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Abstract: To improve the quality of quantitative precipitation estimation (QPE), the characteristics of local
precipitation are analyzed using the measured raindrop size distribution (DSD) data of Nanjing Area in two
consecutive summers. The precipitation estimators (PEs) including the relationship of microwave rainfall
attenuation and rain rate and the relationship of weather radar intensity and rain rate are calculated based
on the DSD data. The relationships obtained are different from ITU-R rain attenuation relationships and
commonly used Z-R relationships. The radar ZR relationship for convective precipitation is Z =
161. 63R"* and Z=227. 23R" " for stratiform precipitation. Using these PEs, the rain rate distributions in
two rainfall cases of different types are retrieved with a microwave link and a weather radar. The results
are as follows. The rainfall is overestimated in stratiform precipitation and underestimated in convective

precipitation when using ITU-R rain attenuation relationship. The rain rates are obviously underestimated
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when using commonly used Z-R relationship. The rain rates retrieved with the rain attenuation relationship

and the Z-R relationships obtained from the DSD data are more consistent with the rain rates measured by

the rain gauges. The mean absolute errors are reduced, and the correlations are significantly improved.

The results show that the accuracy of QPE can be improved effectively by using the local PEs calculated by

the DSD data.

Key words: rain attenuation relationship, Z-R relationship, raindrop size distribution, quantitative precipi-

tation estimation (QPE), microwave link, weather radar
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Fig. 1 The rain rate distribution of DSD data
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BT g NG AL T S 0 T I 0 A DR B R KRR A K A T S R AT A 849

S5t -/ dBz

RS}
T2 101g(221. 2360 859K )
0 10 20 30 40 50 60 70 80 90 100
%%/ (mm - h™')

B
(=}

St H -/ dBz

RS
—— 7 100g(161.627 5398 ™)
0 10 20 30 40 50 60 70 80 90 100
i3/ (mm - h™")

70

(=)
=3

w
=3

B
(=3

30

S ER R -/ dBz

20

< S
—2—101g(227 234 05TR!-524755)

0 10 20 30 40 50 60 70 80 90 100
fi9%/(mm - h™)

70

60

S5t 2R -/ dBz

s
—z—lolg(zoﬁ 551 621R!37131%)

0 10 20 30 40 50 60 70 80 90 100
5%/ (mm - h')

B4 R 3. H S A 1 ZR %R
Fig. 4 Same as Fig. 3, but for Z-R relationship fitted with measured DSD data

5 201646 H 1 H SWHBRIHE
0. 54 /1 PPT 5 B2 [ 5%
(SRS P BERAH I, R Uk B B07 . LD
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(SR: S-band radar, black line: mircowave

link, number: rain gauge)
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Table 3 Positions of rain gauges relative to the radar and the microwave link
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