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Abstract In view of the difficulty in estimating the path-integrated attenuation (PIA) of rain attenuation over
land using GPM-CO Ku data, we propose similar profile method. Using the radar profiles of rainfall over sea and
the SRT-corrected radar profiles of rainfall, the profiles database is established with a certain precision to estimate
the PIA over land by means of matching profiles over land with those in the database. Applications of the method
to measurements for 2018 from the DPR of Ku band suggest that it performs well over the ocean. With 40% margin
of error, the percentage of successful applications for convective rain is 88.8%, and it is 98.9% for both stratiform
rain with and in the absence of a detectable bright band. In terms of rainfall from 2014 to 2018 over land, the result
of using the similarity profile method is different from the rainfall over ocean, which is consistent with the poor
performance of the SRT-corrected mothed over land.
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Table 1 Reliability statistics of the SRT over ocean
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EEHELINN SN 286649 99695 34.78 69654 24.30 117300 40.92
TesEa S22k 2 ok 976160 187680 19.23 240290 24.62 548190 56.16
X PR K 382406 131630 34.42 85826 22.44 164950 43.13
st e 1645215 419005 25.47 395770 24.06 830440 50.48
#2 PFEESRT HARTHE ST
Table 2 Reliability statistics of the SRT over land
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ps¥ e 20016906 2098911 10.49 4552576 22.74 13365419 67.77
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Fig. 1 Flowchart of the database using similar profile method
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Fig. 3 Scatterplot of the path attenuations as estimated by the
surface reference technique and the similar profile
method of the rainfall over sea using SRT reliably
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Table 4 Statistics of the relative error between PIAsgrr and PIAs, of the rainfall over sea using SRT reliably

L fil/%

Rk e
0<RE<10 10<RE<20 20<RE<30 30<RE<40 RE>40
X 2 Rk 355 62.7 79.1 88.8 11.2
Tostal R =K 47.9 83.7 95.7 98.9 1.1
Erai R Bk 53.6 84.7 95.9 98.9 1.1
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Fig. 4 Scatterplot of the path attenuations as estimated by the surface reference technique and the similar profile method over land
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Table 5 Percentages and amount of the successfully matched
profiles over land

FEARRERK AR Z Rk
BWF o e Bt Bl BOE L%

W ARk

10.0 2 0.00 121 0.02 0 0.00
6.7 26 0.01 1006 0.21 113 0.02
5.0 121 0.07 3453 0.71 1534 0.25
4.0 310 0.17 8552 1.76 8754 1.44
33 709  0.40 17719 3.64 28608 4.70
29 1934 1.08 31670 6.51 67906 11.16

2.5 19196 10.80 146464  30.12 132916  21.83
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Table 6  Statistics of the relative error between PIAsys and PIAsggt of the rainfall over land

LLf51/%
[A K2
0<RE<10 10<RE<20 20<RE<30 30<RE<40 RE>40
Xt B K 3.5 75 115 15.6 84.4
Tesel AR B FEK 26 5.3 8.0 10.9 89.1
sl AR B REK 0.4 0.9 1.6 2.6 97.4
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