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Fig. 1 The mosaicked iso-beam height image
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Table 2 Parameters of vertical cross section of reflectivity on selected equidistant line for radar pairs

Tl J5 o R BE 25 )5 FURHEE AT T iy 1 [ Tk u (]

(°,km) (°,km) (-H-H B8 (km)
X (52.7, 158) (20.7, 203) 2004-07-17 16:33:34 3124
A e (249.9, 158) (281.7, 203) 2004-07-17 16:35.05 ’
X (301.3, 165) (254.6, 157) 2004-07-17 10:57:46 9956
HE (66.7, 165) (113.4, 157) 2004-07-17 105909 o
K (245.9,162) (221.1,134) 2004-07-18 19:36:51 2611
K (354.1,162) (18.9,134) 2004-07-18 19:38.36 ’
HX (252.6,152) (221.7,157) 2004-07-18 191259 907 1
H Ak (47.0,152) (77.9,157) 2004-07-18 19:10:47 )
HE (111.0,153) (161.5,87) 2004-07-17 16:36.:57 1747
s (41.9,153) (350.8,87) 2004-07-17 16:35:08 ’
Kb (343.3,99) (261.2,99) 2004-07-17 23:12.:46
o . . . 149. 2
H Al (80.9,99) (163.0,99) 2004-07-17 231143
HE (116.6,172) (165.8,159) 2004-07-18 09:04,23 200, 5
£ (356.1,172) (306.8,159) 2004-07-18 09:07:15 o

28, I 2 Al A R -E A VIR H A -
KD VEH BRIP4 A 0 1 S A4 3 B ) i
(] 35 B 7K - F S ELA5 A LA — B (H R I I T
L LB I D R S UL F [ 9 5 JBE 5 — 4 L
B B EE R VD AR 25 — 28 .y T 52 PR L
AN IR I B AR AN AR A —RE L BT LR IR X S S R R
i1 T ] A U T 9 e B2 AN — A i AR AN £ IR 1Y B
E e B LI 9 43 HE 7 328 Ll i DU TR 08 19 2 B (%
WL A AR 0. 127, & WL A o AER (11 9 g JEE 4 g X
DU IR IR, ROC-H 8 VB -0 8 K - 8 ik
X F B S5 30 e L T R Y [ A R LA A AR
BORZE 5 W 8 I8 LI 1) (e 9 e B BE B A L 3 A
I8 WL A AT ARG X UK 28 T R X R B
SEATAE . KA R P I A A A LI AT A (B B A K
B VCP21 47 AHE MM A 2 RER, &
T P T OO i 9 v R A B P D DR R 3K
RGN A . TR R A S A R R
F4 [ 30 T B A5 A A AR ORI 22 7 5 L T LR O
) 8 1 R 0 1 T] — g BE ) SO R TN 7 S B b T
oK 8 ARl R BE A H AR DR i T 23 A 7 8 6 TR —
o5 JBE F) B S AR TR 1 2 I A AN 1425 T T TR A
5.2 EENMNEEBL EARHFKRFHEEER
T A HOBCER 1K [a] A5 I A [e] 38 5 R
D7 A B2 S AT RS &L 2 Fp R IR X A R
AT FR A 25— e R A S R R AT TN HE A T A
ST AR P RO B AR IR T T B OR TR 4
TR A R S L A Rl TR T AR SF I

