLT)
8. 14 5 bR U X o T HAMETL R Ui MR 78 78(FH M)
ARl | B N N R O UARE S S-SR T BNy NG S I /7 £ 0 I o 1
.19—8. T 430(iT 5
897820 o AL 1 6T Y O LFR290  40GLT)
8.21-8.22 TS AHS . MR éiﬁ*?%ﬁé?@k??ﬂ\éﬁ*WME‘JIL?JE?\ T 157 16375
8.26—8.29 L THRES.E MR FERTI I N AR T INF- Bt /s 201 Wl ok i A R A L7 Rk 237 289 (3L T)

-
500~ 599

00~699.
700~ 799
1300~ 899,
1900 ~999.
= 1000

E1 (2201047 H 19 HE 8 A 31 H ZBF/KE (300 mm)
HCb) Dy st [ 3 e 565 — B 0 sl
Fig.1 (a) Accumulated precipitation (greater than 300 mm) from 19 July to 31 August 2010

and (b) weather stations ranked the highest precipitation during the same period of history
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Fig. 2 Mean geopotental height (solid line every 40 gpm) and associated anomaly

(dashed line every 20 gpm) pattern at 500 hPa for (a) category of low vortex

and (b) category of cold vortex
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Fig.4 Time variations of one-hour rainfall from the daily maximum precipitation weather station

for (a) 08:00 BT 19 July to 20:00 BT 20 July and (b) 08:00 BT 20 July to 08:00 BT 21 July 2010
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Precipitation greater than 50 mm is shaded,

the cross section in Fig. 8 is along the line A—B
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Along the line A—B in Fig. 5 of equivalent potential

temperature (solid line, at intervals of 2 K),

1

vertical velocity (dashed line at 5 cm « s~ ! intervals,

upward motion greater than 5 cm « s~ ! displayed)
and relative humidity (shading at 10% intervals) ,

the cold front aloft is indicated by open cold front symbols
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Fig. 11

Mosaic maps of radar composite reflectivity at (a)17:00 BT 20 July 2010

and (b) 00:00 BT 28 August 2010

The layer mean wind vector and low level jet vector in fig. 11a,11b come

from Dalian and Changchun sounding data respectively
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