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Analysis of Sensitive Area for summer half year precipitation

in Guangdong province
Xue Yu-jun'?, Dong Han-yu®, Chen Li', Xue Lin—qiang*
(1.Sanya Municipal Meteorological Service,Sanya 572000;2.Hainan Province South China Sea Meteorolog-
ical Disaster Prevention and Mitigation Key Laboratory,Haikou 570203;3.Hebei Province Meteorological
Institute ,Shijiazhuang 050021 ;4.Maoming Munijcipal Meteorological Service,Maoming 525000)

Abstract: Based on the summer half year precipitation data at 25 observational stations from 1980 to
2012 in Guangdong province, the periodic oscillation and spatial anomaly features and time evolution rule
were analyzed by wavelet analysis, EOF (Empirical Orthogonal Function) and REOF (Rotated Empirical
Orthogonal Function) methods. The results indicate that the periodic oscillation of summer half year
precipitation in Guangdong province presented as 4a, 7a and 13a and the first principal period is 4a
with most strong oscillation signal, the second and third principal period respectively for 7a and 13a. The
main anomaly structures present less or more in all the areas, and spatial changes are opposite pattern
from the coast to inland. The anomaly sensitive areas are northwest area, southwest area and the northeast
of coast. The trend of summer half year precipitation appears decreasing tendency in recent years and the
northeast area reduces remarkably.

Key words: Guangdong province; summer half year precipitation; wavelet analysis; EOF; REOF
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Short—term climate forecast method research on the

start of cold dew wind in Guangxi
QIN Wei—jian', HUANG Zhi*, LI YAO-XIAN?
(1. Guangxi Climate Center, Nanning Guangxi 530022; 2. Guangxi Meteorological Information center,

Nanning Guangxi 530022; 3.Guangxi Institute of Meteorology and Disaster—Mitigation Research,
Nanning 530022, China)

Abstract: Based on the temperature data of 90 stations in Guangxi, the 74 indexes from National Climate
Center (NCC) , the 60 indexes and the SST index data and the land snow data from CPC of NOAA
during 1951-2013, the sea ice data from national snow and ice research center during 1979-2013, a new
climatic prediction method of the onset of cold dew wind is studied by using the Fuzzy Neural Network
method. The results show that: there are significantly correlations between the start of cold dew wind and
the Arctic sea ice area from June to September in the year before, Antarctic sea ice in March in the same
year, Eurasia snow cover in June in the year before, the North American and the Northern Hemisphere
snow cover in May. The start of cold dew wind is also associated with some indexes, such as Arctic
Oscillation (AO) index in September and October. The Particle Swarm Optimization (PSO) of Fuzzy
Neural Network has a better qualitative capability of predicting the start of cold dew wind than the
stepwise regression procedure.

Key words: cold dews wind; Particle Swarm Optimization; Fuzzy Neural Network; Guangxi

e W R ™ DY KA A 7 B e B R R K H

A NS =91 A o SN TTEIF YN

Z— JERR N RRTE ) PR AE ST S A AR
AR T, 0 SR AR R AR KR A PR B
DA L A5 0L S ECI AR TT AL I S RS 52 AR

75 B #9:2014-05-10

RO 3 Ff A0 3 R e AR AR A < € R XU ol
1984 4£ 10 /1 4-9 H (10 4 11-14 H X 10 7 16 H
Sl B SR FE R L B, AR R X

EETE )7 A AABHAIE S ¥ B (2013GXNSFBB053010) ;7 P 11 48} 2 5 4 ¥ B (2013GXNSFAA019273)
EEB N W TR A971-), 5 @G TR 1 32 RS J1 205, (E-mail ) ginweijian2008@126.com



12 L5 5 A 35 %

FEFNRTHBON 9-32 K, IWWHFWZ 3-12 K,
A 32.13 TS 32 FEFe N feF , B8 AR
W 17.9% , S 8 108.4 T, HETA &P
FEFE WA T —SERF 5T, N F R AR A4 22 550 Al
IO A5 BT TV P S X AR A 8 DR AUER R 2 AT
AT — e Gl B o BT 38 2D 115 5 3 A T 98
e KT 7 FE

