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Abstract The accuracy of traditional stepwise regression meteorological prediction equation (SRMPE) is limited by the exist-
ence of multicollinearity among predictors of the equation, this paper introduces conditional number into the prediction modeling
to minimize it in the traditional SRMPE. In the prediction modeling of novel SRMPE, the conditional number is used to deter-
mine the predictor set which has the lowest multicollinearity among the possible sets from a number of preliminary screening-
out predictors (independent variables) . and is then used to construct the novel SRMPE. The novel prediction modeling based on
condition number is exampled with typhoon track prediction, which is a well known nodus in meteorological disaster prediction. 12 ty-
phoons track latitude/longitude stepwise regression prediction equations have been built employing both the traditional and novel predic-
tion modeling methods, respectively, but using a large number of identical samples. And the comparison and analysis results indicate
that under the condition of same predictors (independent variable) and predictands (dependent variables), despite the fitting accuracy of
typhoon tracks of the novel prediction model to the historical modeling samples is slightly lower than that of the traditional model, the
prediction accuracy to the independent samples is obviously improved, with an averaged prediction error of the novel model for July,
August, and September being 153. 9 km, 75. 3 km smaller than that of the tradition model (a reduction of 33%) , due to the effectively
minimizing of multicollinearity by the computation and analysis of condition number in modeling. It is further shown that when F=
1.0, 2.0 and 3. 0, the prediction errors of the traditional stepwise regression prediction equations are also obviously larger than those of
the novel model. Furthermore, the extremely large/unreasonable errors occurred at the individual points of typhoon tracks in the inde-
pendent sample prediction experiments of the traditional prediction model due to the impact of the multicollinearity in its predictor set.

Key words Multicollinearity, Meteorological prediction, Stepwise regression
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Table 1  Sizes of the modeling and independence
samples of typhoon track prediction experiments

for July, August and September
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Table 2 Numbers of CLIPER and numerical weather
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Table 3 Prediction results of the stepwise regression meteorological prediction equation based

on condition number analysis for the independence samples for July, August and September
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Table 4 Prediction performances of stepwise regression prediction equations with

and without condition number analysis for July, August and September

AR Pl b B AT BRI AT Tk -F- 24 SUE(N

£ 14 HE2 TR WIRE (YD) MRZE)  gaaiRE 26 % 1R 2% FEA
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L AT 0.9364 1.4819 17 0. 9603 1.1434 1. 0720 1. 2808 154

A 5 P 3E2 0. 9359 0. 9839 17 3. 7896 4.1033 0.7513 0. 8564 154
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Fig. 1

Latitude prediction of August (a) and September (b) stepwise

regression prediction equations with (dash line) and without condition

number analysis (thin solid line) (thick solid line: observed value)
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Table 5 Predictors of July stepwise regression prediction equations with and without condition number analysis

5k A A ¥
2% VLR IerS X1 Xz X7 Xy X1 X1z TT4 X3 X35 XTde X X9 XT3l L3z T3z X34
li4 b AT E| X1 X3 X8 T10 11 X2 X5 27 X8 X9 T2 T13 X1y 230 X1 Xds X2y
25 FAEOE T Ty T35 Ty T1s Tpa Tzs Tas Ty X5 Tl Ty Xse T57 T5s To X
JZ b ACNE] X1 Ty X Tp7 T30 Xz X3 M3 31 X2 137 135 X1 Xfs 52 15 X6

WEAR R F AL T X 18 A2 [l 1 B4Rk J7
P 5 2R F R T FE R PERE2E 57 (3R 6) . ik 6 ]
VAV 28 b7 51 . DI RR 5 vk 19 T4 O 8 AR E 22 5%
R 4 4hg 58—, WE AP 187 J7 72 X 7 s kAR
A 0L OCR A 5 AR B TR AR M 22 B 0 T A5 RS
77 e AER 2R RO R Bk S AR AR 14 B4R 8R4 1

