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Abstract: The Tropical Cyclone (TC) Rainfall Climatology and Persistence Model (R-CLIPER) is a statistical parametric model for TC pre-
cipitation based on observations of North Atlantic TCs or global TCs. It boasts simple inputs and quick calculations, enabling climate—scale
TC precipitation simulations, thus providing technical support for TC precipitation forecasting and risk assessments. This study focuses on
TCs in the Western North Pacific region and performs localization of the R—-CLIPER model. Firstly, based on precipitation data from Tropical
Rainfall Measuring Mission (TRMM) satellite and Fengyun satellite (FY2C/2E) precipitation data, the radial average profiles of precipitation
from TCs of 6 different intensity levels (i.e., super typhoon, strong typhoon, typhoon, severe tropical storm, tropical storm, tropical depression)
are extracted. Secondly, combined with the R—=CLIPER model framework, a globally optimal parameterization fitting method for TC precipita-
tion profiles is developed. Two models are constructed, including the R—CLIPER for the Western North Pacific Ocean based on TRMM data/
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FY data, namely TRMM-R-CLIPER-WNP (Model 1) and FY-R-CLIPER-WNP (Model 2). Finally, based on the 62 tropical cyclones in
the Northwest Pacific from 2012 to 2013 and the 26 cyclones that affected Zhejiang from 2009 to 2021 the models are evaluated in terms of
fitting error and precipitation falling area. The results are as follows. (1) The TC rainfall profiles derived from TRMM data are relatively
sharp near the maximum rainfall, while those from FY2C/2E satellite data are smoother and more detailed due to its higher spatial resolu-
tion. (2) The RMSE of TRMM parameterized profiles is 0.28 mm + h™', and that of FY2C/2E profiles is 0.51 mm « h™.(3) Based on the
ground-based station data evaluation, when the rainfall threshold is less than 3 mm«h™, the ETS score of Model 1 is better than that of Model
2. But when the threshold is greater than 3 mm-h™', Model 2 is better. Both models perform better when the TC is centered over the sea than
over land, indicating higher accuracy of TC central rainfall intensity prediction over the ocean than over land. In conclusion, using the param-
eterized fitting method, the accuracy of the R—CLIPER model in simulating TC precipitation in the Northwest Pacific region can be improved
by 5.5%. Additionally, it was revealed that the error in TC precipitation simulations is influenced by factors such as model data sources, mod-
el framework, and parameterization schemes.
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Fig. 1 Flow chart of the R—-CLIPER model localization scheme
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Fig. 2 Flow chart of the parameters fitting method
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Fig. 3 Maps of the rainfall rate associated with Super Typhoon "Jangmi" at 21:00 on 25 September, 2008 estimated from (a) TRMM and (b) FY2C
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Fig. 7 Accumulated rainfall (unit: mm) of Typhoon Morakot retrieved from August 3 to 13, 2009 (a: inverted by TRMM, b: inverted by FY,
c: simulated by simulated by model 1, d: simulated by model 2) (The white circle represents the track of Typhoon)

32°N

30

28

118 120 122°E 118 120 122°E 118 120 122°E

mm

[T T DN T [ [ [ [T T [ T [ [T T
0 20 40 60 80100 120 140 160 180200220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560

K18 2019478 1 3 H—14 Hifas 5 XU A5 o™ B AEAR X BBk
(a: SO0, b AT 1AL | ¢ AR 2 45541
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Table 3 Evaluation test design table for model 1 and model 2
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