2% b SR T 22 09 F 1 D, BRI o) BT ST
ESEST PSS O

D, =13z~ 2z S8
i=1

az—\/nll[i](z,—@,)?—np;] (2)
i=1

221;22, —nZ, Z,
Pz = — —! - (®))
SN2 —nZ |2 072

Foh Zy B0 Zy 43 5 R T 3k O0 S BE B LR b i U R A
T B dBzyn N E B AL BRI RUR R A
B Z0MZ, 53 500 T 7R 6 R B B AR I AR R
7 B2 . P 2 (ER BEATL L 1 M 3 4 38 il 4R T
O ALE L B AL AR B[ 58P 2 (IR . A v 25 R AE
Bt AL 2k o0 A B4 S R I b 7 22 B K 20 A A
o AH O 2R B AL A 2 BB AL A ) — B
JE L RH O R BOBOR R WA A i i — B, & 3
A2 2 T R IR 4 km B5 km R R A R B £
A R AR 0 P e -5 I AR S
ke 5 B2 HABER IR0 H 4 km B2, N RTR M
I AL ER IR0 Y B A 2 R 7 il 4 78 A ot T
BB, JoA 3 A F 35 A Y B R Rl 4R Y AR
A —E M2 . (HR2ERD-H S RN-KY
FVE B -0 87 20k v 23 ) 8 D0 A 38 Bk 0 I
Tk 171 0. 6°, 4L FL B B A5 BRI BT e A 1. 1°
Jei TR IR R B B 5 DR it £ R 7 A R A L ER
—. KW 3RMARSE TR AREER 3 A E




.
924 B %

EE 65 &

XTI SR T2k, 3 4 T 4 DRI
Dy .oz Flp, VAR 2807 60 8 B¢ J5 B9 3 A 7 38 X 1Y
Dy oz M p, - NFEH AT E . 277 0 B 5 ) 8 K0
B 5T 5 Z 18] (9 AH 56 R B K T R RN T 22
MFEEAE R T AREZR AR /N T o i 24 CH
KX [l — i B A R B R B RS RIN TS . R B
N T Ak IR SO R A T A Bl T — 2 S

or Wuhan Hefei
40
N
m
Z 30 ¢
N
20
10 | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100
Distance (km)
60
Wuhan Yichang
<40
m
=z
N 20
0 | | | | | | | | | | |
0 10 20 30 40 50 60 70 &80 90 100 110
Distance (km)
60
Wuhan Changsha
< 40 [
m
Z
N 20 ¢
0 | | | | | |
0 10 20 30 40 50 60
Distance (km)
60
Yichang ——— Changsha

0 \ \ \ \ [ \ [ \
0 10 20 30 40 50 60 70 80 90 100 110 120
Distance (km)

#£3 B EIEEL ER R
%E"J Dz Noy4 ﬂpz
Table 3 D, .0, and p, of reflectivities on the

selected equidistant line for radar-pairs

Dz(dB)  67(dB) oz
R-A 0 —2.6 3.2 0.85
NI DAL K] —5.0 2.5 0.97
Rge AR 0 7

VROA GRS —5.8 2.2 0.97
s EAEESi] —3.5 3.1 0. 90
Koty LA ’ ‘

O3 o A —4.7 2.7 0.93
RN J7 57 I HE T 1.7 4.5 0.61
Kb for 5 i

ROA R Y 2.0 3.7 0. 80

He—H IR GO IEAT 7 A0 B A iR IF A — KR IR HL
2 ] R ) e A R X i A 3 [ 2 L
S5 IR 2 LA [l A 2 e AN R DR R R Y O N
R 225, T R A 5 0 WL ] — A A I i) AN
A% ) 25 T 51 A 1) 55 R K bR RS sl A S 1A A g
Mo LA K 47 Ak 1458 D IR o 5 2

60
Wuhan —— Yichang
m
Z
N 20 F
0 | | | | | | | | | | |

0 10 20 30 40 50 60 70 80 90 100 110
Distance (km)

60
Wuhan Changsha
<[40
8
N 20 f
0 | | | | | |
0 10 20 30 40 50 60
Distance (km)
60
Yichang Changsha

0 [ [ Lo L
0 10 20 30 40 50 60 70 80 90 100 110 120
Distance (km)

