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Abstract: Using high resolution prediction field (0. 25° X 0. 25°) data of European Centre for Medium-
Range Weather Forecasts (ECMWF) and the data of encrypted automatic stations of Sichuan Province, 20
cases of heavy rainfall indexes for moist helicity in flood season from July to September 2011 and May to
July 2012 were analyzed by the statistical method, including the moist helicity indexes of the occurrence,
development and falling area distribution of 6 h, 24 h severe precipitation. Two cases of severe precipitati-
on process and all heavy rainfalls in Sichuan Basin during the 2013 flood season were checked out by using
these criteria and put into the forecasting operation in the flood season. The results show that the distribu-
tion of 700 or 850 hPa moisture helicity can give good indicator to the distribution of rainfalls. When ex-
tremely heavy rainfall occurs, moist helicity values exceed the index values two times or more in the 24 h
forecast, with 3 h interval forecasting field, meeting the requirments of severe precipitation occurrence. In

zero field prediction of the 24 h forecast with 3 h interval forecasting field. The moist helicity number at
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any time reaches the 6 h criterion value, which has instructive effect on subsequent 6 h rainfall area and can

be used as a short-time nowcasting reference. TS score for corrected moist helicity is higher than ECMWF

model and has a good forecast effect.

Key words: fine-mesh grid, moist helicity, severe precipitation, index
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Table 1 Moist helicity indexes of the fine-mesh grid

model of ECMWF initial field (unit; 10™" Pa -« s7*)
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Table 2 Moist helicity numbers of the fine-mesh
grid model of ECMWEF corresponding to

precipitation criteria (unit: 107" Pa -« s™%)
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Fig. 1 Precipitation for the period from 20:00 BT 31 August to 20:00 BT 1 September

(a) forecasted at 20:00 BT 30 August 2012 and the observed precipitation

for the correspording period (b) (unit; mm)
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Fig. 2 Wind (unit: m « s~ ') and moist helicity (contour, unit; 10" Pa+ s *) of 11:00 (a), 14:00 (b)
and 17:00 (¢) BT at 700 hPa and of 11:00 (d), 14:00 (e) and 20.:00 () BT at 850 hPa forecasted
at 20:00 BT 30 August 2012 (Ellipse is corrected falling zone)



1092 A

% 5540 %

AL h AR K B B R E R E 1 H B
SRR = R VA RTINS I TR S
fE 0 IE 40 X101 Pa = s [V B2 5E B X 7 A= A
KRBT BRW A AL (KBS, £ 1 H 20 B (48 h,
Bl 20 5k Ll 3] B 52— A T R E BE A L R s
Bk 200X10° " Pa « s, 3t T K2 W A9 1 42 iE
FEFE b B A DRI EE A 1AL B 32 AR 1% i B N A A
T F b R T R A K K A . R A g A R O
(B DX R S i, JF T 2R R e KR R AR bR TRk
1B T AR [ K R R b R AR R 2 W PO T 4R AN
J 5 Ry A Hh e R R R K R A SR T AR A 1 TR = 5

A R ET AR 31 H 20 B R 9 24 h (8] G
3 h IR IR E R A B 5 S 6 h BEOK B R A
I $ Bt =% . Kl 3a A1 3b AT A1, 1 H 08 B
(12 h) Jz 11 Bf (15 h) 4z 3% 700 hPa i) 1E{H 1 42 g
BERT 140X10 " Pa« s *HIXIEFIARE 6 h B 1
H 08—14 W] % 2 7R ¥& X (1€l 3a 1 3b o B 52) X b

L3 SN Sl = A T R o (VA s e A ) e i O
FAE X 4> R3E 5 T 400X 10" F1 300 X 10! Pa -
sT0 L HORAE X 5 RN XX B 584 . Bk, 3 h (B b
il 7 (1 W MR e 5 T AR R R ok 6 h B K K AR Y R
I 2% F 41

WX 30 H 20 B4 24 ~48 h B &
%5 31 H 20 BF R 0~24 h By 3 h [A] F#
Wi [7) — B K 700 8% 850 hPa i B2 E B 43 A o]
H1:24~48 h B 700 5% 850 hPa W2 i & iF {4
S AT B 0~ 24 h B I R RN DX P4 L A Ll S R
IKTE X AR P A&l 2a~2c 1 700 hPa 1F A % 2 B
XS 4G T X5 A DX P D b A0 Y X8, 25 )
8 HIZ A 2 DY 1| 2 1l e 7K DX 4T s 2 i 7Y, D)
Wi 7K V% IX 8 3% 5 7€ 700 hPa K% %8 4 X 1 i g XL —
M B 2a v 50 58 43 o 258 R 5 1) B /K 9 DX (bR
TEAE R KO o & 3b Hp I (R I B E B A 43 A X3
SRR T 28] 0~24 h TR I 24 ~48 h
TUH 5 0 T S

10 25 50 100

3 201248 H 31 H 20 i@ 9 H 1 A 08 i (a) 11 i (b)700 hPa K37 (B :m = s~ 1) {18
JERE 73 Ay (GF(E L BAAL .10 1 Pae s ) JFZEIM 1 H 08—14 i) 6 h /K (F152 , LA . mm)
Fig.3 Wind (unit: m * s~ ') and moist helicity (contour, unit: 10" Pa+ s *) over 700 hPa
at 08:00 BT (a) and 11:00 BT (b) 1 September forecasted at 20:00 BT 31 August 2012,

overlapped the 6 h precipitation during 8:00—14 ;00 BT 1 Spetember
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Fig. 4 Precipitation from 20:00 BT 7 to 20:00 BT 8 September forecasted at 20:00 BT

6 September 2012 (a) and the observed precipitation in the same period (unit: mm)
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Fig. 5 Wind (unit; m ¢ s~ ') and moist helicity (contour, unit; 107" Pa+ s~?) at 700 hPa
at 08:00 BT (a) and 11:00 BT (b) 8 September forecasted at 20:00 BT 6 and the wind and

moist helicity at 700 (¢, d) and 850 hPa (e, ) at 08:00 BT and 11:00 BT 8 September

forecasted at 08:00 BT 7 September 2012
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Fig. 6 Wind (unit; m « s~ ') and moist helicity (unit; 107" Pa« s ) at 700 hPa
at 08:00 BT 26 June (a) forecasted at 20:00 BT 25 June and 24 h precipitation
to 08:00 BT 26 June 2012 (b, unit: mm)
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Fig.7 Wind (unit: m « s~ ') and moist helicity (unit; 107" Pa+ s~ ?) at 850 hPa
at 08:00 BT 14 July (a) forecasted at 20:00 BT 12 July and 24 h precipitation
to 08:00 BT 14 July 2012 (b, unit; mm)
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