1 16749070( 2012) 02-0132-07

0
1998 —2007
NCEP 700 hPa “ ”
10 ~ 20
30°N 10 ~30
10 ~30
10 ~20
.10 ~ 30
15 ~20 1110 ~
130°E 0° ~10°N 160 ~140°W 45 ~
55°N. 10 ~ 20
15 ~20 ;
6—8 15
' 15 ~20
110 ~20
P456.2 20 70
A . 30 ~50 Mad-
den 1970 MJO( Madden—Julian Oscilla—
tion) . N 30
~60
3 30 ~60
o7 . . . ENSO
10 ~20
30 ~50
20110346
(2009BAC51B01) MJO 10
8
. angel27559@ 163. com - Wheeler
( ) MJO 8 15 ~
. guo@ nuist. edu. cn 20 , Jones 9
1 20
210044 10
Jones

710082



iR 2422

2012 4(2) : 132438

Journal of Nanjing University of Information Science and Technology: Natural Science Edition 2012 4(2) : 132438 133
3~5 5—9 butterworth
e 10 ~20
( 2 6
) 7 8 2002 69
10 ~20
15
~20
(700 hPa) (200 hPa)
(
. ) "
1 ~
1998—2008
NCEP/NCAR 700
2.5°%2.5° hPa
700 hPa 20°S ~70°N
0° ~120°W . 907y
1998—2007 3”: vj LU/ ( / é
5—9 10 ~ 70>
20 10 ~20 &
: g %) \h\ O (
700 hPa 1998—2007 5—9  NCEP 2 o) S\ 3 Dj J/ ﬂ Q C 7 0o
Butterworth :E °©0 o ot F\ ) o/
e (10~20 ). BEHEEREs
( =20 mm) 700 hPa( 10 ~20 ) n-,f—‘?*’j;' e ,
4 1H 6H1H RJ‘IIU C10A1H
: 20°S ~70°N 0° ~120°W i
10 ~20 12002 4—10
Fig.1 Wavelet analysis of Shanghai precipitation
from April to October in 2002
2008
3
2
3.1
4—10 1 1998—2007
10 ~20 20 700 hPa 10 ~20 . 3a
30 .40 ~60 ) 3 2002 700 hPa
30 .40 ~60
10 ~20
30% 30°N
10 ~20 (115 ~
1998—2007  125°E 25 ~35°N) ;



134

90

£ 80 '

= 70

® @

& 50 ] [ ]

. 40 gl I T

£ 130 }.‘j | ‘ .'.L i i)

£ B il Al M

Lt fg :t.li AL o 4l

é 0 pUHL gl alk h-—'—'——

= 101/ b

1o -20 |

= =30

% 40

-50
m @ @m O m m m o
- < — = =1 = ol
Sz fF=x @ o5 3o
H i
2 2002 69 ( ) 10~20
( 5 )

Fig.2 Rainfall ( solid points) and its 10—20 day
LFO compoment ( hollow circles) in Shanghai
from June to September in 2002

(120 ~ 130°E 20 ~30°N)
3b 20

3a.  3b :
(115 ~ 125°E 25 ~35°N)
(120 ~ 130°E 20 ~30°N)

9 C
~20
3.2 10 ~20
700 hPa 10 ~20
. 4 15
110 ~130°E 0° ~10°N
10
5
10 ~20 110 ~130°E 0° ~10°N

13 120 ~

s} / 55”@/)/»\
l K\ \/@@

i
2
2

Q\. _/ q_--"H-.

ke

-_\.
0 40°E HO“L l?.D"I:. 160°E  160°W 120°W

2

a. ﬁl‘%?}(ﬁ
” Uv ( b
aﬁ\\\hj DS '/’K’ i
é;’\ (@] f\ O
1\) V‘&/ W \ C\
a@'\:z@“ A
f’}r\%\\\* \}%\\x

120°E  160°E 160°W 120°W

2
b. 3B HiT 20K

32002 20 700 hPa
(10~20 ) ( 1 2)
Fig.3 700 hPa 10—20 day LFO stream composite for heavy

rain days and for 20 days ahead of heavy rain days in
2002 in Shanghai ( boxes for influencing area NO.1 and NO.2)

130°E 850 hPa 10 ~20
10 ~20
30°N
10 ~20
5 15
10
5
4 5
5 8
30°N
7

YANG Huijuan et al. A study on extended range forecast method for summer precipitation in Shanghai.

