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Abstract: This article reviews the three-decade development of the typhoon numerical forecast operational
system in the National Meteorological Centre (NMC) of China Meteorological Administration since the be-
ginning of the Eighth Five-Year Plan, including its first-generation typhoon track numerical prediction sys-
tem using regional model, a typhoon track numerical prediction system developed on the basis of the global
spectral model, and the global and regional tropical cyclone (TC) forecast system independently developed
by the China Meteorological Administration. It summarizes the key technologies and forecast performance
of these systems, with a focus on the main technical achievements of GRAPES_TYM. It also puts forward
some views on the development of the national typhoon numerical prediction system in the next five years.
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Fig. 1 Development process of the TC
numerical prediction systems in
National Meteorological Centre
(solid line: typhoon track prediction,

dashed line: typhoon intensity prediction)
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Fig. 2 The 24 h mean track error of
MTTP during 1996 —2003
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Table 1 Main techniques of global model for typhoon numerical prediction
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Fig. 3 The 24 h mean track error
of global model of National
Meteorological Centre during 2004—2020
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225 (Wang and Ma, 2020), & 1T ¥ /N ik )&
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2 2012—2019 £ GRAPES TYM W EHRZHMEESH T
Table 2 Operational upgrades of GRAPES_TYM from 2012 to 2019

A 2012—2013 2014 2015—2016 2017 2018 2019—2020
N 0°~51°N, 0°~51°N, 0°~51°N, 0°~50.94°N,  0°~50.94°N,  15°S~60°N,
e 90°~171°E 90°~171°E 90°~171°E 90°~171°E 90°~171°E 10°~180°E
NS VA S 0.15° 0.15° 0.12° 0.12° 0.12° 0.09°
T H R/ )2 32 32 50 50 50 68
B/ h 72 120 120 120 120 120
2% KL R KA AR FRARR —HZH KA —HSHRA —HSH KRR
i S Bk SAS MesoSAS MesoSAS MesoSAS KFeta MesoSAS
BRIZES R YSU YSU YSU YSU MRF YSU
T L 2 MO sfe MO sfc MO s fe (Znt modi fied) MO sfc MO sfe MO sfe
Il T 3 SLAB SLAB SLAB SLAB NOAH NOAH
T E A bR 1k Relocation+bogus  Relocation+bogus Relocation+bogus Bogusmodified bogus bogus

T R P RMA T BRI R

Note: Italics indicate the key technologies for each upgrade.
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Fig.4 The 24 h TC track error (a) and intensity error (b) of GRAPES TYM from 2012 to 2020
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