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APPLICATION STUDY OF
DATA MINING ON WEATHER FORECAST

Abstract

In this paper , the data mining techniques have been applied to the
weather forecast with a clear aim . The large quantity weather data about
hail shooting , duststrom and precipitation have been collected , put in
order and analyzed . First not only carefully analyzed the hail event data
gathered from the Hail Squfess Offices of Bayan Naoer League , Baotou
and Huhhot in recent years , but also preliminarily analyzed the relevant
weather patterns .Second comprehensively analyzed the duststrom data
since 1980 s,classified them according to the visibility and
distribution .Besides these , the precipitation data-after 1995 within
April and August in middle-west of Inner Mongolia were analyzed
preliminarily and added up in accordance with different quantity degree
and distribution . Futhermore set up the different sample databases .0On
this foundation , the numerical forecast products have been objective
handled according to different require of every data mining
technique .For strong convective weather (hail) ,it classified all
historical sample events into 4 weather patterns (like northwest , trough
area ,west wind and southwest current), established 4 characteristic

fields of 4OOhPaJheight of HLAFS ,then.according to the principle of the

patternmatch calculate and compare the real—-time HLAFS forecast products
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using the similar method inside the big and small key areas , establish
forecast equation, finally gain conclusion . To duststronlweather, the
historical samples were Sortemfinto duststrom and severe duststfonltypes
in 5 regions (they are whole area, west, central, middle-west and
middle—east of Inner Mongolia ), moreover set up different sample
databases about ECMWF fields (including 500hPa height, 850hPatemperature
and sea—level pressure).In order to making duststrom forecast at
different time level ,we first flitered the real-time data by FAX
data ,and then used the method of similar range degree to compare the
historical data to the actual data of ECMWF .To precipitation
weather , they were divided into 2 types that suit or unsuit airplane
artificial precipitation stimulation in line with their emergence time
and district .The appropriate weather physical factors come from T106
were chosen to establish the artificial precipitation stimulation
prediction model . In the actual application, we can get prediction result
as long as use the real-time forecast data of T213 in the prediction
model .These work indicate on the foundation of the data of perfect
weather information , be sure that the data mining techniques will have
wide prospect in the weather forecast .By all means it will bring into
play more function of obvious benefit in the progress of increasing the
prediction accurate rate of disaster weather.

KEYWORDA data mining, pattern match, similarity degree, artificial

neural networks, weather forecast
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RS MAE . V= X+ +4 +8 4+

ﬁ@%(ﬁ@. Yim XX A A+ AL+ 4

AT & TR K A LB R R BB ES, BTG H SR E T8 0.1 (e (I
% 3.3,

% 3.3 FWMETFHO. LAE

KAEHFM | wibAan fEX A PN | AR AR
TR AT BUEA 1 RIEH 1 RN 1 e 1
x: du <115. 2 >163. 7
X: dv >—14. 25 <{-85.8 >—28. 15
Xy: t0 >183 <183.7
Xi: rh >1800. 45
X 01 <0. 35
Xe: VV >241. 15
X;: Ta <7.05
X vod00 »>—0. 2 22.6
Xxy: wpo00 <2.75
X th700 <91.8
~ x;;; th850 >90. 7 <63. 85
Xz: tho8 >4. 25
X;i: cape >305. 9 >331. 6 >337. bb
X3 881 <14. 95 <14.65
Xi5: kk >29.35
A h=23 B, MIRERE, RZEERE.
= =3 B, MRERE, RZERE.
=5 h=3 B, TRARE, RZERE.
5 h=23 i, MEERE, RZEEE.

AHRRFRER BT SEEETR, SEE— A EFNE—&%.
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SRR A R ST 4 AR R

3. 4.3 FARAFE

#f— B8 20 #F HLAFS &4} 12 b of Hi38 400hPa 7 # 1%

Fa / e 4 ¢ Y r' ¢ Ty [’ & Ty
b AR A e XA v RS 5 g AR
400hPa & 4E 400hPa 44 4iE 400hPa ¥ 4E 400hPa 4% 4F
b2 -5 3 35
\. \‘\; . v . ,
AR L 4 M
JE R i BFHERA B+ Vi
T R ? 7
Y y
y
Y y y y
(::_ wOm A # R j:)
< BB A BT D
% 3.5 TRE HFIEE
M &5ﬂ&?%ﬁﬁﬁﬁﬁ:%%ﬁ*ﬁmmmmmEWH2¢WﬂﬁmﬁMWME
#4715 400hPa FFIESH AR L, HIEFRSRE, #THTAE, BREARRSBAEH
EFEHMMIR A8, BHELEEMNTR, EAZEXEITEERE R,
3.5 MAERSH
ERKEMIRINR LR —, RFEEE 3 ERERTHXEE T/EFERTHNAE,

BEAARAHOR MR AN, AEEBENERE TER, RN R RAE
driEd, EFCRIE, HKERRBEIBEEE, W T -ERLFAHS%E. 4%
EABERR ™ R ARIBEREEKETR, REAIHENE—F, BAEHHTHRME
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| HARALAR A R SRR 00 5L R
ERELAES TEZE. B, NBEMEREENFTEMNTFESTEAR. 53,

BME AR TS EE D L B IIR PR

4.1 WRREXREMRA A2

WA R R, WA () BRAGEARTREETRMEN —FERRS, HOE2,
BIf 4R A IE AT X — IR E MR, FAANREFREEREADH. DLBEEE=
Mt HETEORETROPL, ESEHRANADNBINASBERRE. RIL
S FMBTEE L, B RIS THRAEA, BHEDENE, FASAEMRm, KT
110 AR LR ORSNG, T REIEENERED CWE, B 0RM, X
FROLEEANT | ARBRTINE.