15



filidz52%

2012 4(2) : 132438

Journal of Nanjing University of Information Science and Technology: Natural Science Edition 2012 4(2) : 132438 135

40°E  BO"E  120°E  160°E  160°W  120°W
21 S
a lHETISK

2 90° N2
g
0° .
2005 = wil : ! /]
0 40°FE  80°E  120°E  160°E 160°W 120°W
231
IREGIIUES
¥ T
60° N
40° N
2 200N
1)
(}D
20° S B
0 40°E  80°E  120°F  160°E 160°W 120°W
7
c RS K
60° N
40° N
200N
0°
20° : e
0 40°E  80°E  120°E  160°E  160°W 120°W
R
o [7 1)
4 1999 5—9 700 hPa 10 ~20
1 10~20 (
0. 05
1 )

Fig.4 700 hPa 10—20 day LFO zonal wind lag
correlation with 10—20 day LFO zonal wind over influencing
area NO. I from May to September in 1999 ( shaded area
passed significance test at level 0. 05 arrows for propagation

track boxes for max correlation area along the track)

160°W 120°W

0 40°E  80°E  120°E 160°E
2l
a AT 15K

0 40°E  80°E  120°E  160°E

SR
b HT 10K
60° N P :
40°N ‘.
;M i

160° 1200 W

20°F
2
e HRFIS K

80°E

407K 80°E  120°E  160°E

2]y
o[
5 1999 5—9 700 hPa 10 ~20
2 1020 (
0. 05

2 )
Fig.5 700 hPa 10—20 day LFO meridional wind lag
orrelation with 10—20 day LFO meridional wind over influencing
area NO. 2 from May to September in 1999 ( shaded area
passed significance test at level 0. 05 arrows for propagation

track boxes for max correlation area along the track)



136

Fig. 6
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A study on extended range forecast
method for summer precipitation in Shanghai

YANG Huijuan' > GUO Pinwen'
1 School of Atmospheric Science Nanjing University of Information Science & Technology Nanjing 210044
2 Meteorological Center of Northwest Regional Air Traffic Management Bereau of CAAC Xi‘an 710082

Abstract Based on NCEP 2. 5° x 2. 5°reanalysis data of wind and daily station precipitation data from 1998 to
2008 a regular pattern is found that when there is a heavy rain in Shanghai 10—20 day LFO zonal wind along 30°
N in East China becomes stronger than normal and there is 10—20 day LFO southerly wind in Fujian and Zhejiang
coastal area at the same time. So define the two areas as influencing areas. After doing lag correlation analysis with
10—20 day LFO wind in whole field and 10—20 day LFO zonal and meridional wind of the two influencing areas
separately two key areas are found which are area 110°—130°E 0°—10°N and area 160°—140°W 45°—55°N
respectively. It is found that 10—20 day LFO zonal wind propagates from area 110°—130°E, 0°—10°N to the re—
gion around Shanghai and 10—20 day LFO meridional wind propagates from area 160°—140°W 45°—55°N to
Shanghai. Therefore through LFO propagation 10—20 day LFO wind of the two key areas would influence the
weather of Shanghai area. Results also show that 10—20 day LFO zonal wind and 10—20 day LFO meridional wind
of the two key areas have a good relationship with precipitation of Shanghai 15—20 days later. Prediction test shows
that the 10—20 day LFO wind in the two key areas can be good indicators of extended range forecast of summer
precipitation in Shanghai.

Key words extended range forecast; 10—20 day lowHrequency oscillation; precipitation



