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Analysis of Forecast Error in a Continuous Heavy Rain Event During

the Spring-Like Plum Rain Season

LU Chenli LI Haijun SONG Liuming HE Bin

Jiaxing Meteorological Office of Zhejiang, Jiaxing 314050

Abstract: Using NCEP-FNL data, we analyzed a continuous heavy rain process in Hangzhou Bay., and
found that the constant intersection of cold and warm flows in Zhejiang Province caused the continuous
rainfall. The increase of low-level cold air and southeast warm and humid air resulted in the development of
baroclinic atmosphere disturbance, the enhancement of rainfall in the frontal area and the occurrence of
heavy rains. Due to the deviation of the numerical model forecast, a large error occurred in the 24 h fore-
cast of heavy rainfall in Hangzhou Bay during this process. The test results showed that the GFS model is
better for the prediction of the cold and warm system in 36 h lead time, but has an error for the wind fore-
cast in the low-level front, which affected the convergence, horizontal frontogenesis and the transportation
of water vapor in the low-middle layer, leading to the deviation of falling area of heavy rain and rainstorm.
In addition, it is also an important factor in the rainstorm forecast error that the model is weak in forecas-
ting cold air in the south bank of Hangzhou Bay. Therefore, for rainfall stability forecast, forecasters need
to attach importance to model adjustment in the prediction at adjacent time, and judge the influence of cold
and warm air flow according to actual monitoring and the movement and evolution of rain belt, so as to
timely adjust the rainfall zone and influence time and make an effective correction to forecasts.
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Fig.1 Map of 12 h observed rainfall and model forecast in Zhejiang during 4—7 July 2015
(a) 20:00 BT 4, (b) 08:00 BT 5, (¢) 20:00 BT 5, (d) 08:00 BT 6, (e) 20:00 BT 6, (f) 08:00 BT 7
(Color shading is the distribution of observed rainfall, accumulated in the first 12 h, unit: mm;
red line and black line are the forecast lines for heavy rains by EC model and GFS model
respectively; the data time for the initial field of the model is 08:00 BT, and

the forecast lead time is 24 h and 36 h respectively)
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Fig. 2 The hourly rainfall changes in Hangzhou, Cixi and Haiyan during 4—7 July 2015
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Fig. 3 Maps of atmospheric circulation situation at 08:00 BT 5 July 2015
(a) 200 hPa, (b) 500 hPa, (c) 700 hPa, (d) 850 hPa

(Black solid line indicates height, blue indicates wind vector, red dotted line indicates temperature field,

color shadow in Fig. 3a indicates the wind velocity is more than 30 m « s~ 1)
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at 850 hPa at 08:00 BT 6 (¢, d) July 2015

(a, ¢) overlay chart of pseudo-equivalent potential temperature, divergence and wind

(Red dotted line denotes pseudo-equivalent potential temperature 0., unit: K;

gray shadows are divergence convergence, unit; 10~ % s~ 1),

(b, d) overlay chart of vapor flux divergence, F, frontogenesis and wind

(Black solid line denotes F; frontogenesis, unit; 10~ ? K+ m~!

+ s~ !; green shadows

1

are convergence of vapor flux divergence, unit; 1078 g« s ! « cm 2 « hPa™!)
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Fig. 7 Diagnostic chart of physical quantity by model predictions at 700 hPa at 20:00 BT 5 (a, b, ¢, d)
and at 850 hPa at 08:00 BT 6 (e, f, g, h) July 2015
(a, b, e, f) forecast charts of initial field at 20:00 BT 4, (c, d, g. h) forecast charts of initial field at 08.:00 BT 5

(The lines and color blocks are the same as in Fig. 6)

F1% K B SR+ RE DR 0T B A1 T S A1 Y 9 o8 O S A
HLAR ) B BB R B L AR O B AR A i
AT R 220 B R R L 3 A S B0 R Al B A% 2l | R 5 T
222 [ PR A A M 22 S o e W2 AL ) 2 i) 722 A A B
991+ AT B BF A5 X P2 I 7 i DX 00 522 W k(] o %5 341
g A

s

4 4h
(1) 2015 47 H 4—8 H . Wik M rH 8] £ b
BMpRET AR R Hp 56 HBUME
PREFLEZE W LR B W R AR E N KR ERRT
BT BB MAMIEW LA G s W, 1K

JEAV 2 SRR PR S0 O T B K I

e Bl A J . B X T 1 5 . BT A AR . UG AL
TRE AT T B 22 100 S B A R B

vl 24 h T TR S A O 55 . R L AR T A

(2) S Hr AR B 25 5.5 H il F g b 25 <4
FEARAE » v 5 B /N Al e R R T DY P A N A 5 AT
TLUE v AU V2 U B ok . [ty T AR B
DRV i) D AL 7 1) % Bl 4R 2R DXL T v R A 1
58 o TR AL RS 0 V5 L 2 e W 3 5 o R e T P