W (B REAREIF CHIEEIK) EBEAE LI —HK IR TIE,
AR AKRE R SBFER— B, XTHONPLEEEAROUNTIR, EXS
SR BB TR L E MBS EAN, i s, s, MU ARRIBUR A kR,
ARTFRENA. B TMP LR ERL—HEREE, SHEEXkE, HRESFENY
REVERFAEREHTLL —, ERARTDLROTHRE - BEN. RITHOTERE
R R AR IS B A R RS R KV TR 5 R, MRX WD RR TR T—HF LR,
4.2 MR AERUBER2

2ENTATEE R, SRR AP R B RUR A R A PR 02K R, A
AR YA RFREMIES SR L HAR, THRE T — R LR,
B A FIB S BIREFA AR RNEY, Ha an o . b AMREFAMENE, W%
LT R R A

A5 BHERRE a, an 0 as ATRIED, W B HHEEH b

K LR BAR RS EHLE, AT SO TR A T 84k, 76 A4k Seale
o T R B R R

BT R AN UTUR T 5 R TR YRR S5 7 MY, —B2EHA G2 R
EUMER. H—HEELEE ST HNSESHRY MNER ., MUBIR SR X
R R 0 T O TR T EE 2 — . S IPARIE BOATLLEL IR A S R BLAO P30 e T AR DL
yEmigiE, RN HRELNESIE. FRRERIER—ER, BX00RFE s
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B ABATIE A X A TR 495 AR

EE BRI 2AFEITHR, ATFEEMAERR M, RGIE A FIEX R E KT
{EAE N S RIHIR R4 e .

[SETIEEEZFA TR S ESEBIVENL LRSI, TR TALELHNEN
R, MM FHIRIFTERER, BUEFERESEZL: BRRBHUNTEANBE
W Bl BT HEFERSw, W UHTER S5 ) 5 52 %R 3 B AN s B,
N Z ARG SRAB AR BIXS D H BRI RS, SR BATEIAI S 8. AT, N T HE MR
s ERMEEERNVEHMR UL RBAACIRERAE, INGTEAF AT TRk, LHX
S ¥ T TR AR R S om H AT .

ERMNEFNEBYRENECEEREUE T, AUREE. SHEEESHENT R
AR TEEAS, ENE—E&KGTER, HERRBME. ﬁlﬁﬁﬁ%%ﬁﬁﬂiﬁﬂfﬁﬁﬂilﬁlﬁﬁ
ftHER (RIREFAERARD, TXFEMCARAKNARE (RE UKD SRR
bf I BRPIAE AT FEAUE LI ERIEE (EARLD, XRARSFEEREN, HIAEER T
RRAGEARELET. B, BEA R AMBOUE R B E s, N REEMEL
W EAER. BITAKH, HUEEEREFSX—EFXERN—FLEEW. &
R AT VR

MNPEAR 15, HUBEATELKA:

(a x R, + B x D)

C, = p—— (4.1)
A
Rg=:£r§;|ag(k)—-gy| (4.2)
1 & - _
H, (k)= H,(k)- H (k) (4.4)
=_1_f H, (k) (4.5
)= (4.5)

EELP' kﬁ%*?%% (kz].p 2: Ty IH): llrlfaj{]*%;ﬁ.r?%! mﬂq‘%ﬁ?ﬁ, Eﬂﬁﬁ%ﬁéﬁq
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HABIEFARATIRT 9B A AR

PBIH B RS A (k) AB I MBERGNE ANBE T, 4 B RS JIHERGHE LB

F, BB IHARGXTT S REFGIEET IR PR, £ RBEMERR I EI1E

AEFi5E& B FHEEHEERNER DAL, O, RFIAFEZXT R R Z B/ 2 7oA E L,
. BAIINEANBHUSENTRER. —HBRR, AANAZER WEE) 3§, X
SATLARBE P ENRSEARNER. MXNEHES, SFRECE Bd) -
L E A (HE) EEVERRM, iEFREXRITETHE, FENTERWERIN

R AT oK

TR MEAEREE, BEXDAEEEEREHBRAKTH

%, Hit, IARMNEE (WEE) YERAFKH a. 8. XEEHWR a=2. B=1, I

WEHTE a= 8%,
4.3 [EREM
4.3.1 BN EIHER

YEABALLTHR 0 R — b I S A R E A PRIEAR I 2B MU RITEE TS

& ECMWF B &L#g 45 M ybas

B, 2R 106 MEFEHE. RIS AeK,

FES. Ak, PEFUURPREL 5 K, BHEGRETH AR 2 K. BERKEE . 4§
{5 8 7 A v X S AR R
b an 2% AR 7 b

FER: fRbIfrE .

EEZERE. SRS AL,

FEE: fRESKTT. MRS T . BEEAE. SRS,
TG fEPvEE . CEERE. SRLHT. GKW. RREST. 3280 E,

GRS TRES. MIRE,

RARHED: FEEKT.

JRTT M

2K FFERXKER.

FERIENETT . D=2 H. SR, AREm. BILW. RN

MEFARE GREMT RN —-TUEER):

HER: 24 /ETIN I
HE. 24 NI

FEgER. 24 AETN 4
HIRES: 24 /NIF

X IR DR b kb A &,
KR DH 5 AN A,

[—iﬁiﬁ"*“ﬁ 7T ARSI R R
ZXIE R AH T BRI R &,

EX: 24 PETREZXIRE DT 12 M HIP 2.
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HBIBAXADR Y IE AT

Yoo BRORIE RS PR
P I R R H =42 — B ILE KT 500 K/ TFET 1000 KMk — Kb bR K
o FE; |

FiE IR R E = 42 — BN FET 500 Ky H R L RR SR,
4.3.2 PRt RERE

ECMWF I EE TR Z2 K KT A AR, THEMKABLEREE, A=/ ETE (b
ES/[E. 850hPa JBEM 500hPa H %) WEEHBREWH R DRI RS LM (K. EEF
%), EMEEERHMEANIRERNGRERN LR ESE. £EFIM 88 Fit 4 B B BKY
ECMWF Zi %}, & FUAH 88 T LRI RAF. F 505 %R 5 ECMWF &) 1988—2002 4F 3—35
AR BAFI R =B B FDE, RAAMNEE L I THI AT LLFE Micaps T BREIEA D
{5 2 3k 15 H B8 WL > it
4.3.3 S PERL |

sk B BERLAR 4T FOUHR B ER BB SK 4 BEEE A LRI ECMWE OBk <5 3% . 850hPa &
A 500hPa S EG T AL, BHIRA 48, 72, 96 =4 K.
4.4 FisR B
4.4.1 AR

