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Abstract: This paper introduces the Method on Low-Frequency Synoptic Weather Map and on low-frequency wave in key
region, the verifying indices for extended-range weather process forecast ,the related operational system(MAPFS 2.1) and their
promotional application, and further works for verifying of the heavy rainfall processes during flood seasons in 2013-2016 and
the heavy cooling processes (cold air processes) during winters in 2015-2016.The results indicate that the accuracy rate of the
heavy rainfall process forecasts and of the strong cooling process forecasts were about percent of 67.3 and 43.2 respectively, and
correspondingly their scores of Zs and Cs reached 0.153/0.130 and 0.139/0.09 in turn. The Low-frequency synoptic weather map
method accurately forecasted the heaviest precipitation process for each year in 2013-2016. This suggested that the approaches
have the advantage for predicting the extended-range weather process indeed and have tremendous room for improvement. The
MJO-activity -depending approach of the pentad precipitation anomaly over Shanghai during flood seasons made a delightful
encouraging performance for 2014-2015 with Ps score of 58 and supplied the valuable predicting background in determination of
extended-range weather process and the beginning and the end of Meiyu rain.

Keywords: extend-range weather process prediction, method of low-frequency synoptic weather map, method of Low-frequency
wave in key region, skill score of extend-range weather process forecast, MAPFS system

BAGE #2017 9 A 4 B 5 S=IEH: 2017 410 A 31 8 0 35lF
%—AE% : 548K (1963—), Email : chenbml@163.com B LT AL A RE, & T o0r SE 0] S IR

Fofe L ij;gf;f;ﬁifj?i;ﬁ JRRE T PR R A SRR D10, ST, B2
U U .
G2008M22); ERAHE FIE5RE (2009BACSIB0S); B R 16 55 22 7 T 3 O 2, B 2 S A 0
INGHATIE (A,5) AHFET (GYHY201306030 A= (10~30 d) WBIRIFR, ACHE—HAR. LKL
GYHY201006020); YEAZAXEHEAEAEZA  MrP AR P (ECMWF) B FHR I & 1, 3L
EE R = CxEiso bemE) AR
R R 48] g A L% Rl
0; SEARBRERAET; bpanAeg D10 AT HUARMRTER EHE AR L
/.i»\IJﬁE](IZZR1449400); q:fhg};,%,kiﬁq"é? BE[Q_D] bﬁ?)?EW9l‘$%EE&iﬁ'ﬁ'*l7k¥[w]5]\ %)ﬁ\?]i
AR FANE R GRERAF AR L EES ;BRI KB —G it 45 & & ks 0%

LETARAMALLSER (YI201604) 77 TN I 36 R T BA 3 e 8 e it T B

Advances in Meteorological Science and Technology S&EHE#R 7 (6) - 2017



g5 Hh R R AT TR IS RCIAR 24 0, e H R R A
A AR S A R O R AR R Rk e D)
M55 Fa K, N 2 R 55 B A S AT R A=k R 9l
IR FFLESS Sy, B AT 2 o™, Horp s
RS R TSR 0T 104 B T AERCY,
“PTR BR, RilgW RS R/ BTG X
I 73k b AR R IR ML 45 R R S U AT
G- LR e LR IR @ R TAE, TERLT A
AR A P AR AR W 75 A F, AMIOAF 5 FH B A5
ARG R AT FAEE, RAEEIP Y HEZER LR
CRETI 5, (A IF AT 1% 2 {3 R <o
T Z WA B R AR AL 4 RE— AN EBE LR S
TN Z 4 (Monthly Anomaly and Process Forecast
System, MAPFS) JFHAN S0 Y, X4 T4kt
— e T L RAERR R TNL 45, A S T
G ] 45 2% FiE AP U B Lok FE TN 45 O R B AL
FE X201 35EAH IV 55 ;e KAt AR F g S v S Rt b
G5 TN 25 B S 30 B BARHET ™ B B Bk s 4
1 BT ERRR
1.1 WAllF*E
1jjﬁggﬁﬁﬁﬁ*ﬁﬁﬁ%¥¢ﬁﬁﬁﬁﬁﬁ

T3

BARUTIM R ARG (BRI ITAHN
T EETRON B E PR AT A EIR (Bg EZ02
FD PR ERARS 2R AR R, AR
W BKME. FUAEE (MJO. ISO) %4y, X
L VR L Lol = S R T IS T 41 I [ R 55
by e R R AR TR, A B G T
HRE R A (R PO, 3 7 Al A X ) S o 8 ol 8 R A
) O, 0 S AR 8 A U R R [ S AR AE
A0 LR R BRGE [H FR BE e PR 0 S O R R R R
SERFAE R TR0 S AT AT Y

