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Abstract: In the paper the K-means clustering of the improved algorithm, the principal component analysis

(PCA) and other methods are used to establish the interpretation forecasting model of thunderstorm by the

least squares support vector machine (LS_SVM) and linear programming support vector machine (LP_

SVM) based on MOS theory monthly in terms of AREM prediction products and conventional observation

data during 2002 to 2006. And use the data at Haikou Station for testing from May to August 2007. The

results show that, combining with SVM and AREM products to interpret the forecast products is feasible.

The PCA also plays a positive role in improving the forecast accuracy.

Key words: thunderstorm, AREM model, interpretation forecast, support vector machine, principal com-

ponent analysis
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~136°E, #AX M) h% R NCEP #5341 5 % M
TR Rl G R it A] S 24 H SR 00
UTCCF[RED , B0 0[] R 36 h, 458 28 7= & i 1 18] Bl
g6 ho BT E RO AR Hobm Y 23 BESR0.5°
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AT RN FE R AR R AR R i B2 S8 T %
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(19 AREM #5257 it R[] 359 09 5 R 08 D0 41 SC 5% 8k L 93
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(1) B o b o 3 B A &S IR
#E A3 CHIORE I B L T R R R R L Hp
E oA 850,700,500 F1 300 hPa 4 2, x 4 2%
FE K (850 hPa) , H ik (700 hPa) . H (500 hPa) Al
525 (300 hPa),

(2) BERAEHR X I A RV BE (CAPE) L fe i
XF A AL B (BCAPE) . F Ul % ¥ A 2L v fg
(DCAPE) |, Xf i 4 i fig (CIN) ., 925 hPa i fig &

(TEIys) 850 hPa B figim (TEILg,) .

(3) NHAE IR . Adedokun 1 $5 %k, Ade-
dokun 2 #8 %% . Rackliff #5 %t . Boyden % %% . Brad-
bury 5 %% .Cross Totals $§%% . Vertical Total $5§%%.
Total Total $8 % . Lifted 15 %t . K #5 %% . Showalter
844 . Potential Instability 3§ %t. S #5 %X . Jefferson
821 . Humidity 38 %% .Deep Convective f§ 4. KO 1§
# . Thompson 45 %, A Hh % it 1 B P = 2.0 C
JZREM A0 .

(1) 22515455 . Severe Weather Threat $8%% .
SWISS00 15 %r. SWISS12 #5 %#4. Yonetani 8 %X.
Modified Yonetani $§%}% .Storm Relative Helicity $§
%7 . Energy Helicity #§ %%. Storms Severity 1§ %{.
Bulk Richardson Number #§ %01 Wind 5 %% .
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(D LR K(z,2") = (x 2D

(2) ZWHABERE K(x,2) = (x+ )

(3) BMEEERE K(x.2') = exp(— y || x —
2

(4) Sigmoid #ZF# K (x,2") = tanh[s(x + 2")
+ ¢

DL ER R 0 doyos e 38 S50 TR R
A9 H A S B P 2 T K4 52 U A (K-fold
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(1) s 5 3 48 % CST (critical success in-
dex) : Il A B 2 48 BOUHR Z 2y KUBS: B 43 TS (threat
score) s T F AR B HL AR B i AR KO

(2) Heidke ¥ 75 3 43 HSS ( Heidke skill
score) , HSS &7 52 B 191 1 ok £ 22 L 6 HIL 10 41 o 54
RIS T2 @l -1, F1]Z |, HSS>
0 FR7m Tl K 7 8 T BE BL B4R K F 4 o8 42 1
& HSS=1,

(3) Gilbert # 5 ¥ 43 GSS ( Gilbert skill
score) ,GSS SZPR bt CST 11 ER Bl AL B 1E A &K
JE A B Y PRI SRR 22 Ry 0 i S 82 4 5 HELTE
[—1/3, +1]Z[[,GSS™0 KR WK T Al
K- Bl 8 e IE#E GSS=1.
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Fig. 1
storm from May to August at Haikou Station

The daily distribution of thunder-
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(1) ML 47 F ) 2 B, RAW_LSSVM,
RAW_LPSVM,RAW_Fisher iX 3 f ¥ £ 19 HSS
M GSS WA R TF, %2 WA L4 T R
12 5 3 U8 B U LR 1 AR TR A AR A T I
PR AP 3 B S b e/ T SCHE 1) s ML T
AR AT . CST FE43 298 0. 23, HSS F1 GSS 1E4y
PR T Ho A P o 7 58 o 9 0 OB 2SR 1) 5 HL Y TR
ORI BT F LAY Fisher H53] . BT 345 ) 5 HL
1) T AT A0SR B 2R R 1Y Fisher ) 51 Wl R A 7Y

(2) T F WK 9 K 3 F2 853 43 Wik, PCA
LSSVM,PCA _LPSVM, PCA _Fisher 3 fli J7 % [
HSS.GSS 1 CSI P43 #H#E F A FEAT 7K 5 1 19
OB A B A B L CST PF 43 e AR 19 Fisher 413k
F7 0. 28, Uk W AE B T4z A ek 2 7 R L E—
LR G T AT T RS 1R R AR AT 53 B
T3 G AT IR A B /> 3P A ) A BIL A SR RO B
4f J CSI W 4riA 8] T3k 0. 40, HSS 1 GSS %47
PR HoAth Wi R 7 %8, W0 FR O 20 3 FF 1) 5 B4R