MIFZFERINR LS, HBUBES T TESIEDERTIRZ A7, &8t AR LT B
THZ, EFEwar Ak, . mH—8&, $ia%E. B 24 PETRELRER & 24
/INEF T 36 /N 850hPa W3z TR (BI{&E B JFXFES72 M1 JFXFES73) #EATINES, # 48 /TG
MBIE HZE 24—A48 DI HE SRS R BT (BI{EEB JFSA04) HATHE, ) 48
R ESCE H A 48—72 /PISHITE UE S K MEKTRIR (BI{EE B JFSA07) BEATHE 2.
4.4.1. 1 AEERHTRE

F#EE: 100—110 E. 38—47 N;

FEB: 105—120 E. 40—47 N;

PG 100—115 E. 38—47 N;

FHRE: 110—125 E. 40—50 N;

4X: 100—125 E, 38—50 N,
Hep, ERRREEZLPE, NRrlkGE0E.
4.4. 1.2 AR EHEHETIERN

1
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AR BARRTIRY &9 AH R

24 /pAF: IR BZXEETEE T 572 M 573 B L 5 AN akZIE Py 850hPa KigHE bF
FAKTFET 8n/s, MHEFEA YA

24 /B W EXBESHEET 572 f 673 B &k 5 NEEHEAEIER 850hPa MipE L EH
BANATET 120/s, WEFEHRPLR, |

FFF 48 /NETAN 72 /P TIER B —Ayb R R MIEES, B S04 F0 SO7 B o #h 5 S0 A FE
HIZE

48 /AT WA X FIVE S S04 B RAE 5 MAFENA BN LA TE T 3 REILE;

72 hh: TR ERETEE SO7T B LTE 5 MAERAIERN A TS T 3 S EL.
4.4.2 FRUERALERE

BT TR EHT A EAMBLRR, 5. K. FEIE. P FEHE. P
. TSR, PRAB—E. PRIBR. 2R—HBNLXE 10 K,
4.4.3 FRAChE B 40 1T TUER
4.4.3.1 KBXEE

R A FIZRAY DS A B B AT AT IR R AN R BB X, XTPEER. P EB A P HRIL 80
—120 E. 30—60 N, L 9XT7T Mg A, WPAREFE 100—135 E. 35—65 N, F% 8X 7 M4& 4 ;
W4 XiE 80—135 E. 30—65 N, 3£ 12X8 M &,
4.4.3.2 FUIRHIE

i 24 ANEFFRAR B, JEFERT-—RERM ECMWF 48 /N TR I s < R 455« 850hPa iR E %
1 500hPa BmEH L, FAXMNCRX I S ESERE (FBH—. 3. F5—5%.
FEfsE, PR —M&. PEIME. FPAE K. PETER. 2X—HHEXEZ 0% —)
MR R I S ESARE R A, Bt E, BREMAUEEER/BERUD
B, 48 /R TRARAS, EFF AT KERHN ECMWF 72 NI TIIR % B MW E S S35, 850hPa IRE
A 500bPa # R B KL, FXTR oG8 X RS SE S FTERR (EH—/. K. PAg—
B, PHRME—R, =X 8F 5 RKZ—) MHERGRER K SEMBUEEM, BEM
A B T/ D A BRARARRAAD 1. B 72 ADEBTHRET, SEFEET—RKEKIN ECMWE 96 /NEFi4R 47
i <545 850hPa K% 500hPa FEZHEEL, FIST NGB A% S8 SRR (7
MR FH—R FERR PRBMR 2R-RE 5 K2 ) MR RER KR
RESARLE R, REMUEEES DM ABRERAF. T — 55 £ REHK
TR 1 X1, BEETERNY 0.5° X0.5° , ¥R R 97 H R R

}
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IR A R A TR 095 R

4.5 IRtz
I IR, EE, BYPARTIRIVEARGHER (LE 4. 1)

(),

IER
v
B A U AT T

:: R

106 R B A AR ISR R

h 4
R = B{E R T AR B o AR

l |

EARALEEER T PIESE

v

&R HER I MK FE 55 I R R RFER

CE e e

& 4.1 PRI

4.6 WKL

WERRSENCESN—HARNEIETHRASH (BEEE, A4, SES) 3L
FRAFR, REDLRSNELSRESETAEEB 2002 # 3 A 20 HEAFHHAT, X
T LRMMITEZNH R L ER/ AV, ENGTEEME. RXAFENTEIRELNH
BEERRN, (FERLPRE, @it 2003 F 3—5 BRI AR— R REF,

2003 FHFWLRTIRERBR D, ERFXHLSIENDCRRLREME 1K (4 A
17 B, ERMEFR—XKE 3 MEHAPLRER), BMER—KHH 3 MEHBYLER
SARMERAFS R QGAI0R. 16 H. 17H. 6 A4, 26 F>. X 2003F 3—5 A%
AMRNAET, RREFENDAERSTRE —ENETEX, NG QRG] SR
BT 6 B, BATREREIMNFYEBERS. LR, SHFERE—NHEECHFI&MT
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FIBATIEAE R A, TR o) B AR,
R, & EARARS EETRE RIE, (BREAARI, bR M,
BRG], HR S BRI, WL A I B, X A N B
B, EABIETHR T, SRR, MBI, BN LU B I T i
Sk, B 3 AU 24 NG TR AT, AR S, 180
AR ST R R R, IAA I BRI, U AT AR
o IR

FHE MEMBECMATIERTHRP RN

51 kP ATERBOEEMFEIVNEMN
FREHAEENTCENE, AEEBRKAETE, FREOW, AREFEES, &
I BN TR R 4 TR B R PR T .25 ok PR ), A B
SRR A A R T LR B BB B . CHLA TRIFTR TR AR, 2287,
Bk 2 A T, BIK A THIF M — AT TR BT T I+ 2. AL
AR, AT SRR A, BT T RTS8, 2RO R T
BT HHRMIER, BP0 2 TBATE S, b T RO R — R B SR 1
W, RS, T TR ATT R e SR, FRARTT R RS K, BRI KL AR 5
B O K AR TE, WS HER 3 R EE 6 4. CHLA THEN L
EMRAAM N ERN, KA R R A TR AN, F, RIES A
T LR A B 6 4 PRI SRR P TR, A s P K IR I . 5 M 3 AR TR )
KR A TN AR R A DB, AT MBI TUR O E N8, SE
BAR ) BIENTRARSRAREN. EER, SRHEMRTEARIERT ZRK.
SER. THN. SHUBBIEEE, HTHRRA RS R TERE T B4 MER,
@ TR & R TR ) RMEHRE, 28 T Wicaps E—BA SRR BEA M TLEER
Gi, T LA FERR A YR EEE Micaps P& L, X B (R /B TR T {E7EA T USRS T fEE i
EREMAR SR, CHA TR IRR NSRS TR, RN
R A UK, W R IR S 0 BARS A TR R ORI | SR AL
5.2 AT ML RAT RS
5. 2.1 AT P48 ik

o

-24.