%ﬁﬂﬂ’ﬂﬂ%éﬂﬂ%ﬂ%ﬁm?ﬁﬁ e 47
W2 HE, B4 5 A A AR T4 Jhy W A6 A 2k
TR T AR LhSE 8 XU Sy 2 e SRR | e il L
R TR M L) iz TRR M,
B LG Ik A R, AR E %
3N P E R XS AR T Bl A T UK Bl S
PRI A il DA S & KA IR IR RO C &, 5l ik
KL HE— P 28 W0 25 07 1 1 ST ) P TE R XUT ik 9 T A
BEAL S UM R T DR SR IR 55 B BE TR IR 55, 76 By Uk
KRR MBI BA TR X,
1 ##

i 1951-2013 4F 74 90 3 Hs 17 WL 00 3 = 3
R KA L 74 BUE £, & [E National
Oceanic and Atmospheric Administration (NOAA) (1)
BT Y 60 TS K LA K HE IR AT 5 TR 36
Il [ 5 vk 5 BF 5 10 (NSIDC) f 1 0 DK W ek o T
PRI UK FE e R A R s S B 31U < 22°Ci
L = Rl Byt e,

2 MFBE-MEMKTE

P2 AR R DGR I —Fh i vk, B RA
fiR AR LR R R RE ), AR ARG Pl A s
AP, L3 5 A 1 28 o 2 T b 4 LD B 445
DR 325 AN BE A SICS5: 1) 8, i e 5 It A 7 R RL 1 HE 5 vk
BA 2R R ARE, B0 70248 R 2% 1 2 AL
F 28 254 W 5 fie 17 3 2 ] RS0 s - AR vk
(Particle Swarm Optimization,PSO) Kennedy 55 "*/7F
1995 4 fic i 412 Hh 10, 2 — b T AR BB O 12 1
I EEOR ) T8 MARZ ) B B S MRS 54 )R
wf . B R I_JQ%E’JﬁEﬂSﬁfI o

MinE(w,v eﬁ)—* Z Z Ly (D-y, t) (1)

k=1 i=1

2 x.w,; +6, [ +Y
Py

ISR )

f(x)=— 1 (3)

1+e™
1
I+mink(w,v,0,7y)
Horb x MUNGRREA  y, () R 4% (1 S B g Ly,
()47 PO 2 31 B2 A ¢ | F(w, v, 0,y) 3 B PRER
ﬁﬁ%‘?%ﬁﬁﬁ%’\‘ .

(4)

F(w,v,0,y)=

S FhEE T *ﬂiﬂﬁ/\éﬂt, |R(k) | =max ( |x; (k)|
1<i=m,1=<j<n),n HEEKLEL, x B FTA KT
5 A AERREAE R T W AR R 2 A
P8 B0 2 £(+)<d, D0 D 8 B B AR A T A
MR BE LK, HEE W IR dy, B, FRE
NG [ AR Fe A A B AR

3 TEAEEXNMEHETFHEXSH

31 TTAEERSILHREKNEXSH

5 % [ A9 LA ¥ 25 AR L 46 R 2 BOR IR T
jhﬂk{i T AL AR W DK )R8 28 SR VR, T P FE R X
FAR s SR FERN, DU S de i
VKIYAHIGIC R . it VG JE 58 XU 46 0145 R 47 Rif 0]
25 H U VK B AR DG R B BR T REAR T AR LR S 1-4 H
VR VKA S 3 T LA DG A1 A b DA S 244 i 3 (&
W) Geit) v FE R KUIT IR 3 5 T — 4545 W vk A
KRB HEAREE RV R SN I X5 T — 4 6-9 H
W KT RN A G, TR T K 5% B 35 Mk
5, Ju 9 H AR OGO (i 1), ATV
FEFE KB T4 95 4 H AU vk A R B , 5 9-

26N

22N A

106E 108E 110E 112E

B JTEERXFRPSH—F 9 AtRiBKkEXREHE
(ARG AR KERD 5% EEERL)



34 RPN, B AR, OREST. )T PY JE SR KU b WY I U 7 4 13

10 A LA vk AR OC b 38 e AR -4 o (x 1 T —4F
9 H ALK AL, x2 . B —4F 10 ALk mil)
32 TEEERSEREBKHEXSHN

GEit 9 g WOT 4a W15 45 A 1w B T K A A OC &
B, AR AR WL VY KRR 7R i € B XUTT IR 8 5 R4 1-
3 H i vk G 2l 2 1K 5% 8 5
R, W IEA S (A 2) o ST — 4R 45 H R A v kA
KRRV, W) 15 FE R K- IH i 0 545 A
MR KA OCR T, 554 3 H sl kA 5 2.
I TR (x3: 44 3 A ik