R 3 A7 A 2= 710 A 4R 2 I AT B 1) )
S AR SRR AE, DRk, ] DUR) I SeAEAE S
HRASFERZEVIRER, A PTIN BOR <o R i 5
SRR A YOOI, 3 {6 it ARG A0 ] LG A3y F000) 75425 1)
FEEEE T GBI (5—9H) AR
FeK i, Ja#& FEEN A4 (10 H—IRFE3 )
o PR R

(1) b FEARHE R TR ) 25

17 S i S0 3 R TR 20 R 1 VR i P K i
RN AR R R, DUR 2 B0 b it DX i o

]

i

o

*/]? ‘{&[35, 47] .

g R A R fR LN I S R, 2
3G (B3 H (ERTIRR200—200) RBP4
P P=P, (PAEAEKSFEBE. B: P=10mm) .

K PAE R P T R R LI TR S S, b
3 (%3%) 24 h (AEEIN 200 —201) ) B ATH]
H AR BT M 55 AT=AT, (AT A5 i it /8
M. AT,=4C) , HT,<0C.,

OO PN 7% B SRR R AR I B OT 48
HASEHRE D 3B (PAIATAS) S Rk A= 558

(2) ARSI TR0 75 7%

fitf Byl 30 P8 B H R, R AU R BAT #A
e 3 ) TH) P ) AR A0 4 £ 20 8 ok (OB AR A
Butterworthif7ili (30~50 d) JEUL#S) , IR
AIF H RSB0 E, BIFTER “E8E 7 (K
I R B A o AEARATE L AT AT
FFEMRSEMRSE, A “RIRARE” (u
R RANE, AE. RS « BB R
48 B AT W (I AR AE CInpiR) b B R 30 R e
P AR R A EEM , SEHRIE LR
KARG (B R BV R . KR
Gt (1) A2 A 1 SRR 2 S R A R Kl i
A R A GETTATRG) « #Eith, 88 B IK
PR RGNEAR, 7] LLREGE B R R G A
AR, H AR AT 2 YU S A 5 B AT R I E

A 7 e F E A DU PR o
prEs U (1R P P B @ 16229 SRR A /S
PRUEIRIIf E  (RA A B2l AR R G R BE X 1)
e ARARS D) 2 A gt H UM RS R ok
RAERPIRAED , BBENTAE; f Jo T TR Y Al
TR (P WL SCHR[35-45, 471 %t BT S % /g 3k
05 1 RS RS E) .

A 2 4y s gt kL g 5 L X B K
I A2 % 1) S BEHI 700h Padff 4 &R 48 iiE 3 84 < it [X.
(B, HALEMGES A 1X: 10°—30°N,
120°—160°E; 2X: 10°—30°N, 100°—120°E;
3[X: 10°—30°N, 80°—100°E; 4[X: 30°—50°N,
120°—160°E; 5X: 30°—50°N, 100°—120°E;
61X : 30°—50°N, 80°—100°E; 7[X: 50°—70°N,
120°—160°E; 8X: 50°—70°N, 80°—120°E. 4#ft
WoR, MR 2GRS S hEES, 31X
FARS eSS, b R85, 6. 8 A KM jiE
WEl, 4. TIXARAUT B ) e GBI, FigEHX

@ PHEAZR (ARG S #E GRAT) ) CfR (2013) 43530 .

Advances in Meteorological Science and Technology S&EHZ#R 7 (6) - 2017

83



A Sl i
3 T T o
“ |

B 5 EBREEREK, SXFEREIRETEXEMN
700hPa 8 MRS R GiE R X X
Fig.1 Eight key regions of the low—frequency weather
system activity associated with heavy rainfall in flood—
seasons and strong cooling process in winters over
Shanghai
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Table 1 The prediction model of the heavy rainfall in
flood—seasons (Low—frequency weather system pattern in
the key region) over Shanghai
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Table 2 The prediction model of the winter strong cooling
process (low—-frequency weather system pattern in the key
region)
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Table 3 The predicting accuracy of heavy rainfall process

during flood-seasons in 2013-2016 and the cooling
process in winters in 2015-2016 in Shanghai
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Table 6 The Zs scores of prediction of the extended-range heavy rainfall process in flood—seasons (May to September)
for 2013-2016