BABITIR A X A TR G 4 5L R BT
ATHERERETKENENSREEHLERT GRET) T2 LERMNE M
BRG, TRBRT NS REINEE N SRR, (B AR R4 RS E
BB, TR R R R T . AL IRE B AL R AL . IR AR, AT
W2 IS B L2 T2 AR SR, ke T & 2 Tk B B 1) Al
it Fe.

AT A2 R4 B & E 2R R, B AE RS RAME I, &
BERAET: KIEFTLE, AERHOAEN: BIENME, BAHRBMNLESIME
Mg KBS EES] 5 B8, FREEHTREEE, NHERAEETE i
3,

AT HEMSHBEEAREL, SREMNE.: RONER | K E4EEHEE BP), A
ENEIREBIGHERL, X EBRAETEE S . KohonenM 4% . HopfieldM#8%%, HP HEIRE L,
R T e W) ABPER Y, FEBLABPEEE A6, MBALTMEMNSHEST/ERE,

5.2.2 BPMSREA TERE

BPAST! tiRunelhart S AR H . RS EHWEMAR. WEAREEAR, TAdES
BEFERNTAEEMRSESNRNEE BTEERRMNT MBS EHE, S0
N R EEGLER A R MR ) B % (Back Propagation Learning Algorithm). 7EIF [A4% %
HREH, MARRARAAELREZELHE, HENRHE 8§ EHATHREREBRT
—EWATHRE. MEEREEFREIHPENAY GREXTERNBE), WHRER
SRR ERBEER AEE, BIBESRNSTHNE, MR/, BF FRid,
EFRES BRI ENEE . B5 12—/ PR RER.

X Y

K2 —-——PO )O p V2

X 1_—"_’ "O > v
PN b5 2 W=

/5.1 BP MR E |
BP #742 PYAE 10— AL AF A MOS0 Vi )RR D0 SR R M Ak el R b 38, {E IR R B
BB T R, RESREERENEE, HET 51 mEaT 205 %8 mit i = B a8 2
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AR IIB A R A TR T 09 5 R AT
B, ANTEREEEHRRNR TR,
5.2.3 BPRERHEE
5.2.3.1 #HEMNERKREHREFHEL
& 5.2 ZE B —DMHE KRR

S()y=f(Q W,5,-6,)

j=1

5 5.2 MR- NMHETTRBFEHRL

0, REE, KTUXE: ATWHE, £ ) DEREE, 7ANE.

Ko, B E (hME R 3D TTLUREMR), MATCURIEEYER, 1F BP Mg h—
BOEREIE =1 EfMSRT #6.

YRR AL

Y, = W.X, (2>
&L S FERURD R BT |

S(x)= I+ g . (log-sigmoid)
XY S Tkl ek %L £

f(x)= ;; (tan-sigmoid)

5.2.3.2 BP MR E -
RIT FIAJRE, BP MR E LT,
(1) BETEEA

Z1EYF AW

=26 -



AT AR AT Y 6 5L A AR

=l o
I . !
i={ _ t=]
B LEY AR
S =
net| =) wix, =0 =) Wix,
i=0 i=1
BT AH:
N1
B N |-
= f(nezj) = f(zwﬁyf )
i=0

(2) HH BT SRR

W ET BRI

(3) B EE PR

51? =(d, -, )f(m?f;?)

d, AR EEREAE L0

(4) BENBRIRE:
Aw;; = ?;yj"fé,:

5, = (d, = y,) f(net})

HApEF I A—NERE, ERHERaERTmBnRET SR, Raeh “2XHE
N CAICE 925 ot

5. 2.4 BP i

BP HAMEZR AN : WHEEKIE: RFRE: HUMERENRES AT,
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P e

BP HiEfsiit EER WM e, —MRRMABRKAEITE, H-HURRAEAR
. 70 MATLAB SFRIME RS TR RGN 7 3 MEREH T BP Mapiigr. wit
Lrainbpx OO KA THBEMED R GEN IR, ATRS T ¥R T HE
ST |

B BRI T WX TR 2 dh il 5300 7 R BURE, [ R MHIk 22 8 T BE D . ir
HEBP BUE R LR M RNRE T RFEINER, EBEwWR) K, REZERL MR
FRRE A MBATEIE, MERAZRIILHRENER, URNZIKNBES R, MANEET
FAARERARS, WHRE. AEARM T SR E:

wk + D =wk)+n[(1-a)Dk)+aD(k - 1]

— oF
ow(k)
KL (k-D)REEE. g A¥E, n>0. a HFIBET, 0<a<l. XMFEFRAMAL

FHEISK R EAATHEI, e TFALENRGES, MTsE T W,

B wik) BEr RAEANRE, WalRSERE. DKk) = Ak ZIBI . Dk -1)

&N RS EFMTREFSIE . FR4 BP B EEBY M EEHEEY
NEIFEAS. BAREERD, WHEKE: ZAREBAKR, MWETREEBIESL, BEE
HEZRM. FHHNT §ENREEIRENHEE:

w(lk +1)=w(k)+ n(k)D(k)
n(k)=2"n(k~1)
A =sign[D(k)D(k —-1)]

HESMNIIENHEBRE T AARE, RATERARE, XEa#EEKNFE: SELHRIE
WREBBE T AR, REEATERT L, XAl 5 KEE.

