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Fig-1 The vertical profile of radar reflectivity factor, Z
as a function of heights H » over Zhengzhou on 12 July 194
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CTF = min[zl (A= G)’+ (Aj = Gi)] Aj Z-H
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CTF . A z 7=1200- ["°
Z, Z goad, H cod
1, H so0d :1 dBz< 2< 10 dBz, Hgood= 4.6 km; 11 dBz< z <
20 dBz, H gwa= 4.5 km;21 dBz< z2< 30 dBz, H goa= 4. 8 km; 31 dBz< z< 40 dBz, H gooa= 4.3
km( 2.2 km)
H good Zeod, Z=200- 1"° ., 1994 7 12
1 h 2a 2b 1.49 PPI 1h , 2c 12
11 1 h
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Table 1 Precipitation amounts retrieved with radar data
and observed with ground raingauges 108t
11 12 13
Zgood 2.32 1.21 0.38
PPI 1.78 0.83 0.14
2.87 1. 64 0.33
Zgood (%) 19. 16 26.24 16. 92
PPI (%) 37.98 49. 20 56.92
1 , Zlgood R 30% , PPI
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Fig.2 Comparison between radar retrieved and raingauge

m easured hourly precipitation amounts at 1100, 12 July 1994
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(a) radar retrieved precipitation amount if the results from matching analysis are taken into account;
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Table 2 A list of coefficients for a number of regression equations
(1) (2) (3) (4) (5) (7) (8)
xg —970.46 2.5615 3.4194 8.206 1.739 -968.75 - 1190.0 - 1231.9
X -0.061 -0.1190 - 0.147 0.025 -0.005 -0.061 -0.145 -0.182
X2 - 0.154 -0.191 -0.198 -10.1537
x3 0. 450 0.416 0.437 0.467 3 0.436
X4 47. 48 47.42 58.36 60. 08
x5 1. 349
x6 -0.379 3
A
% %2 %1 X3 x2 x3 x4 x4
R 0.744 8 0.32 0.476 0. 052 0. 646 0.745 3 0.558 0.32
(9 (10) (11) (12) (13) (14) (15)
xo - 1011.04 -979.8 - 120.75 -126.25 - 884.5 - 1386.22 - 12.577
X1 - 0185 - 0.419 - 0.193 - 0.052
X2 -0.17 - 0.966
x3 0.386 0.428 0.438 0.379
X4 49.8 48.25 59.17 62. 26 43.32 67. 64 10. 31
x5 - 10.12 - 6.15
X6 0.39 0.352 0.27 0.215
A 0.37
xl x4 x4 x4 x4 x4 x4 Z
R 0. 399 0. 401 0.411 0.643 0.712 0.691 0.870
1 x0 ,x 1 ,x2 L, x4
, XS ,X6 A s X1
,R
(D
, 2¢ 2.87% 10° ¢, 3
2.94x 10° t, 2.56 %
2.3
(D 1994 7 12 14 15 4
\ 3.485 6x 10° ¢ 5 (1 ,
( ) 4. 449 7x 10° t 27.7%, 28 %
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AN INVESTIGATION ON VERTICAL PROFILES
OF RADAR REFLECTIVITY AND PRECIPITATION
ESTIMATION WITH REMOTELY SENSED DATA

Du Bingyu Gao zhiqiu

(Department of Atmospheric, NIM, Nanjing 210044)

Abstract According to the concept of optimum spacematching between ground rainfall in-
tensity, I/, and radar reflectivity factor, Z, for a certain Z-H relationship, the paper sug—
gests a new method for quantitative radar observation of precipitation. The height at which
radar observations of [ based on the given Z-H relationship are most close to the collocated
raingauge measurements is determined and, then, precipitation retrieval from radar data is
based on the radar observations of I at this height. By means of multivariable regression and
stepwise regression analyses, a number of models are obtained for precipitation estimation
with not only satellite IR imagery information such as cloud top temperature and its gradient
but also satellite VIS imagery information. It has been found that precipitation depends on
lots of factors of which cloud top temperature, albedo, and temporal gradient of cloud top
temperature are most significant. It is concluded that models with more variables would re-
sult in better estimation of precipitation.

Keywords radar reflectivity factor, vertical profile, stepwise regression



