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Abstract A Calibration error is among the main causes of errors in the quantitative application of radar reflectivity. In
this study, the stable and continue doperation of along-term space-borne radar (Precipitation Radar carried by the Tropical
Rainfall Measuring Mission satellite, TRMM/PR) was verified. Reflectivity data from the space-borne radar were
converted from Ku-band to S-band. By comparing the reflectivity data gathered from the space-borne radar and Nanjing

radarover the same period for different types of precipitation (stratiform or convective) at different altitudes (relative to
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the position of melting layer, ML), it was determined that there was a high correlation between the two radars'

observations and a stable difference in stratiform precipitation below the ML. Further, the regression relationship between

reflectivity factor values observed by the PR and Nanjing radar was obtained by comparing and analyzing the reflectivity

factors of stratiform precipitation under the ML. Consequently, the regression between the two radar reflectivity factors

provided a linear correction which was then applied to the reflectivity of the Nanjing radar. Rain gage data employed to

verify this correction revealed that the precipitation estimated using GR reflectivity data with correction was closer to the

rain gage observations than without.
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Schematic of the geometry-matching method. Solid lines

measuring mission satellite) scanning beam, dotted lines represent GR
(Ground-based Radar) sweeps, and the shaded area represents the

overlap region
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Fig. 2 Reflectivity difference (AZ) plotted as a function of the

minimum fraction of SR and GR bins with reflectivity values above
their respective thresholds. The solid diamonds and vertical lines show,
respectively, the median and interquartile range for each f, . (the
fraction of GR bins within the volume that meet the criterion that Z,,>
18 dBZ and Z;>15 dBZ), while open circles indicate sample size

(scale on right y-axis)
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and correlation coefficients of average reflectivity in
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Fig. 5 PPI (Plan Position Indicator) of (a) GR reflectivity factor, (b) PR reflectivity factor, and (c) GR reflectivity factor after correction for a 1.5°

elevation sweep of the Nanjing radar at 2318 LST on 11 July 2010
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Table 4
corrected GR reflectivity, and measured precipitations in
eight stations at 0000 LST on 12 July 2010

Estimated precipitations using raw and

FYETHUIIRE  GRANTFR R GR Ay &
piRs /K& /mm GTIERD/mm G IEJE)/mm
58138 0.3 0.3 0.6
58147 4.3 2.3 3.5
58336 2.3 1.4 2.2
58339 0.8 0.5 1.0
58340 0.5 0.1 0.3
58341 17.2 7.8 11.7
58342 32 1.1 1.8
58344 16 4.2 6.5

8 0.5 A1 S5 2 R {E Al THI BRI B S5 W
EIFEER AT, kB )\ BB G EEIE RN
i B4 7K i 51T 1E 5T GR B KAl THE A BRI 2% 7+
(RAFR) . WEIFFHMMAENS.6 mmh?, 1T
EJE, GRAGUFMFEKEM 223N 3.5 mm b,
FRr R PFY R ES6mmh!, 5WETHNY
TR ZE N 5.462 F4%]3.919, 11 1E 5 Al %
7K 2 55 I T U A B 0

i 1 2010 SE7R I 6 H 2 8 H KI/Ni R & Bl it
ITIRAE, B3R 8 AN 3 H LA 1085 /M &%
KEAE, WETHWNEFEAN28 mmh!, ITIE

il 5 TR B AR AL T3 2 8 11 AT 1.8 mm b
55 R0 S UL R 1) 35 07 AR R 22 43 ) 3.953 13,082,
A R 05 755 0.887 #10.891, 1T 1EHT J5 GR it
W& 5 W E T E R A0 BB 6a s, H
BT LA T 1 J5 B A A T AR B N R B I N R
ML -
43 iTEFXEXILE

T HE A0 FH A 22 B () B il Ak 2 PRORST 6 5
i NS E1S 3] GR RIFEH FEITIERRN R
2%, 2016)

Zor o = 0.77Zgy o + 945 . (5)

mAX 5 mra, MHAKX (5 #FHATITIE
5, BomElyE GRE KT 42 dB2) BEEEWDN, X
MR ELE 17 mm h' P ERREK (AR Z-1 8 F
A, TP O R E 2 N 42 dBZ) W B BRI .
2010 4F¥HHA 6 H 2= 8 H W & v & [ /N F JE7E 17
mm h' L E KP4 M EAE 9 26.7 mm h ', ff
A (5 1T IEHTJG I GR G Y B K & 5 il R
10.1/19.5 mmh', 43 GRAFHIBEN R, S5
N ST IIME 2 A ZE 38 Ko A AR SCIT IE SR R
A (X4 ITIEEGRMATHNFERNE N 148 mmh',
VT IE & Bk Al v 485 SR S R0 R vt SRR IME -

52010 7RI 6 H 228 H 19 8 A TN 5 3k Wil £
WAL, AR (5) X GRS R E 71T
EEfGRE N 1.5 mm b, B HRZ )Y 3.904,
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Fig. 6 Fit between June 2010 and August 2010 hourly rainfall derived from gage- point measurements and corresponding GR radar estimates. Radar

echoes were acquired using a 0.5° elevation angle. (a) Correction using formula 4; (b) correction using formula 5

FHRZRECN0.887, AR (5 ITIERTE GRAh
THRE 5 W& TR B & eb. % L] %,
X RANX @ ITIEE, GRAGTFHIFNEE
B W R .

5 #i

A SC A JUART UG iR 77 9224 PR FI GRS S 5 5
JERR AT 2 MUCAD, 85 THRE I NiR2E . 8
o #r 25 SBE DG G AU AL PR 5 GR BIAE DL L 2R
RS I E R (f,..) HIARRAE . FEDL
B kb, 2 5°FH PR 5 GR T BE & & (1) 55
IR TAE R 2 B EARME (Z,, =18 dABZ, Z =15
dB2) B, fmZ /N BN EEET: BEE £ 1
/NN, 7R T O (Al 22 36 K, 22 R fE 0 AT TR A
Ji B8 4 A AR g B 70 R g v A DG T e DAk /DN R R
BB A J R 1A R X 7 S B

i IR 4o R 30K PR (Ku B WL
PRSP B (GR TAEW B, 8l LR 1
BATE PR GRAE = B, AN [F) B /K S 24 1 W
M, 73 %) PR A1 GR X} flfk J2 LU R 2 = B KW
WAH M, ZRfaE. fHPRYS GRALMLZE
PLR 2 2 B K Bt 1k 47 55 L 4 A, JE e [e] )91 45 3
GR S AT IE R R 1% R0 GR
SRR AT IE, 458 81T 1FJ5 GR 5 PR
DT FC B K )~ 34 [ 5t 28 5 B #20,  GR 2 4F fAK
I 5 1) — B S e

L R IT IE S R EATIGE, RS HE
FAE I RL IR BT BN S 2515 2T 156 & ot
17T R, S5 R E R AR ST IER R AT IR A 1)
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