£ [[1758361 E 1158362 F=E58365 2BA58366 4358367 jHZ58370 1158460 58461 HATI58462 858463 Fiy

2013 0.115 0.077 0.058 0.051 0.026 0.026 0.026 0.167 0.026 0.026 0.060
2014 0.178 0.252 0.251 0.239 0.211 0.208 0.272 0.221 0.191 0.249 0.227
2015 0.234 0.125 0.099 0.083 0.182 0.161 0.168 0.193 0.193 0.219 0.166
2016 0.199 0.111 0.148 0.111 0.206 0.227 0.218 0.090 0.148 0.144 0.160
=] 0.182 0.141 0.139 0.121 0.156 0.156 0.171 0.168 0.140 0.160 0.153

7 _LiEHiX2013—20164 AR K IS FEFMCsITES
Table 7 The Cs scores of prediction of the extended—range heavy rainfall process in flood—seasons (May to September)
for 2013-2016

Fh 4758361 =1158362 32iE58365 5:EA58366 f#RZIC58367 iHZR58370 #£1158460 FHif58461 #AL58462 ZHEIX58463 FiY

2013 0.070 0.112 0.066 0.054 0.085 0.065 0.054 0.075 0.086 0.038 0.071
2014 0.192 0.185 0.196 0.215 0.194 0.200 0.178 0.190 0.175 0.185 0.191
2015 0.103 0.101 0.094 0.119 0.106 0.104 0.085 0.115 0.130 0.092 0.105
2016 0.162 0.168 0.143 0.143 0.158 0.189 0.139 0.159 0.146 0.123 0.153
T 0.132 0.142 0.125 0.133 0.136 0.140 0.114 0.135 0.134 0.110 0.130

*8 LiFihX2015—2016F & ¥4 (1—3H. 10—1278 ) LEMHRMERITIEZSITES
Table 8 The Zs scores of prediction of the extended-range strong cooling process in winters (Jun to March and October
to December) for 2015-2016

£ [[4758361 158362 EE58365 =HE58366 RIFKI[58367 HZR58370 41158460 Him58461 #AI58462 158463 T

2015 0.067 0.094 0.031 0.028 0.067 0.083 0.052 0.049 0.063 0.049 0.058
2016 0.156 0.222 0.233 0.233 0.137 0.233 0.188 0.240 0.222 0.333 0.220
Sy 0.112 0.158 0.132 0.131 0.102 0.158 0.120 0.145 0.143 0.191 0.139

®9 LigMX2013—20165F L F4E (1—3H., 10—128 ) EMHHAEMRIEIIECsiTSH
Table 9 The Cs scores of prediction of the extended-range strong cooling process in winters (Jun to March and October
to December) for 2015-2016

£ [[4758361 F1158362 =iE58365 =HA58366 fAZKI[58367 MZR58370 11158460 FiE58461 #AiI58462 EU%58463 Fiy

2015 0.058 0.044 0.025 0.020 0.062 0.052 0.052 0.080 0.065 0.049 0.051
2016 0.083 0.198 0.152 0.146 0.110 0.131 0.068 0.137 0.122 0.142 0.129
) 0.071 0.121 0.089 0.083 0.086 0.092 0.060 0.109 0.094 0.096 0.090

(2014—20154F) 9 E#EH (6—9)1) BxfEKE 70, HAFEHHUERMATINIED 5, FHE8.5%,
HP (20165 Kk immt Pl o FHZEZMWERT  BRMIOZGETHER U R FE K $ B A — 5 I Fil

M RIS R i1y,
MR A% B 7K & 1) B AR T R B R, PR 4F Tl A [ 7K S AT 2 WL A Ay e AR 0 i A K o
MLz EPsPEr 3 A F62F1544) (E2) , ~F¥h58 T AN HI M A2 M Y A ol B G R Tl it 1 g
(a) MJO G HERFTNI20144F iSRRI K BN EPSITS (b) MJO S HERFRN2015 5 LS MR RIS APSITS
L - £
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2 s el ] LB
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teiRAdE HEIRATIE)

B2 2014%F (a) 1201545 (b)) FRAIAKRR2 ~ 10{EFEKEFEPSITES

Fig. 2 The Ps scores of pentad anomaly of precipitation in flood—seasons for 2014 (a) and of 2015 (b).
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