(3) Xt GFS B iR K35 . 37 12~60 h B4 i
RCHEAT R S B U A o O ORI 3R I 34
F1 1 1% 22 A B X 7T 8 T 1 Dk 55 A A
Rl P St 1536 h TR I A5 A A SO0 AR R ¥ 1 L
OPRRZ7BUIE &= SR =l ARG VA W a S i
S RIEF SRS TN E R AN i) RIS Wa NN
JBE P 3 TR IR TR ¥ 23 0 TR TOUAT AT I 1) 9 28K . 3
BT TS T

(4) GFS B Z v 0 2 G850 X (BRI XD
1 K37 TR AT D 22 - DATT RS PP ARRZ B8 4 K S B A A



1M

Wil R 4 - — WM R R R

==

e

PhFE S 5 T I 7 AR A 2R R 20 AT 141

IR 7 HE R T T SRR L T v DX B 2
WL 5 R R 14 2 R W AT e 55 o 5 ° T 9T
A —DEERR. SRS I T R O
TR TR L i 5 A5 5 RE 50 PR AR B
A 9 L AT G A K T K A A R AR AL FREER
PR A% R A s AR B B A W 3 220
AR AR S D0 W TR R R A ) 38 RS Bl R R R
L W A B8 531 AT % 98] 8 [ I3 9% DX T2 ) R 1]
K AGE IE TR .

(5) LU B X T Ao R v o AR AR ) T Al 2
PR PR HE B — 7 i 22 o (B SE PR I 55 Hp A 2 50 10 151
e AT A T 325 PR 3R i AR 40 52 0 iR A % 7
AR ¥ 2 SR MR S A8 I S AT X AR A T A
i VAHE . RS T R 55 o A L TR B3 AR O R
G TR A A S I I B8 B g% T AR G TR fr A

2%k

T BT E AL, 2003, 1998 4F A [ ik 7K i 81 i 7K vl SR 5 LT .
R4 ,61(2) :129-145.

T MRS - INEIL, 555 2007, AR AR R 2R 48 19 R S-SR 24 B 5
[J]. K& RH2,31(6):1082-1101.

Al BE S AR - 4K 0 20, 45, 2011, I i JRUBR 3 A2 K HE 2009 4E 9 A
26 H Ry Hb 27 B2 h A E LT, A% .37(3) :291-297.

2P, T B G XA L2009, FR A6 ¥ 38 51 & 1 JR) i 2 T H5ME A 0B 5
[J]. R4 558524k . 25(6) : 29-33.

PR, LR RSFA, 20130 — R R VS ) B R I B 00 AUE AR L X 2
i3 A L) ). A 5 PR BRI 9, 18(1) 1 12-22.

f5d e B, J8 75 3, 2005, 38 [ K VL A R 7 A R e B AT O Y kR L .

54,31(1):9-12.

R . LB, Tk /NES 2008, 2007 4F A W e B /K 19 R RUBE FAE 43 BT
[J]. "% .34(4) :3-15.

Wi, AR R L 48 %L 45,2015, 10 4R B 2 R ) 38 4 5 W e R ) 1L
ML) R R L 43(4) :688-696.

Whjet . TR R, B A HE L 2010, TR M $tb XA [7) 2 20 087 K 28 9 ok 78 1 %) L
SyHELI]. A%, 36(11) :18-25.

ARBRLL, BRI, S, 2009. 2007 4 I AT I S 2 AR N 2 RO R R
STLT]. MR AR B R . 32(2) £ 321-326.

AP R R F AR 45, 20000 M 07, 87 S0 A R 2R W 1 5K
TEBRILT]. KRB M, 33(1) :47-57.

R A 2011 I B 51 & B TN B PR BEE SR R 4 k2 A R S T Y
W], KRR .35(1) :81-94.

R AR TR LS. 2007, ETE I HE T B 5% S 5 TS B B9 AL
WRBIZWL)]. R4, 65(3):353-371.

B E A, T2, 2012, AR B Y28 6 rf R #i IR X 3 A K 5 T 1) A
FEL) . Bk A 4, 55(10) £ 3213-3229.

U INEEE L R, A, 2014, M T R R IS KR T Y £ R IR 45
HrlJ]. K% .40(5):570-579.

SR TR BT IT L 45,2011, I b 7R 30 — UM I A K R N I R Y
ZREFRAEL]]. R4, 37(4) :432-438.

JEI BT L/ INES S RE AT L 2014 SN A BT IR B X R R A % BG4 AT LT .
5% ,40(2);186-195.

MR MR B, 5 450, 4, 2007, KA SRR T4 4 M.
Jemt ARG A £ 94-99.

SRR MRV AR R L 552013, 2012 AEHIAK U 1] 43 Hb T IR U e 9 5 T
It AR B X L A A 5 WA B[] 4, 39(5) 1 567-576.

Luo Z X, Luo C H, 2008. An investigation into effect of randomly
distributed small scale vortices on vortex self-organization[ ]].

Acta Meteor Sin,22(2) :143-151.



