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Fig.1 The blue solid line and black solid line are the probability density function (PDF) and cumulative dis-

tribution function (CDF) of the residual error calculated after taking values of QPE as the weight of

the residual error ( weighted errors, WE ). The PDF and CDF of the standard normal distribution

(SND) are shown by the red solid line and the black dotted line, respectively
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Table 1  Bias, MAE, and RMSE between deterministic QPE

and observed precipitation, and between ensemble

mean and observed precipitation in 2019 and 2020
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Fig.3 The ratio of ensemble mean deviation to deterministic QPE deviation in (a) 2019 and (b) 2020, where blue indicates the

opposite deviation sign and red indicates the same deviation sign, and an asterisk and a solid circle represent the positive

and negative deterministic QPE deviations,respectively. When the deviation ratio is greater than 1,it means that the ensem-

ble mean makes the deviation increase ;otherwise, it makes the deviation decrease
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F2 20192020 £HEM QPE FkE 4 FHZBAMAKE TS 5

Table 2 TS scores of deterministic QPE and ensemble mean in 2019 and 2020 with different precipitation magnitudes
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Ensemble analysis of radar precipitation estimation in Jiangsu Province

ZHU Yanwei' LI Yuyan’, KANG Zhiming’,LI Yang’
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3 Jiangsu Meteorological Observatory ,Nanjing 210008, China

In this paper,an ensemble QPE is generated in order to improve the effect of estimation of the Quantitative
Precipitation Estimation (QPE) in Jiangsu Meteorological Observatory ,by combining the spatial structure of error
uncertainty represented by the error covariance matrix and the temporal structure represented by the time lag cor-
relation coefficient.The ensemble is generated using data from the Jiangsu Meteorological Observatory from May
to August 2019 and May to August 2020, with its deterministic and probabilistic components being verified using
the corresponding observed precipitation.It is found that the number of components has little effect on the ensem-
ble QPE and that one can control component numbers between 16 and 50.The deterministic verification results
show that ensemble QPE aggravates the underestimation of precipitation in some areas, but reduces the absolute
error and root mean square error of precipitation in general.Ensemble mean can improve the accuracy and reduce
the rate of false positives, and it will also increase the number of true positives. The ensemble has a good Brier
score for precipitation of various magnitudes, with larger precipitation magnitudes having a better estimation
effect. Also, the dispersion of the ensemble is small,and after the components of the set are sorted,the frequency
of observations falling at both ends increases, which also reflects the small dispersion.In addition, the observed
values are more frequent than the maximum values of ensemble components, which indicates that the ensemble
QPE tends to underestimate precipitation. With the increase of the probability threshold, the hit rate (POD) and
false alarm rate (POFD) of ensemble precipitation estimation gradually increase,but the degree of POD increase
is much greater than that of POFD, resulting in a broken ROC curve.POD and POFD with different probability
thresholds show that ensemble QPE has high estimation skills for all levels of precipitation, with light rain and
moderate rain having the best resolution.It is more concerning that the occurrence probability of light rain and
heavy rain estimated by the ensemble is less than the actual frequency, whereas the occurrence probability of mod-
erate rain and heavy rain estimated by the ensemble is very close to the actual frequency of precipitation, which
has high reliability ;however,the ensemble QPE still tends to underestimate the occurrence probability of precipi-

tation.
precipitation ; Quantitative Precipitation Estimation;ensemble QPE

doi; 10. 13878/j.cnki.dqgkxxb.20210509001

(WHESH . R FH)

320



