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Abstract: The most common tropical cyclone (TC) center identification method for searching for minimum
sea level pressure (MSLP) still has some shortcomings. In this paper, TC center identification method and
intensity estimation method based on GFDL vortex tracker technique (GVT) are studied in the regional
numerical weather prediction model application. Detailed comparisons are conducted between GVT and
three traditional TC center location and intensity estimation techniques which include MSLP, the method
of using maximum vorticity value at 500 hPa (VT500), and the method of using minimum geopotential

height at 500 hPa (H500). The results show that using H500, VT500 and MSLP methods to determine
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TC center location, can generate some degrees of zigzag-shaped irregular swing paths, especially the
VT500 method. The VT500 method has the largest irregular swing amplitude and the positioning result is
the worst. GVT method can better correct the zigzag-shaped swing path and make the model prediction
path closer to the observed one, so its positioning result is the best. However, the positioning results of
H500, MSLP and GVT are relatively close when the typhoon location is far away from the coastline. The
errors of the minimum pressure of TC center by these four methods show that the VT500 method has the
largest error, the GVT method has the smallest error, and the errors by MSLP and H500 methods are be-
tween those of VT500 and GVT. The errors of maximum wind speed near the TC center by four methods
show the errors of the four methods are not much different. The operational application assessment in 2016
— 2018 show that the Zhejiang Typhoon Vortex Tracker System based on GV T technology can improve the
prediction quality of Zhejiang WRF-ADAS Regional Model System and Zhejiang WRF-ADAS Rapid Re-
fresh System.

Key words: typhoon, vortex tracker, TC center identification, intensity estimation, regional numerical
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Fig. 4 Same as Fig. 2, but for the Typhoon Nepartak (201601)
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Fig. 6 Same as Fig. 2, but for the Typhoon Nesat (201709)
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Fig. 7 Simulation of Typhoon Chan-hom at 12:00 BT 11 July 2015 (a, b)
and simulation of Typhoon Megi at 17:00 BT 27 September 2016 (¢, d)
(a, c) sea level pressure field near the typhoon center (blue contour, unit; hPa),
500 hPa geopotential height field (red contour, unit: gpm) and
500 hPa relative vorticity (colored, unit: 10°° s '),
(b, d) cross-sections of simulated radar reflectivity (colored, unit: dBz)
and temperature of the over-TC center profile (contour, unit; C)
(The asterisk, cross-shaped star, fork, five-pointed star represent the TC centers located
by H500, VT500, MSLP, GVT, respectively; in Figs. 7a, 7c, the line segments AB and CD

represent the positions of profile in Figs. 7b and 7d)
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Fig. 8 Flow chart of Zhejiang NWP

TC-vortex tracker system
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Fig. 9 Comparison of time-averaged track errors
and absolute errors of intensity of ZJWARRS (a)
and ZJWARMS (b) by the new and old methods
for multiple TCs in 2016 —2018
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