B3 BT ko IR B A B R R T
Car 2 7% 85 T 0 26 8 2 2 P L5
ZE VT S A T s A A O IR D

Fig. 3 Reflectivities on the selected equidistant line for

radar-pairs (z-axis: distance from the begin-point
of the selected equidistant line. left: before adjusting
azimuth; right:after adjusting azimuth)
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Table 4 Time-mean Dy .0, and p, of reflectivities on

the equidistant line for radar-pairs

- R-aE R-kY Be-Kk

Dz(dB) —2.4 —4.6 —2.4 2.1
6z(dB) 3.0 3.1 3.9 3.6
0z 0.79 0. 86 0.78 0.77
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Table 5 Time-mean ¢, of classified reflectivities

on the equidistant line for radar-pairs

RB-aE R-Eg K-k g5k

10—20 dBz  —0.8 —1.1 0.2 0.1
20—30 dBz  —2.2 —3.1 —1.6 0.7
30—40 dBz  —3.1 —4.6 —2.7 3.2
=40 dBz —5.6 —5.8 —4.3 5.0
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A CONTRAST ANALYSIS OF SYNCHRONOUS OBSERVATIONS FROM
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Abstract

On the basis of the 1:250000 DEM (digital elevation model) data and station information of Hefei,
Wuhan, Yichang, Changde and Changsha weather radars and radar beam pattern (or power density func-
tion), the beam blockage coefficients is calculated. A beam bottom clearance of 150 m or more and an oc-
cultation of less than 60% are used to define a hybrid elevation angle which is used for calculating iso-beam
height based on radar altimetry. After iso-beam heights from individual radars are remapped onto the Car-
tesian grid, they are combined to produce a mosaic iso-beam height image. 7 radar pairs are composed,
which have common covering area at 4 km height. The lowest scanning elevation angles of the 5 radars are
analyzed using the radar raw data on 17—19, July 2004, the results show that the mean lowest elevation
angles of Hefei and Wuhan radars are respectively 0. 19°and 0. 07° lower than 0. 5°, the regulation of
VCP21, and the others have no great difference. And then, after distance attenuation,and terrain obstruct and
clutter are eliminated, the reflectivity difference of radar pair on the equidistant line are analyzed when they simul-
taneously observe. Because of different height above sea level of radar antenna, the objects height at the same slant
range with same elevation angle are dissimilar between radar pairs. In order that two contrast reflectivities come
from same object more possible, the radar volume scan data are remapped onto 3D Cartesian grid, and for abating
the attenuation influence, the reflectivities on equidistant line are selected, and for mitigating beam blockage and
clutter, when the mean reflectivity difference between radar pair at same distance from two radars are calculated,
only these points are considered whose height is higher than iso-beam height, viz. which are not blocked complete-
ly. Whereby. the following results can be approached: (1) Lowest scanning elevation angles can be used to exam-
ine the calibration of radar elevation angle. (2) Vertical cross sections of reflectivity on equidistant lines for radar
pairs can be used to analyze the deviation of echos position and intensity from radar-pair. Echo’s vertical structures
appear large differences on equidistant lines when Changde radar simultaneously observes with other adjacent 3 ra-
dars, its echo height is obviously lower. Nevertheless, the others” horizontal and vertical echoes are consistent
well. (3) Reflectivity on equidistant line at same height from radar-pairs can be used to examine the calibration of
radar azimuth. Because of undemanding space-time synchronization as well as the effects of atmospheric refraction
and distance attenuation, the reflectivity variation trends of paired radars on the equidistant line at same height are
incompletely consistent, and the mean and standard deviation of reflectivity differences between paired radars on e-
quidistant line at same height change along with time, and so does correlation coefficient of reflectivities of radar
pairs. (4) Wuhan radar’s echo intensities are 2. 4 dBz weaker than that of Hefei radar, 4. 6 dBz lower than
Yichang, 2. 4 dBz lower than Changsha when it observes simultaneously with the others around. Yichang's is aver-
agely 4. 6 dBz stronger than Wuhan and 2. 1 dBz stronger than Changsha. The variations are small between Wuhan
and Hefei, and Wuhan and Changsha radars. Assumed the criterion based on Hefei and Changsha radars, Wuhan
is about —2. 4 dB system observation error, and Yichang about 2. 4 dB.

Key words: Regional radar network, Synchronization observation, Reflectivity, Contrast analysis.