26N

24N

22N A

2
106E 108E 110E 112E

B2 ITEEZEXAHRBESEE 3 AEREKEXRYE
(BRI ABEKFHD S%HEZFERR)

33 TAERENERITESZHEXSH

Geit) VU gEER KT U6 0] -5 A0 A5 A RO 2 )
HHE AR B () NAERRTR ) P4 45 3 B AH 5 R AL
F55 I A —E, AL L X FE 82 KT 46 19 BR AT —4F 3-
4 AR5 w5 S AR O , HAR G I8 i 7K F 2 5% {2
FUER Y, R ol 4 H BT 35 40 58 JL-F-#8 i
RIPURTE Ry X vaNe s B A N QAT 0 DTS -9
FHARIIRZ MR /N | 32 B 0 DX A 2 P A BB L X

PN VG JE 55 KT 245 i 915 45 BROIE 5 56 A7 OC ok
A, SHT—4F 6 A ROE T 56 A 5 B IF vk A 14
(x4 B —4F 6 ARKIEES ),
34 IEHEBEXNSESENHEESHT

Gt PG FEEE KNI I W S T4 A LS w5
FHOC R B (I ) B RRE RN AR 5t 1) 98
B XIF LR S —4F 11 A 6285 3 U A%, I3
WKV 5% B EEAR R, HARK US4 H MK
ANEE, W TR KT R 54 A LET 5
MXKE, 5445 ALES AR Ik AR
TP (xS 495 HdbEEHE x6. 44 5 HdLESH
(MRS 5)).
35 ITEEBEXNSLEREZHNHEXSN

Geit) U IEEE KT I I S ET A A bR 55
(R 5 2R K (RIS ), N2 o B Db L X ZE 38 TF
IS AT —4F 3 HAblER S S ON R OG, et Tk
- 5% VERL S 5 TP A M X R R XU IR
W58 HIEERE SR R, ) P 9EEE K
TGS 4 AL PER T B Ok E, 5445 A
bR 35 A0 G B R A 8 (x7: 44 5 A
JPERT ) .
36 IEEBERSHFEXFEERNOEELSHT

Geit) Ve FEEE KT U 5 R 45 A OR3P
5 T DX Ul 8 B A OC R B (I ), NS SRR, R
0 1 DX 9 8 XU 4R B R 5 T 145 ) NINO 1.2 X (B
BT ) NINO 3.4 X (FFRF# ) NINO 3 X (AR K
SFVE) NINO 4 DX (PUORF-7 ) B AH G 56 RAR 55 , 1l A
SURTE S c Y 0
37 I'EEBERS&EHMNEX

W St 1952-2008 4 P FE#R KT RS
[ 5 ol 74 T CPC 1) 60 T+ KA AH 56 | 15 5]
MR EMHETF(INE 1),

F1 ERERFHRBSEEHEXRY

HF LB 314
X8 Fii—4F 10 F WIH X R EAFEEL(1 X,60E-150E) -0.37
X9 fij—4F 9 J Jb2 BRI IRTH R 2L(S X,0-360) -0.40
X10 M44F 3 IR WEAESERE(CQ) 0.37
X11 244E 4 A East Atlantic Pattern (EA) 0.45
X12 Y44E 1 H Polar/ Eurasia Pattern (POL) -0.38
X13 Bij—4F 12 A ninoa 0.37
X14 Hii—4 12 A B X 0.39
X15 44 1 H S0 X IR 0.36
X16 Hij—4F 3 A #GHFEN BRI A% (TIOD ) 0.43




14

L5 5 A

35 %

4 EFBRXBHIXIEAXTEE 24

DL R R 74 45 0 FE 5% XU PRI UK | Bl S
T IO U R A5 TG BUOSE A OCA BL O E
A H DG B A i B, R 3% A8 [l U RDRE - 3 i 48
W £ T3 0 1 37 VY FE R U G 0T AR O R
4.1 EBENX RTINS E
4.1.1  Z I R

ST TR TR, it s A
KR ey 42 i J7 R 0 R 20We 7 AT
FE %A A 7 R R R TR F AR 7, 43
DL F=2,F=4,F=6 —F K[ F {H 7 7€ 8 XIT 1R
{28 A 0] I T4 7 A

y=19.35+0.07x3-2.93x5+9.43x0-2.79x,

(F=2,0=4.1,R=0.85) (6)
y=31.43-2.77x5+9.89x,-3.18x,,
(F=4,0=4.27,R=0.83) (7)
y=1.66-4.05x5+8.54x,

