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Ensemble forecasts of 2013’s typhoon tracks over Northwestern Pacific

DING Xuelin'' >, CHEN Yongping' >, GU Xi’
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University,
Nanjing 210098, China
2. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China;
3. Jiangsu Province Communications Planning and Design Institute Limited Company, Nanjing 210014, China)

Abstract; Based on forecast data obtained from the China Meteorological Administration, Taiwan Meteorological
Center, Japan Meteorological Agency, and Joint Typhoon Warning Center of the USA, 24-hour, 48-hour, and
72-hour ensemble forecasts of typhoon tracks of 31 typhoons over the Northwestern Pacific in 2013 were conducted
using the weighted bias-removed ensemble mean method. Error analysis indicates that the results of ensemble
forecasts using the fixed training method with a constant weighting factor are quite sensitive to the selection of
training samples, showing significant fluctuation of error for different training samples, while the error of ensemble
forecasts using the moving training method with a variable weighting factor shows a declining trend with the increase
of the number of training samples and tends to be stable when the number reaches 40. Comparisons show that twin
typhoons in the training period have a large influence on the forecast accuracy, and the accuracy is significantly
increased by removal of the influence of twin typhoons. Based on comprehensive comparisons of forecast results of
2013’s typhoon tracks, the moving training method with 40 training samples and without consideration of twin

typhoons in the training period is recommended.
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Table2 Average errors of forecasts of 2013’s typhoon tracks obtained from individual stations and

ensemble forecasts using fixed training method

e R PR 15222
h HEE  HEAHE HASR EEEG Al A2 A3 A4 AS
24 64.0 64.4 76.5 59.7 57.9 59.7 58.0 59.1 58.1
48 113.2 127.6 141.5 110.2 110.8 115.4 113.1 113.4 111.3
7 195.5 208.9 215.6 184.4 189. 4 197.5 189.2 194.3 188.2
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Table 4 Average errors of forecasts of 2013’s typhoon tracks obtained from individual stations and

ensemble forecasts using moving training method and considering twin typhoons

N T A 1 2k
Wi - TR A2 1R 22 /km
h hiE A PRVON HA® RHEE Cl C2 c3 c4 cs c6 c7 c8
=) =1
24 64.0 64.4 76.5 59.7 59.6 58.9 59.2 59.4 58.4 59.0 58.7 59.1
48 113.2  127.6  141.5  110.2  122.4 1163  116.1 1155 1145 1167 1150  115.2
72 195.5  208.9 2156  184.4  207.6  193.5  193.2 1951  196.0  200.8  195.8  196.0

x5 203 2FENE—BETHREEHNGEZBRESTRBERRE( RNER)
Table S Average errors of forecasts of 2013’s typhoon tracks obtained from individual stations and

ensemble forecasts using moving training method without considering twin typhoons

N TR AR 1R 22/ k
TR, e AR AR 22 /km
h A ‘*‘z*? AA4é&  £mae €1 €21 €31 €41 C5.1  C6.1 €71 C8.1
ERGCAE]
24 64.0 64.4 76.5 59.7 59. 6 58.6 59.3 58.9 57.5 58.0 58. 1 58. 1
48 113.2  127.6  141.5 110.2  122.4 1155 117.5  113.7 1140 1143  112.4  112.0
7 195.5  208.9  215.6 1844  207.6  196.0  192.5  191.2  191.4  192.0  187.4  189.8
—— EREAER, —— E R,
60.0 124 210
£
5995 £ 122 Z 205
¥ dE 120 He
& Zz(s) ﬂkj 118 3K 200
i 58, i 116 105
= 58.0 5114 =
g 575 12 g 190
57.0 ‘ ‘ - 10 - ‘ - . P85 - - ‘ ‘
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k k k
(2) 24 hTIAR N A% (b) 48 h AR AT %% (c) 72 h TR 2%

1 203 2FEEREHERIREEBFERY L TN
Fig. 1 Average distance errors of forecasts of 2013’s typhoon tracks changing with

number of typhoon samples k in moving training method
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