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Abstract: The forecast of typhoon intensity, especially the rapid intensification (RI) forecast, is still a very
challenging difficulty in current typhoon forecasting. Based on the XGBoost model, this article uses the
NCEP GFS analysis and forecast data in 2015— 2020, and IBTrACS data to construct RI forecast model
(FM) and forecast correction model (FCM) for typhoons in the Northwest Pacific 24 h in advance.
Through predictor contribution analysis of the FM, we have found that the five factors that have the grea-
test impact on model forecasts are typhoon abundance, average temperature at 200 hPa, intensity changes
over the past 6 h, potential intensity, and average divergence at 200 hPa. The model is independently test-
ed with the data in 2021—2022, and the results show that the FM has higher accuracy when tested by ana-
lytical data, with false negative rate (FNR), false positive rate (FPR) and threat score (TS) being 0. 25,
0.24 and 0. 32, respectively. However, due to the influence of forecast errors caused by forecast factors,

the performance of FM in real-time forecasting decreases (FNR, FPR and TS are 0. 32, 0. 26 and 0. 27,
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respectively). The FCM constructed based on forecast data can effectively correct the forecast errors by

learning them, thereby reducing the impact of forecast errors. The FNR, FPR and TS of the FCM in real-

time forecasting tests are 0. 28, 0. 25 and 0. 30, respectively; compared with the FM, the FNR and FPR
are reduced by 0. 04 and 0. 01, but the TS rises by 0. 03. Thus, the FCM is convenient and easy to use,

and can provide reference for real-time forecasting of typhoon intensity and typhoon RI.
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Table 2 Confusion matrix for typhoon RI event prediction
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Table 3 Sample information of dataset
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431,65,15

2040,390,19
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Fig. 1 Verification results of the FM

in the PP test set

E 56 LR B T AT LA I b A Ay 7940 (A
FAAEAEW] R 25 X HEfE T i SHAP (Shapley
Additive exPlanations) £ 22 %} XGBoost 43 2% & A
B TR HE AT 43 BT . SHAP F| JH & VE 288 7
TSR K 543 B — A4 SHAP {5 et 1 HXf
TR 25 S 0 21 B Tk F (E (5D 2 B B
BRI T RIE KA MR Z AR 5%
Lundberg et al(2020)7], & 2 /R T PP Il 44 &
Wi 77 FM iy SHAP {653 fi P a3
25 TR DR A6 o AL IS AR G R s DA B B R HE
G D) A 2R T 45 AR R X I 4 AR ) o ek R
JE . BRI, TCE G 194 45 S /) 5% mi Je ok 1
Hk Sk T200, B, SPD fit RHLO (% 53 ik 4R 35
JIN S AR 3 S SRR 3 36 T B 2 3 L v AT AT — S
S| EIRE A . 24 TCF & k. T200 & /),
POT #¢ K. D200 % K. LVWS fil EVWS # /],
REFC # /N . RHLO # Kb, 4 #lF RIE &4, %1
5 & WUk B R RN EI A — 3. 534, DVMAX
BRI L HXH R 8K 9 IE SHAP {f . % 0124 RIE %
AL B R AL TR 1 R R B B VMAX B8R
I X R i SHAP . R W47 5 X E 2 AR5, N
PR & A RIE B HE 328K SPD /N i o 0 X0) Bz 458
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