AT trainlm () ¥ T Levenberg-Marquardt tR4L 75 1% BIA(E 1B 8 F 3%k 4 .
Aw=J'J+u)'J'E
Hd J AR EXNE S8 Jacobian 56588, E %ﬁ%ﬁﬂﬁ, UA—TFE, JuRKE, L

I TR A2 B u R/, BB AR T Gauss-Newton ¥k, FEIXF TS, utiRH
BN .
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AR EX AR T AR
FTFREANFEIET, BIBEAIRBAEMNRANER, B ER/IME ST R 2R
W, AT MRS M- SRR, @FRIIENERIECEN AP EIA—FTIESI
o, ERHRT EPENFRERGAEEE, WTHIUR:

ij(k + ]): Wf(k)+ aAWg(k)'l‘ (f —ICZ)Awg(k ~ ])

) £ B3 E B BB B

2 1 P
E:(gk): _Z (d, - .Vk)2
P =

5.3 BP I M 4R 7E K H A IR TR P HIEL
5.3.1 BP & R L& 7E R A TR /)N Lk

y BIR A T2 MRAGR A TR R4, BP MARMKEHEIES AT H—
BYER A VG B, MIEEENAEERTE, EYREREEZ RIHNBE. FZERTeE Pl
EHEENX:, BMEBRENANER, BEWMAERRNRA, KEZIJINGENBRBRME, 4
MR A ME. A, FIJNEHBEEXRE. HAGLRETEHINE:

5.3. 1.1 PRElpfE#

BRFEENTRN SR ERTHREF (REMEA) FIEBRIIZGHEA,
5.3.1.2 #3YI%

(D mEmaeMBgd. BTRAEHMEMEL A 3 2, IRAAZHRLEN,
HHBR—MEE. MEETAE o (RBRTNH) RIEE, —BTET28 AR n=logM K
T, EHMAWMATRE

(2) WEMBRIHHEPE. —HaER—FEHNE A WERBUE .

(3) My ¥ MK, LlEilgzEImm.

(4) BEANTTMALIN DR, L.

(5) NARBRAERNE—R (BB, HEiRE, RmEREERE.

(6) L 5HEA 3N, EE (4. (5) WEILE, EEAIEEFERKR~E
¥ (RBERHD . |

FALGHRE, PUERFAE. NASE{UESTLRZISIENE (O b, SHA—
SR TR, S E R0 HE R A TR .

5.3.2 PRt
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BRI A £ A HUR Y 8 51 A TR

B AT P HER TSR, FREWTRRGS

SPR AT CBLEE AR 3y 3 R B AR

TG AR AI68 N Mt ) &M, 1995—20005F4—8 A B AR KIE MR, AR EHBEKEES
B R, £S5 171H T1995—2000FE4—8 AR ES T K.
# 5.1 HEPFHEEE 68 M 4—8 AZRWEBLAR L
(1995-2000) (EAZ: mm)
W& 1.0=<<R | 10.0<R | 25.0<<R | 50. 0<R
1.0 R>100.0| &it
<10.0 | €25.0 | <50.0 | <100.0
1995 759 1104 345 114 29 ] 2352
1996 987 1353 355 114 14 1 2824
1997 735 1187 256 81 17 1 2277
1998 918 1560 388 125 37 2 3030
1999 772 1028 |- 264 61 7 2132
2000 902 1214 | 267 59 3 1 2446
mit 5073 7446 1875 554 | 107 6 17056
Y 845. 5 1241 312.5 92. 3 17.8 1 2842. 7
ERCHATHENHEE, ARSI AERIR, RITEEKFES A 6%, HEAEKE

HRFER, T RRLO 12, 1.OSRI0.0 X 24, 10.0<XR<25.0 A 3%, 25.0<R<0.0
%4ﬂ,%ﬁéwm&0?ﬂﬂ%R%N&G%Gﬁaﬁﬁﬁﬁ%%ﬁ%ﬁ%ﬁmﬁﬁﬂm

HFRABZFMETHFEMR (1995-2000)
400. 0 —

£ 300. 0 ——4 H
= | _ = 55
3y 200.0 ' 6 B
& 100. 0 m . —— 8 H

0.0 : 1 - g e

1 2 3 4 5 6

B

-30-



B AR IR A2 K AR 8RR AR

HRW A AomiER (1995-2000)

400. U o mirim . et R e em et e =+ A m e = = — TTTTTTTTYY

—— —

S_E 300. 0 S

= 3

ey y

=3 200.0 )

Ry

B 100.0 — ——{ |7* 0

00 . . e

5.2 REWMESASHEMN (1995-20005F)

FEZEWBHIBH 4-88)

2000
—e— 1895
ﬁ —m— 1998
%% 1000 1997
rn 1398
g —k— 1999
—e— 2000
0
1 2 3 4 5 6
BE%
25,3 ZELGWEHIUER (4-88)
B BEHBFENIMEAR (4-88)
2000 -
—— 1
5 .-/‘\‘I/.\/‘ s
2 3
= 1000
3 0//‘\/’/‘\*"’" 4
Hr "l —k—5§
—— G
1995 1996 1997 1998 1999 2000
&

5.4 FENEBZEHIFER (4-88)
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5. 1525, BAKEESSAET. sHE, 4. 5. 6AMBKLUL, 2% E. HHES. 2, 28
(AR BEIR R, 4ASERKED, 1. 2HIVTFEH, SRBKERET. 8, KANH2
Y BEIK1/3, XEEDS. IFWE R, SRS 4R, 1. 28R EKK S0 5 M EREKL DR
Ftb, B2 —FE—F/L L.

