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Analysis of rainfall nowcasting for landfalling tropical cyclones using pySTEPS
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(1. College of Mathematics and Physics, China Three Gorges University;
2. Key Laboratory of Geotechnical Mechanics and Engineering of the Minisiry of Water Resources, Changjiang River
Scientific Research Institute; 3. College of Civil Engineering & Architecture, China Three Gorges University)

Abstract: The predictive capabilities of three nowcasting models (S-PROG, Extrapolation, and ANVIL) for extreme rainfall induced
by tropical cyclones were evaluated using the 2017 Hurricane Harvey rainfall event as a case study. The results indicate that the ANVIL
model shows the best performance in simulating the spatial distribution of rainfall, but systematically overestimates heavy rainfall
intensity ; the S-PROG model shows a lag in tracking rainfall intensity variations; and the Extrapolation model achieves the highest
stability in short-term (0-2 h) nowcasting, accurately capturing the peak rainfall intensity and its temporal evolution. The fusion of
high-resolution meteorological data and multi-source data can significantly enhance model performance, and the combination of radar
extrapolation techniques and deep learning algorithms shows great potential.
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Fig.3 Hurricane tracks affecting Houston during 2013-2023
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Table 1 Hurricane events affecting Houston during 2013-2023

A2 WA TFAR 8] LEII ] IR R FEK B/ mm RN/ Kt
1 KAREN 2013-10-03T06:00:00 2013-10-06T06:00: 00 286 55
2 BILL 2015-06-16T00:00:00 2015-06-18T00:00:00 383 50
3 CINDY 2017-06-21T06:00 ;00 2017-06-23T00:00:00 474 50
4 HARVEY 2017-08-25T06:00: 00 2017-08-31T12:00:00 1536 115
5 BARRY 2019-07-12T18:00:00 2019-07-15T06:00 : 00 598 65
6 IMELDA 2019-09-17T12:00:00 2019-09-19T00:00 00 1123 40
7 OLGA 2019-10-25T18:00:00 2019-10-26T06:00:00 260 40
8 CRISTOBAL 2020-06-08T06 : 00 : 00 2020-06-08T18:00:00 386 50
9 HANNA 2020-07-24T06 :00 ;00 2020-07-26T06:00 : 00 374 80

10 LAURA 2020-08-26T18:00:00 2020-08-27T18:00:00 298 130
11 BETA 2020-09-19T12:00:00 2020-09-24T06:00:00 400 55
12 DELTA 2020-10-09T06 : 00 : 00 2020-10-10T12:00:00 380 120
13 ZETA 2020-10-28T18:00:00 2020-10-28T21:00:00 250 100
14 CLAUDETTE 2021-06-18T18:00:00 2021-06-19T06:00:00 380 40
15 IDA 2021-08-29T18:00:00 2021-08-30T12:00:00 760 130
16 NICHOLAS 2021-09-13T12:00:00 2021-09-17T06:00: 00 510 65
17 HAROLD 2023-08-22T06 :00 ;00 2023-08-22T18:00:00 380 50
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Fig.4 Rainfall for whole day on August 27, 2017
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