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Abstract: Based on the reanalysis data, the causes of persistent precipitation over southern China during
February—March 2019 and the relationship with Madden-Julian Oscillation (MJO) are studied. This per-
sistent precipitation can be divided into two episodes. During the first episode, the precipitation covered
the whole southern China, during the second episode it mainly occurred in South China, with intensity

stronger than the first. The large-scale circulation analyses show that during this precipitation event, the
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abnormal geopotential height over southern China and western Pacific was low in the west and high in the
east, which was conducive to the occurrence of abnormal southerlies and moisture transport. During the
first episode, moisture convergence and upward movement appeared obviously over the whole southern
China; during the second episode, stronger moisture convergence and upward movement occurred only in
South China. The diagnostic analyses of moisture budget show that the anomalous moisture flux diver-
gence during the two episodes was primarily caused by the meridional moisture convergence, which con-
tributed more than 70% to moisture flux divergence. By comparing the evolution of precipitation and MJO
activity, we find that the variation of precipitation was closely related to the phase and amplitude of MJO.
When the amplitude of MJO enhanced (weakened) obviously, the anomalous precipitation over southern
China increased (decreased). The scale analyses of meridional moisture convergence suggest that the inter-
action between moisture and circulation at the low-frequency scale (longer than 90 days) and the intrasea-
sonal scale (30—90 days) plays a decisive role in the meridional moisture convergence, especially low-fre-
quency moisture convergence by intraseasonal meridional wind. Therefore, the MJO activity over the trop-
ical region can play a significant role in the persistent precipitation over southern China through regulating
the low-frequency moisture transport by the intraseasonal meridional wind.

Key words: persistent precipitation, Madden-Julian Oscillation (MJO) , moisture transport, large-scale cir-

culation
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Fig.1 Averaged daily precipitation (bar) and
low-frequency precipitation (curve, 7 d moving
average) over the southern China (22°—30°N,

110°—122°E) from 1 February to 15 March 2019
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Fig. 5 Composite anomalous horizontal circulation (vector, unit; m * s~ ') and

geopotential height (colored) at 500 hPa during the first (a) and second (b) episodes
(Black arrow and colored shadow indicate the wind field and geopotential height

having passed the 0. 10 significance test. respectively)
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Fig. 6 Composite anomalous horizontal circulation (vector, unit; m « s ') and divergence (colored)

at 850 hPa during the first (a) and second (b) episodes

(Black arrows and stippling indicate the wind field and divergence having passed the 0. 10 significance test, respectively)



LR FIIEEAF 2019 4F 23 A [E g 7 54k

PR K B K 5 MTO 6 & 1095

B o v ] g L KOS 30 )2 1K 2 A F S AOIE XA IR
E’Jr'ﬁiﬁ SRS TE A R R A T YU U A R
Bl 6b) . AHELEE — B B, 55 B B e AR g i X B
ﬁﬂilﬂ’ﬂiﬂﬁﬁ](@ 7h) AR Hb XK )Z R AR
WMAESTEREREHLEEMSES. FEUER X
B E AR — B B SR B K
B 8 ZM BB 110°~122°E V-3 1) 28 B 3F i
Mk Hizsgh, 75— B, 20°~35"N 4 K [ )
S TS Bl AR I R T X B R R s

I
100 110 120 130°E

B IE LT — A e M S 2 B R I X R A O A
TR 7 M D B K G 0 . TR SR B B
W ETEs EE M MAE 28°N Liwg, If H EJhis
B 0 5 BE WY W LU 2R — B B, S BUB R Bo R
7K 2 B o AR A R b DX, AH N AR K B R A T AR
K- B R B F 3 1) 43 T 32 W A B B BR TR
PHE—EM 2T — O B W A A T
AN EE B X R K, TS B B 1 PR A B A A
T B Hb DX B K

—=ETT [ [
-0.12 —0.08 —0.04

B 75— B () FIEE B BE(b) A ALY 500 hPa 7% 3 B #
T S FRE L 0. 10 2 MK ER )
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(Stippling indicates the result having passed the 0. 10 significance test)

p/hPa

B8 —Br B () AR B (b) & Ly 110°~122°E - ¥ iy 5

0 3 6 9 12 15 102 Pa-s™!

EZY R

R, 3 B3 B OR 100 %) il 3 B (L)

CRRAHT K FNFT 50 i e m il

1 0. 10 K 3 MK G 58 B 38 LR L A I B D)

Fig. 8 Composite anomalous meridional circulation (vector, vertical velocity magnified 100 times) and

vertical velocity (colored) averaged over the 110°—122°E during the first (a) and second (b) episodes

(Black arrow and stippling indicate the vertical circulation and vertical velocity

having passed the 0. 10 significance test, respectively)
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