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Abstract: By using the object-oriented methed ofiContiguous Rain\Area(CRA), this paper investigates the forecast
error components of rainfall and their/Chariges/with different thresholds and forecast periods for typhoons
influencing China in 2019. The correlation between,typheontrack errors and displacement errors of rainfall objects
is analyzed and the performance improvements of rainfall forecasts calculated with track correction or CRA
shifting are compared. Finally”forecast errors of rainfall probability distribution, radial and asymmetric rainfall
distribution are verified'and analyzed. The results’are as follows: (1)In general, the main forecast errors come from
displacement error and pattern error. (2)mExcept for enormous amount of rainfall, track error is significantly
correlated with displacement error of CRA rainfall object. The improvement of rainfall forecasts made by track
error correctionjisiless than that made by CRA shifting correction. (3) The shape of probability density function for
rainfall forecasts resembles the observed one, however the forecasted rainfall intensity in typhoon core area are
stronger than the observed one. (4) Before and after typhoon making landfall or approaching near coast, the
forecasted rainfall is closer to typhoon center than the observed one and lagged behind it and its asymmetric
structure is significantly weaker than the observed one.
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Table 1 Forecast cases for typhoons landing in or approaching near China in 2019
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Fig.1 (a) Ilustrationgof ,oordinate transformation from geographical space( xy coordinate) to track-relative
space( x'y’ coordinate)(the“red/line segmentsrepresents typhoon track), (b)the observed precipitation of Typhoon

Lekima 24 h befare landfall in the (b;) geographical and (b,) track-relative space coordinates
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Fig.2 The forecast verification of track and intensity for typhoons influencing China in 2009
(a) track error, (b) absolute error of maximum central wind velocity,
(c) absolute error of minimum central pressure , (d) error of minimum central pressure(forecast minus observation)
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Fig. 4 The scatter plot of the shifted distanees of rainfall objects and the mean track errors of typhoons during the

correspondingyperiods at|different rainfall thresholds
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Fig.5 Verificati sified rainfall events for different rainfall thresholds and different time periods. The

capital word from the rlined characters in Table 2 is the English abbreviation of the category of rainfall event.
Under the word is the proportion of rain event and its percentage.
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Fig. 9 (a,b) The radial distribution features of the averaged rainfall rates for typhoons landing in or approaching
near China coast(a) 0=24 h, (b) 24~48 h, (c) the errors of central pressure(solid line) and maximum

velocity(dashed line) of the aforementioned typhoons (forecast minus observation)
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Fig. 10 The distribution of along track and cross track errors in track-relative coordinate for different forecast

times and rainfall thresholds
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