5.3.3 RALEHE

Bt C L A PR B R, BRAE ST ENES. SRWEHIAENR, A EE
FTTRI, 2. 3EHELSBENERW—FL L, BEAWHELEFT —EEE, mAES
BEEWNAS, HARE 12, MAWEHFE S WIEW, HTAEEN L, WIS
TE2. MHEHAKXERINE, HEed@E TATHERHRALRE (EX—KA
— M EFED,

5.3.4 EFikE

TIO6EE TR P M BEIE2L2NEER, 16 (BFEERINEGENA), ERENRATEK
(EE T RERIEBAK RS WIS M E191M G, i@t — 2 I T2 2 700hPa /K IKIB B
&, TO0hPatEXiifEAE. 850hPaiR & &% s 2 LA K S00hPaiR EME A TR E F. B —M B P
MK KARENAE, RITEFRMMCHERE (36° ~48° N, 100° ~115° E). TI06%H
R = w21 X1, MRS Mg S DR EIEE, MAE4XI3XI6MTIR
HF, wtkBMEAT, WBPHAEMNENEIFASHEZREL, HRAFWSGELESE, Nk
o} () 38 b o, EGEDATHOVEE, NSTEMBKMNRIARNFTHER., £T L ER
, S —ERY, BITSRAIMEERGHIE— 1A, XENETHN6INMELE. 5
A6 X 5=30 PIAE BBk, RUTHRE 7 2R A 12040 . BAM& kR WLES. 5.

100 103 106 109 112 115

36 N
39 N
42 N
45 N
48 N

&5, 5 THREFMELIER (R4F)
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5.3.5 BPRERIE ST
5.3.5.1 TrREITMALEE
b F— BB R, PHaSignoid Rl BB EMAMMB LW, 14
B i N T IS M B — A A TSR, B AT R AR A2 )
MG, AT T I ARG E AR TSR T, BER, LMt
— R A LV, A R EERBI(0, 1MER(-1, LIREM. ik
FTRE T AR BUR B AT B, 8 — A EAE7E0, 1120,

ru|

5.3.5. 2 YIZRFEAIER

RE LRSI RN E, EHILEEILT721 (BRHE: FrikesuE A AW aE L H3
T E A LRSS R E A28, EalmAl1604 (briE: Brikes8 ik 2= /H 20 5k
ER24 L E, HWEWE, EAOE0HULEER, XBEAREWRR). MAIERHERRK
BT RPEE: B SEERAFER (EM1136). FW99%) &XHA, B2
FPNZREER A A4 0 (CERT10661. FR107H1) & AB, 28 =Fh /R B3 e (6 /6] PR BT
FUR CRT3HEFIA R0 (EM65Y, FMS51N) & X AWK, BIUMERE=MEM LR
MEEE M LT RS (134 B XCAWKZ.
5.3.5.3 BPAERIE T

AU BT Sk A R A — MR BRI EBPMEE, BN HEREHE K logsig, 3t
H A QI 3R R E B (trainbp. trainbpxBitrainlm), AFEAELE S5 (4. 6. 8. 10)
12877 T WSk, 3FFUNGRER B AR LL 45 R 3R, 2-5. 4,

| #5.2 B trainbpill st B
A A B WX WXZ

me | g | L | i ] e | ek |
st | b | TF | gy | RE | g | BE | g | RE

4 30000 | 0. 5128 { 30000 | 0. 5071 | 30000 | 0. 0116 { 30000 | 0.0103
6 30000 | 0. 5091 | 30000 | 0. 5088 | 30000 | 0. 0100 | 30000 { 0. 0117
8 30000 | 0.5081 | 30000 | 0. 5069 | 30000 | 0. 0010 | 30000 { 0. 0010
161 30000 ; 0. 5087 | 30000 | 0. 5081 | 30000 { 0. 0010 | 30000 | 0. 0010
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#5.3 ¥ trainbpxllErgE B

EN A B WX WXZ
- (1 e | E- A e |
‘ wE | . %
w3 | sE | BF | b g | FE | gy | BE
4 | 10000 | 0.5009 | 10000 | 0.5171| 269 10.0095| 253 |o0.0099
6 | 10000 | 0.5008 | 10000 | 0.5016 | 258 {0.0095| 363 |O0.0098
8 | 10000 | 0.5014 | 10000 | 0.5000 | 255 |0.0098 | 277 |0.0098
10 | 10000 | 0. 5006 | 10000 | 0.5006 | 258 | 0.0096| 247 |0.0098
F5. 4 RErtrainlmyl|gest B
TN A B WX WXZ
fasl | gk | . S gk | . Y5 ..
, R E . iRE RE L 1
S| DB | B E pATE
4 18 0.5 22 | 0.5 6 |0.0089| 9 |0.0019
6 10 0.5 9 0.5 11 {0.00320 12 10,0031
8 16 0.5 11 | 0.5 6 10.0067| 8 10.0029
10 13 10.50271 11 | 0.5 8 [0.0039] 6 |0.0035
5. 2-5. 48] B, B trainlmfIiZREEHE thtrainbpftrainbpx i, Mitrainbpx

tthtrainbptlt,. RIPNGEREREERFI MY EFEA R, AR EIA, BLEWX. WXZRTiH 4
FE8, {HA. BERWX. WXZX B MEAMNAK. BNERHNTE-EAZE, B—HBHE, THE
B, WEHEFNEBERGRERS—HN.

AT RBFEARBEYLE BRSNS MITIREE B ER, RO E® LA I 4
REW T AR, SFAFEFERRLIEZFERBSET T el IXAERMEE, F: 33
EREFMAFEL, BPIHEHNRREEC I ZANKRKERABIEER, 28 EIZE0. 1
AR RS ROBEE). ERBBIWKFIWKZFAR IR BB E RN SRS %
A B HFERANBE (KRS.5), MMNGHERAESHUESE. TRE. BIRERTSIFFEH AR
#$MmﬂﬁTﬁ%,%%mﬁaﬁ%Jaﬁﬂﬁﬁ%%&ﬁ%%Lzﬁﬁﬁﬁ<%Mﬁﬁ
FHERAEE), NEMREHESITESTEDT.