(F=6,0=4.63,R=0.79) (8)

KL, o RoRFIRIAUEZ R FRREMCREL
iR 3 AT R B AR BE Y 29, KA
FAERTSI AR 805 50 4 A~ 3 A2 4, g
SACNES ST S i R O (B NC TN OIS R
> I R 5 AR X 2009-2013 4F 5 ANl S7 FE
A VG FE 5 KT LR A TR 8 A TR 45 S ok

MR R, TR R 22 MR, R IR 27 6-14 K
Z A, F=2 W 28 A5 AT F00 35 22 fe /N s AT 5 4 )
F F=2 (9 F00 5 B S SRR E A xR 22
8 K, MHXT 1R 2k 20% , FiL i A1 52 L [F] 5%k 80% .,
4.1.2 OB 2 0 2% T4l

A =4 20 A 345 2 I 57 3 A4
P22 P 28 AR AR 45 T i 455 8 1) S ASEAE AR S H00CH
29 KT R SCF R -5), By s i Ay
SAEEC R TCRBR M 0.3), 2% W+ R 0.5, I 4
WALR 2000, SRR 2 0.01, ) H] I 4455 A
2009-2013 4F 5 M7 FEAR FEAT TR 30, TR
SRR E TR A 2 X R 257 6-10 R Z 0] 1R 2%
PIREE FEYE K (R 75080 ) miis ok, Horp F=2 B
T i 22 Fe /N INIE 5 4R R F=2 (932 28 [l 15 358
HH ke 1) PR DR A0 - i 25 I 286 TR, & X iR 2 7 3
N6 K, FXRE N 16% , A1 SE [ S 2R N
80% (W& 2 fimm).,
4.1.3 PR IR AL (%) L 43 B

2R A B A g i TR 426 ) 445 3 41 79 o 125 1) 73
REETEXT ke, = AN AN ] PR 50 37 A T A5 78 3
ARV TR, HA YKl 4 02 o 2%
oA P 248 X6 R X 15 2 T B R R AR K, TN ) & %
W2 B A B E RN 2 K MR /N 4% , i
HERR 24 = I

R 2 B E T % SR 0 P % T A% 2 Ay 28 5R KU AF 4R B TR IR 2= X L 2 AR

bz S AEIERS e R HEZ B TR
IEG S THME 2N iR 2 X IRZE TmiE 2N R 2 X iR 2
(H) /(CH) /(%) /(CH) /(CH) /(%)
2009 51 42 9 18 41 10 20
2010 47 49 -2 4 48 -1 2
2011 29 43 -14 48 41 -12 41
2012 44 51 -7 16 49 -5 11
2013 40 46 -6 15 43 -3 8
SE 42 46 8 20 44 6 16

AR SO i o A i AU AR AR AR, TR
8RR (2 N T I ek (=5 DRSPS W i1
HBCI AR G B3 B IR S ) P SE R TN O R
GBI LAF 4518

AL, H4F 3 A M okin AR . fi—4F 6 A BES
i AR S HAESE T M AP ERE s A B3
(2) J7PYZERR XIT R 5 AT —4F 9 Jbf Bkl
I ARAE R, BT—4F 10 H 7 DX i B S 2T
—AE 3 AP ENEE RN T (T4#% 30 W)



35 3 % W R 5 MM Vol.35 No.3
2014 4£ 9 A JOURNAL OF METEOROLOGICAL RESEARCH AND APPLICATION Sep. 2014

XEHRS:1673-8411 (2014) 03-0015-06

/.

[TAEFRRSIRIERAR

ReER, BEY, BOK, BWF

(PSS G, 7P T 530022)

8 A 2003~2012 AF (¥ b TR AR 28 BORE, Ge it FOW IS 800 2 16 8 BE A PERT T VE 6 AN HR 2 ol i 9 TR 2
KA MMESE (FRIFR B BMER) JHT 45 R R B2 R B (1Q) (K #8550 (KD) R FHE BU(LD) 58 B W 4
PERFR Y 1Q KL HE K, 5 LW/ T 28 4B 8 0 K L XA ALY g (CAPE) 7E 0~200] - kg™ 22 ] 3 4 Hif 75 58 A 5 1 i 4%
K H#E 3T 200) - kg J5 T RSN RN E] W, MR SE TS R 1 BCTQ (KT A LIAE M W4 K 7, CAPE fE 4 7, 8
LT =48 T 70E R RN LW TR . H 2013 4E BERMBOS A 50, 25 R R BIHZIR AR 0 6 /N 75 22 RS
A B 1 B RE

