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Correlation and Regression Analysis of Typhoon Forecast Errors
and Ambient Variables by T639
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Abstract: The correlation between environment forecast fields and track forecast errors of typhoons in
Northwestern Pacific Ocean and South China Sea was analyzed by using the output data in 2009 and 2010
from T639, which is the global spectrum model of National Meteorological Centre, and the best track data
from Shanghai Typhoon Institute of CMA. With regression method, a linear track error estimate model
was built for the T639 typhoon track forecast errors at lead time from 24 h to 120 h with whole layer verti-
cal shear of environment and typhoon circulation intensity at 400 hPa (with samples of 299, 232, 170, 117
and 84, respectively). The estimate model was examined with the data in 2011 (with samples of 182, 146,
117, 85 and 61, respectively). The preliminary results illustrated that the typhoon track forecast error is
positively correlated to ambient vertical wind shear, but being negative correlation with typhoon circulation
intensity in each layer, which is most obvious at 400 hPa. The linear prediction model built with the whole
layer vertical shear and typhoon circulation intensity at 400 hPa is able to perform estimation to track er-
rors qualitatively, with a preferable result for the 24 h lead time forecast.
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Table 1 The sample numbers and significant critical values

TR B 5%/ h 12 24

36 48 60 72 96 120

FEA R 298 299
0. 05 I 3 MKk S 46 56 1 5 0.11 0.11

266 232 199 170 117 84
0.12 0.13 0.14 0.15 0.18 0.21
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Table 2 Correlation coefficents between typhoon track forecast error and variables of T639

P T4 it 3%/ h
12 24 36 48 60 72 96 120
(22551958 0.13 0.11* 0.02" —0.03*  —0.07* —0.07" 0. 06" 0.32
| 5 0.18 0.23 0.21 0.15 0.08" 0.08* 0.11* 0.36
HZEEHY A 0.15 0.27 0.29 0.25 0. 20 0.22 0.28 0.52
BEEHYA 0.12 0.18 0.19 0. 20 0.21 0. 20 0. 24 0.43
I )2 T H A2 0.05* 0. 20 0.24 0.17 0.08" 0.12* 0.19 0. 44

RN R | & S T ST RURTE 3 Ep o2

Note: * represents values which have not passed the significance test.
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Table 3 Correlation coefficents between typhoon track forecast errors and circulation intensities of each level
iR %L/ h
% JE /hPa JIE{FINESY
12 24 36 48 60 72 96 120
1000 —0.25 —0.17 —0.14 —0.13 —0.13* —0.15* —0.13"* —0.09*
925 —0.28 —0.21 —0.16 —0.16 —0.16 —0.18 —0.15" —0.10"
850 —0.28 —0.22 —0.17 —0.17 —0.18 —0.20 —0.14" —0.12"
700 —0.29 —0.23 —0.18 —0.19 —0.19 —0.22 —0.15" —0.16"
600 —0.29 —0.24 —0.20 —0.21 —0.20 —0.23 —0.17* —0.20*
500 —0. 30 —0. 26 —0.22 —0.22 —0.21 —0.24 —0. 20 —0.25
400 —0.29 —0.27 —0.23 —0.22 —0.22 —0.25 —0.23 —0.32
300 —0.28 —0.25 —0.22 —0.20 —0.21 —0.22 —0.23 —0.37
200 —0.26 —0.22 —0.19 —0.17 —0.19 —0.16 —0.20 —0.35
EREIER R & o =PI T BU R T G N 0
Note: * represents values which have not passed the significante test.
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