BHUEE-FE 8RR ERNEAE/ B EEAY

HEMEE-FEEIRRERNELE/ BSERY

FIRB=F RS/ CERUER RIS &8RS

AR =R IR S/ S RIS A T T '

USPR Oy =TI FHAE AR/ (FHR R RS S IR SR IR D
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#*®5.5 WAIEHEANEFELaE
&% A WX WXZ
R ! 2 1 2 1 2 ! 2
hpd | 80.7% | 94.0% | 83.7% | 94.3% | 72.3% | 88.0% | 72.9% | 86.7%
bpx4 | 90.7% | 93.4% | 93.1% | 94.3% | 74.1% | 90.4% | 74.4% | B88.9%
Imd | 92.5% | 95.2% | 93.7% | 95.5% | 71.4% | 85.5% | 85.2% | 89.5%
bpe | 80.4% | 94.0% | 79.2% | 92.8% | 68.4% | 87.0% | 69.6% | 88.6%
bpx6 | 91.6% | 94.3% | 92.2% | 94.6% | 72.6% | 87.3% | 74.4% | 87.3%
1m6 | 89.8% | 94.0% | 84.9% | 92.2% | 78.3% | 87.0% | 80.7% | 85.5%
bp8 | 79.2% | 94.0% | 83.1% | 94.3% | 72.3% | 86.4% | 69.0% | 85.5%
bpx8 | 90.7% | 92.8% | 93.4% | 94.9% | 72.0% | 87.0% | 74.7% | 87.3%
Im8 | 93.4% | 94.6% | 93.1% | 95.8% | 65.1% | 84.0% | 78.6% | 85.8%
bplO | 80.1% | 92.2% | 81.9% | 93.1% | 72.3% | 87.0% | 72.9% | 88.9%
bpx10 | 91.0% | 93.4% | 91.0% | 93.7% | 71.4% | 88.6% | 74.1% | 88.6%
lml0 | 84.3% | 90.1% | 87.7% | 93.4% | 71.7% | 85.5% | 81.9% | 9l.3%
®5.6 AR ESHEE. FRE. FIRENTSIEY
Vi EEEIE S TRE RIRE TSV 5>
K 1 2 1 2 1 2 1 2
bpd |- 82.1%| 99.1%| 18.7%] 14.1%| 19.7%| 13.1%| 65.3%| 74.6%
bpx4 | 98.6% | 99.1%| 18.7%| 15.3%| 23.0%| 14.8%| 62.7%| 72.2%
Imd 9. 1% | 99.1%; 15.3%) 10.3%{ 19.7%; 11.5%| ©68.1%| 79.4%
bp | 85.4% ! 99.1% | 22.8%| 15.3%| 26.2%| 11.5%| 57.0%{ 75. 0%
bpx6 | 98, 1% ! 99. 1% ! 16.4%! 14.1%| 19.7%| 11.5%| 67.1%| 76.1%
Im6 | 99.1%{ 99.1%| 24.7%] 14.1%| 19.7%| 13.1%| 60.5%| 74.6%
bp8 | 86.3%| 99.1% | 24.7%! 10.3%| 32.8% | 18.0%! 50.6% ! 73.5%
bpx8 | 98.6% | 99.1%| 17.6%| 16.4%| 24.6%| 16.4%| 62.2%| 69.9%
Im8 | 99.5% | 99.5%| 7.6%| 7.6%| 26.2%| 19.7%| 68.2%| 74.2%
bplO | 84.0%] 99.1%| 21.8%| 17.6%| 24.6% | 18.0%| 59.0%| 67.6%
bpx10 | 99.1%| 99.1% | 19.7%| 14.1%| 21.3%| 16.4%| 63.2%| 71.8%
Iml0 | 98 1% | 99.1%| 22.8%| 15.3%| 49.2%| 32.8%| 39.2%| 56.9%
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#5.7 BEANBERIAEE. FRME. KIRENTSIT4H
I £ B UG%E TRE RRE NG
RN 1 2 1 2 i 2 i 2
bpd | 89.2%| 99.5% | 17.2%| 5.4%| 37.7%| 28.3%| 51.6%| 67.9%
bpx4d | 99.1%( 99.1%| 8.6%| 5.4%| 30.2%| 26.4%| 63.8%! 69.6%
Imd | 100.0% | 100.0%| 10.2%| 7.0%| 28.3% | 20.8%| 64.4%( 73.7%
bp6 | 86.9% | 99.1% | 29.3%| 14.5%| 35.8%] 24.5%| 45.3% 64.5%
bpx6 | 99.1% | 99.1%| 14.5%| 8.6%) 28.3%| 20.8% 1 61.3%| 72.4%
6 | 99.1%| 99.1%| 32.1%| 15.9%| 43.4% | 26.4%| 38.5% | 61.9%
bp8 | 88.3% | 99.1%i 18.5%| 5.4%| 35.8%] 26.4%| 52.3%; 69.6%
bpx8 | 99.1% | 99.1% | 11.7%| 10.2%| 24.5%| 17.0%| 66.7%| 74.6%
Im8 | 99.1%| 99.1%| 7.0%| 5.4%| 32.1%| 17.0%| 63.2%| 78.6%
bpl0 | 86.9% | 99.1% [ 20.9% | 10.2%| 34.0%| 28.3%| 52.2%| 64.4%
bpx10 | 99.1%| 99.1%| 15.9%! 10.2%| 34.0%| 24.5%| 55.6%| 67.8%
Iml0 | 99.1%| 99.1% | 23.2%| 11.7%| 43.4%| 24.5%| 43.5%| 66.7%
%5 SRUIGHANE SHEYWBAROAD, —REFRE, BAFE, AEd

o] WBHEAK BB EEEE. BHERS 6M5. TRILEMRBERR B SR LI ARAE,
NTEEFTIRPXT (0. 1) AEERRERLE? 1IZHH
Al Ll FYLUASRS. 6816, T8 e —FI T LAE R, BPERINEITSYE A ET0A L, THFAERE

{EX

GE SNSRI, SAREAR RS R SO 40 trainlnik BTSITF 445 R
F A8 trainlmBA B TSIE 9 45 R B4

YR R

5.4 Wik i A
BP A\ L2 M4 77 k& A WA TR R SRS, WUARAE, F44A, TERM
XARS[ER, XRAACAEFRBYEENEINEE N, Bt AshEEsEe s

LTS VR AR HIELARE A,

A

ZBIREENENE 4 R EE.