A F R RAGIQKI LI CAPE ; £ 56 Wil 18 b

HE 425 . P457.6 SERARIRAS A

Research on the Forecasting Index for

the Thunderstorms in Guangxi
Liang Wei-liang, Qu Mei—fang, Lai Zhen—quan, Zhai Li—ping
(Guangxi Meteorological Observation, Nanning, 530022)

Abstract: Based on the surface and sounding data from 2003 to 2012, the thunderstorms probability
(TP) in the 6 sounding stations of Guangxi ware calculated under the index within the given range. The
result showed that the Integral (1Q) , KI and MDPI had significant linear correlation. When 1Q, KI
increased or MDPI decreased, TP increased. TP greatly increased when CAPE increased from O to 200] -
kg—1, but TP slowly increased when CAPE was larger than 200 J -kg—1. According to the statistical
results, an experiential forecasting index was defined by comprising 1Q, KI, MDPI as forecast factors and

CAPE as negative factor. The examination which used the data of 2013 proved that the experiential

forecasting index was effective and practical.

Key Words: Thunderstorms; 1Q; KI; MDPI; CAPE; Experiential Forecasting Index
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DIAGNOSTIC ANALYSIS AND NUMERICAL STUDY OF
A THUNDERSTORM IN SOUTHERN CHINA

Abstract: Based on the NCEP / NCAR reanalysis gridded data and GRAPES model Diagnostic analysis
and Study on Numerical Simulation of Southern China thunderstorm occurred in 23 -24 May 2009 is
studied. The result shows that moisture sources of torrential rain process comes from Somali cross —
equatorial flow, stiff southwest flow of bay of Bengal and the south sea airflow. In periods of torrential
rain, stronger convergent winds at lower levels and stronger divergent winds at high levels is conducive
to low—level vortex system development and maintenance. Storm center is located near the center of the
maximum vertical velocity. It is successful to simulate the large —scale atmosphere circulation

development and distribution of torrential rain. It shows that the mesoscale vortex is the main influencing

system causing torrential rain, which is in direct relationship with the genesis and intensive development

of a meso—a scale low vortex at 850hPa on the basis of GRAPES model.
Key words: torrential rain; diagnostic analysis; GRAPES model
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Climatic characteristic analysis on the precipitation

in Rongshui County of Guangxi during recent 55 years
Tan Min-ling, He Ru, Luo Hong-lei
(Guangxi Meteorological Service Center, Nanning Guangxi, 530022)

Abstract: Based on precipitation data of weather station from 1959 to 2013, in Rongshui, characteristics
of precipitation distribution and its variation rules were analyzed by using mathematical statistics and the
linear trend estimation analysis method. The results show that distribution of precipitation is uneven, and
mainly concentrates in April to August, during which June is in the top of the list, while May take second
place; Annual rainstorm days is 6.9 d, heavy rain duration (1d) with longest (4d) ; There is decreasing
trend of annual precipitation and flood season (April to September) during recent 55 years with the
precipitation in each decade reducing 16 mm and 6 mm respectively, while the main flood season (May
to August) presents increase trend with 13 mm insreasing per decade, which indicates the precipitation
may tend to be more focused in the main flood season, and the chance of flooding may increase. In
addition, maximum precipitation of per day present up tendency, which means the intensity of
precipitation, may increase; spring and autumn precipitation shows a trend of decrease suggesting the
chance of spring and autumn drought may increase in the future.

Key Words: precipitation; linear tendency estimation; climatic character
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Application of EMD Method in Prediction of

Summer Precipitation in Guangxi
Ma Jun, Lu jia, Zhao Jin-biao
(1.Guangxi Meteorological Information Center, Nanning 530022;
2.Guangxi Climate Center,Nanning 530022; 3.Guangxi Meteorological Observaotion, Nanning 530022)

Abstract: Based on the EMD and Mean Generation Function relation method, it is put forward that the
best composition plan to predict is to use the first 2 IMF components to create a prediction model by the
comparsing of the prediction effects of models composed with different IMF components. The result
showed that the accuracy rate of tendency prediction from 2001 to 2010 was above 70%, whoch was

valuable to the summer prediction to provided a simple and convenient operation method for

meteorological service.

Key words: EMD; IMF components; summer precipitation; climate tendency prediction; Guangxi
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