F1 BOBMFRAARMNSETHRURE
Table 1 The forecasting results of different project at Haikou Station

LES HHARXT /W T/ R AU A HARXT /R SRR CSsI HSS GSS
RAW_LSSVM 54 49 133 379 615 0.2288 0.1995 0.1108
RAW_LPSVM 39 64 120 392 615 0.1749 0.1185 0. 0630

RAW_Fisher 42 61 156 356 615 0.1622 0.0753 0.0391
PCA_LSSVM 57 27 63 99 246 0.3878 0. 2626 0.1511
PCA_LPSVM 40 44 41 121 246 0. 3200 0. 2250 0.1268
PCA_Fisher 38 45 55 108 246 0.2754 0.1170 0.0621
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KT 50 B A HEAT K 5 ARG %) o I DL 00 0 43 73X
AT AN RE 56 4 Uk BH T4 7 3k 119 4 Xof R B L E 2
2T T 0 2 X TR AR 5 A s YR A TR 12 A ALY
SRR T B Tk T DL B R S X SR
Tk .

1 DL A M e B 6 U T L e/ IR SRR
L B A BURIE 28 3R AT 32 8043 43 )5 AR 5%
AR BRI R B RE AR 2 R PCAL

LSSVM., #tA /b i RAW_LSSVM X ff 4l & 77 X 48
A IR A4 A Y TR 45

e A& A IR PR A5 R, & 2 A 12
1 36 h T 41 %S di e 33 T A R O #6112 R
NP R T AR BB 30 h iy CST ¥4
A 0. 15,3 A~ A ) i Jo7 ¥ 17124 K 5 A RS T
WAH KA 518 Al 24 h i AR AR B4R HSS A
GSS PP R T2 AR SRR 2 X b 51 1
il 12 ] 3] 5 — R M A B R 1) N (] B AE X 7 5 e A 12
F1 36 h WA T o 22 S % iy T 12 UTCL {H 2
KI 36 h TR CSI W42 & T 12 h 1y, X vl 1
L i LA A AE TR 337 1 ol PR sl 2 oo 4, i sk g 3
A Wit 75 T4 B 50 1 385 0 A8 A5 2ok R sl 3/

x2 BHOWRZEAFRER(LS_SVM)
Table 2 The 6-h interval forecasting results at Haikou Station (LS_SVM)

A ¥ /h B FLAR X /R T4 /IR AR/ A HARX /R BB R CSI HSS GSS
12 27 15 28 53 123 0. 3857 0.2766 0. 1605
18 1 4 20 98 123 0. 0400 0.0120 0. 0061
24 2 1 18 102 123 0.0952 0.1373 0.0737
30 6 5 29 83 123 0. 1500 0. 1444 0.0778
36 30 12 35 46 123 0. 3896 0.2493 0.1424

H 3 6 43 A7 AT AR L % R A R T R
PP » Q2R — s FH — PP 07 35 A 2] 6 h i [a] e
PEAT R - AN 08 21 3 1) F 2R A H 2 A B PR K
RIFAF X ZEOR L L i [] B m] LABEA T 0 T 4R
KL [1] B m LATHOR 548 5 AN O T 3E N REAS , T
T A AT LR BUCR 5 (9 75 50 B — 225 PRy Al
T Irik.

NS H R BHRER . 3k 3. diz k]
M6 A BB CR B .7 A PR 2%t T
HERR 73 590 45 45 F A O 3 S A A U 7 5 4K
e A ot R T Y (B LR A S W o = S 2
TIEHAE 5—6 AR B4 P i Y. H 2 7 A 8
H IR FIE 28 R s L B ORIl 25 K
AR I PR BOCR AL 32 3 T — E R R

F£3 BOWRATHRER(LS_SVM)
Table 3 The monthly forecasting results at Haikou Station (LS_SVM)

H iy HH /R Wi /K S/ AN HRNF /R BB IR CSI HSS GSS
5 17 6 33 99 155 0. 3036 0. 3295 0.1972
6 21 7 32 90 150 0. 3500 0. 3629 0.2217
7 12 13 27 103 155 0. 2308 0.2221 0.1249
8 16 11 38 90 155 0. 2462 0.2121 0.1186
Fisher J 5] (0 48 2k 547 - 3 P/ = 9 < 1) i
4 7t B BLA T 28 L 0, b U AT AL S ) R HLAE A

T SCHIT 2002—2006 4F AREM B30 i Fl 5
LI SCHERE - B A L T SR 1R BLAG H l
B PURARTY, I 41 X ¥ 11 3 2007 4F 58 A it
117 BARB TR 25 SR R

(1) FEA ] B B A1 7 58 v s SO 1) LB b

AREM #5237 i 647 B¢ FH TR 2 G 3 19 FH S8 1)
ALY VR ST WU T R e Fisher HBIRCR A

(2) TEFE WA 5 A il 5 - S+ 17 5 HLF Fisher
H ) B TR RO A A B S O L X B L T R
IXRRHR Ry B A4 I R B4 11 T i 2 — TR 25
£ R SR H AR R 1 o 4 o e 2K 10 T 41 4% R 3 R
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