¥, #78. 6%,

BP Hik T BRA AR E N RARE,
th al By, R Al fE A AR R TE & WA TR —HIR T A,
B E 6 AN LYW IR TES TES X

b SERR A F

EALTH AR S 1R R,

AP ES . JLH

=i

, 279, 4%, WBEARE
PR ATTAT DL FRIX PR M E Y

THETIIR R, RIkEETS]

A H

(RS T2 EB BN, © LRI LA BRI TR T K, SARMFHA
MEBRENL, F 6 A 22 A%Em L ERK.
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6.1 Micaps f&4r

TEITE B TR R AL & R 2 3T, AR F Micaps, ISR IE B&E& b B R4,
Micaps DLE K GFR) R A EHERE. ik, WA, 400 TR~ R EET —4sig K,
ERCATBARMES. CROEFRSERALATEN - MK EN. ESTEENTIR
THEFEE. FUsARABE. REEH, SEBTAMLLEERS RIFZRSERN—
MEE TV, MEAWLEATRAE. TAEL ROER, LEFMELTEN—AFE.
6.2 BIMFEXRAMMIIETS

ATET®RME, HRH 3 ENTEFE, KIBRHRIEMNERERFA Fortran A VB
%A%, ScHlai-- 1 20 i HLAFS %8} 12 /it FIR AT 400 hPa JE#I5 5 400hPa FRHE AL 2
1, HETRSER, #ATHEAE, HRESARSEUERS AWTURTR, BUETRK
BEMTIR. SALERFEN Micaps I HENET, WEHER AR, FETREEM
MXYEBIHHTER Micaps BP REEZER. BE. B 6.1 BN RA TR LAE
T, %RE FIRRIATERAER AT S MR RA R AR TR .

St i R R AR T 62

oo SIS TR

Be.1 BYHERATMRIMEEE
6.3 MEENDLBRBUERE |
BNE 4 BRI, &R, REAACERESE, FH Fortran KIEITEALERE, #iE
BB, BB VB R LRRSTRAKAE, B 2MMI SRS (LR 6.2).
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EIT AN AR A FERTURKEHE, STEHPHRE RTE Micaps RATHBINE R RFFEM

24 /NE PR B
B 24, BT 24 HEATEMEUEE

¥k 5728 673, HRMATE

P, TRIR AT B

H A e bR EAT

, BaABEMAUAFIR HEBIMAELEREE. KB, &

fh 48 NI FRIRET, sl SO4BEATHE T, TRIRETBGESE 48, RIREEM 72 DB IRe, <& S07

X

HITIHE, MiREEIEFE 72,
B ST 48 & 72, EHEBEUANEE A
r I S R . 850hPa B E 1.

AR 48 A0 72 BT IR R AT - R R 0 TE A5

, BTLATHE A

& B TE TR ARG B EOWE 20
500hPa & 1% Al uh B K EE

Ld

oy

WE (

8%, i AHES

% R iR TR AR T Ay — 2K 20 B ECMWE 48 /NI (RJRY 24 DEFFRIRD B8R 72 /MBS (RJRY
48 /NEFFIIR) BR 96 /DET (TRY 72 /NEFTIERD FERBIHTE SUEH . 850hPa iR, 500hPa

@E (B, A ETIES G R M E LN B TR 2 b B BT 8] #9 500hPa,  700hPa .
850hPa FIHLEI LYy (JEIRE).
= . 15 A 15 3 XA7ew
Wf/?%){{ﬁﬁg %m‘i{ wrsal: {1:49:56
- ) AR PR VY 4B YR TE] AR J K RE
FFAS: 100-110° E. 3§-47° N PN 572 573
F . 105-120° E. 40—47° N
FRFFIR: J00—-115° E. 3847 N #33+0@ 504 2 7RAW 567
I HFE. 1I0~125° E. 40-50° N .
£E: 100-125° B, 36-50° N R YHTIZ 35 TARAH (0BG i 23
'?ﬁfﬁ?ﬁﬁ:‘» WHRE® [2002 5 = iIz-] Ja [is-] B
PEF T8/ 5, ﬁm——ﬁﬂi& BRENARHR pis] RoRARA . o
e AR L ]
P AFGF 1Tarer W AR AR R B AR PP
45h; ﬁﬁﬂﬁmﬁﬁ%ﬂﬁﬂﬁ Ui*““ﬂﬂﬂ““ﬂ *
FEA T B F IR BUIE 8 - AEBER ﬁﬂﬁﬂ{;@ SR IBAMBYL E
72h: _;‘:JBS‘?E‘E’SWEES'?‘-HEEE’E — - AL B3, .
ol AL U 10505 T [47467 AT HP W a0y B |

Ry -k % E *.:f-;

& 6.2 ¥
6.4 BP RN YW TR

.ty g N

RS R AL

LR RENMNEETY BIAMEERRZECOV4M trainlo R B SRR X ABE AR

R CA8H trainlmeR BN AR P& ]

WEHP B SNEMBE, ELFNAYE

SEARECET—R208$T213 (T106 R T AR AT213) ailﬁ']aa‘vzqf?»?ﬁ%ﬁiﬁ (700hPa/K ¥R IE B M

FE. TOOhPatd s iE & .
° ~115° E) #Xtv#% S, Xt

850hPaiE & 5% f = LA M 500hPaiR ) W8

- 38 -

(36°

~48° N, 100

TR — B2 S, SABPMZRMSEEmH AR, Iay
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HY A R ISR AT IR 24/ T2 AR . TRIR T XA BB W &5 R G057 H AT 3%

£tE &£ &

B BRI G R R A R KT 0 F 25408, AT T AR E
Yrr, EEMERORENE, BIHRTIROER S TSR BHRMMIVLESHE
KB, 2% G 6 B SR R 5, R O M R A R T T
V36677 AR TR A . B 0 T 4R R RS RO B AR B T RS R P M1 24,
EEAT AR T, MR OENRYT. MEES,

BEAK, WESZMANESHE, SIAERIOM SR, 500N R
T, BT DR AR BRI L, SO A E AR
AR, IR S BRI R E 0 R PR TR AR, LRI E
IR
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(2] J.P.Marques de sa. Pattern Recognition : Concepts. Methods and Applications
(PEABZ: BRARN—FE. FERNAAEE: RR L5 BEREHEL,
2002
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8] FRAZRF. RN, . SZHEMRA, 1979 21-27. |

19) XD FEALT MR PR FRBHYIR. BRIKEFFR, 1996, 5 (2): 86-94.
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Rt TR TIERR TIRAHHE, AREERTHFLHREE SO

MEFNE 2 RZMERIEXEFR
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