B4 A 77 # . 9F B2 mH 5 R i B T
e S B4 PR AR 221 0 TR b AT LA B0 A SE Br B AR
PR AR A A S [l B 7 R i 2B 2 R T
AR ILLMEC R 70 5 2L R Sk F g <
G PR T TUAR BE A0 (9 B B it . AR IR e
T 70 B R S B T AR A TP A R i A Y

K6 AMFEONRSA F BUR R T 4L B 7 R R RE A L AL

Table 6 Prediction performances of condition number models and stepwise regression

prediction equations (F=1.0, 2.0, 3.0) for July, August and September
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R 2 TH MR (Y RRZED a2 4 %1% 2% FEA
K% 0.9318 1.5301 16 1.0028 1.0711 1.1199 1.1996 154
z BHEIE F=1.0 0.9356 1.4818 13 0.9763 1. 1362 1. 0898 1.2724 154
li4 F=2.0 0.9348 1.4855 11 0.9758 1.1230 1. 0895 1.2565 154
F=3.0 0.9338 1.4918 9 0. 9805 1.1181 1.0951 1.2522 154
A K 0. 9359 0. 9839 17 3. 7896 4.1033 0.7513 0. 8564 154
g BHWBIH F=1.0 0.9525 0. 8709 31 3.2262 4. 7880 0.6392 1. 0425 154
B F=2.0 0.9498 0. 8815 22 3.3031 4. 3596 0. 6548 0.9519 154
3.0 0.9456 0. 9035 13 3.4115 4. 1306 0.6771 0. 9056 154

O ke 0.9559  1.4778 16 10228 0.8205 1.1495 0.9132 151
w BEHMBIF F=1.0 0.9637 1.3511 21 0.9166 1.4983 1.0288 1.6983 151
i3 "=2.0  0.9632 1.3531 17 0.9252 1.1158 1. 0388 1.2538 151
F=3.0 0.9623 1. 3659 14 0. 9464 1. 0022 1. 0622 1.1227 151
A LR 0. 9030 1. 0281 7 4,1269 4, 6876 0. 8026 0.9616 151
g BAWEIE F=1.0 0.9147 0.9811 20 3.9272 10. 6195 0. 7607 2.2059 151
i F=2.0 0.9140 0. 9815 17 3. 9261 13. 1939 0.7598 2. 6523 151
F=3.0 0.9097 0.9982 11 4.0218 12.1729 0. 7785 2.5273 151

S Py 0.9600  1.2982 5 0.8676  1.0598 0.9742 1.2091 163
w EHMBIF F=1.0 0.9646 1.2335 13 0. 8292 1.1226 0.9313 1.2842 163
& F=2.0 0.9645 1.2342 12 0. 8275 1.1241 0. 9293 1.2858 163
F=3.0 0.9639 1. 2401 9 0. 8341 1.1782 0.9363 1.3453 163
A K% 0. 9445 0. 9294 19 3.8866 3.5493 0. 6930 0.7017 163
g BHREIT F=1.0 0.9516  0.8758 25 3.6605 7.1398 0. 6576 1. 4210 163
JE F=2.0 0.9499 0. 8806 15 3.7126 6.1750 0.6672 1.2049 163
F=3.0 0.9493 0. 8837 13 3.7370 6.2166 0.6718 1.2104 163

5o B L B AR R 2 A s DA ST TAR A ) R Y TR O

HT 45 B R ICH I TUR HE B4 5 4R A5 5 Bk
XA SR U K AT A OGO IR AR R
{19 B4 P o FL A ey DA A 9 40 D A gk

2 B v R PR ME B M Y B SRS A SCET
X H IR WU R SR 2 A [V B 7 v S
RFANE R AR T A 0] BEAF AR Bl A 5 1) g &2 3
2k 5 2R R I T 5 A ) T ARORS JEE L 3Rt OR R AR AR
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X B BT 4 SR W A% 48 14 3% A [l U3 3 A O 1 3tk
PR 7S R WU T R 58T RE T R
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SRS R A9 e B LAY T R 2 A K Y 1
Do AR AR AL L GG AR J5 A2 0 1)
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