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Abstract The rain rate R and radar reflectivity factor Z were calculated based on the raindrop size distribution data of 45 pre-
cipitation events measured in Beijing during 2004 by a Disdrometer, which has 20 channels and measures the raindrop diameter
from 0. 35 mm to 5.0 mm. For different precipitating clouds, the relationships between R and Z, or coefficient a and exponent
b, are quite different, that maybe attribute to different raindrop size distributions. At the same time, the Z-R relationship over
land is also different from that over the sea. There is a positive correlation between a and b in these 45 events of precipitation.
The relationship between coefficient a (or exponent b) and some physical quantities, such as rain rate R, radar reflectivity factor
Z, characteristic diameter Dm and raindrop number density Ny is analyzed, respectively. When R<(5 mm/h, or Ny<C1000 m™*, or Z
<2000 mm®/m’ , coefficient a (or exponent b) changes greatly, and when R, or Ny, or Z gradually increases, coefficient a (or the ex-
ponent b) approaches to a constant value. Both coefficient a and exponent & decreased from April to December in 2004. Moreover, the
characteristics of D,, derived from the raindrop size distribution data of 12 precipitations are analyzed, and the results show that there is
a linear correlation between R and Z, in other words, exponent b is 1, when D,, is a constant.

Key words Disdrometer, Raindrop distribution, Rain rate, Radar reflectivity factor
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Table 1 The diameter and precision of the 20 channels of DISDROMETER

i 5 F R ELA%E (mm) R ELAR A9 S (mm) i T ELAR (mm) R ELAR AR (mm)
1 0.35 0.05 11 1. 95 0.15
2 0.45 0.05 12 2.25 0.15
3 0.55 0.05 13 2.55 0.15
4 0. 65 0.05 14 2.85 0.15
5 0.75 0.05 15 3.15 0.15
6 0.90 0.10 16 3.50 0. 20
7 1.10 0.10 17 3.90 0. 20
8 1.30 0.10 18 4.30 0. 20
9 1.50 0.10 19 4.75 0.25
10 1.70 0.10 20 5.00 0.25




XKLL HESE - F T 2004 A5 10 5T TR 15 BEORE 2> Hr B A i 52 0 B 08 B R IR T 98 R 127

THMEWNH M RERS. 8 A 21 HLLJG. DIS-
DROMETER 1Y %8 % #£ 8 ] 7 2 min, § 1 min fF
SRAETNTH )5 1 min Fl TGN RERS .

7 {fi F§ DISDROMETER ] & [ 7K B, 3% 47 5
T 5 T I 3 a4 0 [ R R S a0 T Ee
VAR et 7 9 45 300 1 W IR 935 43 A DA R K e B RN T
ik G 4E L 13 1 DISDROMETER 5 1 i i
AR (B A7 TR 0T 1 AR O
2.2 HESWAHE

R DISDROMETER il & () Jb 52 3 X 2004
AR 512 J3 1 7K W O i Rk AR 2R A
F R Z FIRE KSR EE R

3.6 1 <
— T 9.9 L D3
R =& XX (St);]n,D, (2
1 & n
- _ _ i s
Z= 552 v P 3

Horp n, 78 DISDROMETER 5 ¢ > 18 38 /Y 79 5 4%
H.D, 47 DISDROMETER %5 ¢ i # B %1 i
W% HE. S £ DISDROMETER #4R #F i i1, ¢
DRAERF ], V(D) RN HAR R D, R R P K
M. FATEEA T Atlas 28 (1973) 2 57 B (4D
R EARN D (RS REE V., |
V(D) = 9.65—10. 3exp(—6D,) (4
R 2 (2) F= (3) AT A3 H A 2 SR B 5040 1)
KK SR EZ R RV B RO R F 7, X B R K
i AR X (D IR 20 fe T e/ = 3fe ik 10L& i e K
SR R M B R HRE T Z iR #R
(e s 5 | A BAARE 2 [R] A BR e 1 F i S B H O 2
Bog ) N (m*) HE SC T R A e A A2 (5 i
K ) D, (mm)
No = [ NDUD = Jra )

Jo NDDAD

Dm:
A

(6)

JLN(D)DS dD

fifi 2 5 Fn 2k (6) /] 545 3] SF B B e
Ny, T B R AE B AR Do #E10 K 3T18 Nou D, 5
Z-R R Z A HEE R .

3 ZR RADH

3.1 ZR XZWHEHa TNI5HD
#E{#i i1 DISDROMETER B, F {11\ 5 H 9 %

BHF G LHUS 45 R EEK R3S . 58 B R B K
PR RAEFEARIS RN Z=aR" Y a.b M Z.R
A AH 2 BB LA R AE B AR D, B E Noo A
KEBEE A 11 RBEAKD R ERELT 0.
9, HAR 34 WBE/KAGEIRY R F1 Z W9 R 48 B G AH ¢
REAAE 0.9 LA b e ol 0,998, Hir 39 YRAH ¢
L E K 0.01.4L 6 kN 0.1—0. 01, BIFFE/K 58 F R
MEIRRPREF Z ZE2FERECR. Kb a
B (B M 534, HPLAE 2004 428 A 14 H 09:04
K sa 9 dR/ME S 35, AR 2004 4 6 /] 22 H
15:31 MRk, o BB KM 1. 79, BLAE 2004
AE8 1 21 H 11:47 WyREKH 0 W5 /MEH 0. 79,
HEAE 2004 4 6 A 21 H 00:12 1K,

HAb 5t 2004 4 Fiv A7 14 B K TR 15 95 ORL 25 G R
KGR T X~ ZR R R, Bl Z=
132R"Y . ZHE NS H BT, 1996; R 505,
1989; Jfm 45, 2000 Fr iy a9 . o 17 o L
AT TR EHAR R LI D 1Y
Z-R RFRMRENIEE . L) ZR LR PR
a FHEEC O HB LA X AR . BP ZR OC R 1 R BOR
TREOE 5 FEK G R AN [l b X 2 AN [A)
o

FRATTHRE R K 8 R 315 B0k BT R 435 43 30l
A H R K ) BT A T i R SR R K R B R TR
KRS Z, St rdtt 5—12 H Rf1 Z
MIREEOCHR . B 1 AT LR R o FHE% 0 b
AR R B e g o AR i AR
Boa AL . EUE i T B 0 e R R
2004 AFBIIE L+ a b A3 ol 25 715 A8 £k e 4 A I Ath 4
By 2 PR S WA R MR . (HJE R A o TG AL
b X Fh 25 AR AL RRAE X DR R K ) 2T AR (b
VI RE 8 32 5 Ao HTE B 0 87 38 8 I 5 fE K
Z—stgﬁéé%iﬁ?%ﬁ*%%%%wﬁo "
11.2
11.0
70.8&

1001 . |06
e 0.4
10.2

0.0

2000

150

500 e a—e—>b

May Jun Jul Aug Sep Oct Nov Dec

K1 REa 5880 mH 2K
Fig.1 Monthly variations of coefficient a and
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Table 2 Coefficient a and exponent b in the Z-R relationship for maritime and continental precipitation

Hh o5 [ K = 25 a b
iy L Q) fili 1 830 1.50
2 1 CI R T 0D fi b 446 1.43
% H (R 5D fili 1 316 1.36
i (dL 5T 2004-08-14) fili 3t 534 1.36
E AL RCEED fi b 132 1.17
2 S fis3H 261 1.43
R A (GE 2R 30 HERES 232 1.38
R GE 2R 30 fiaes 175 1.37
2 CH UKD {TRES 146 1.42
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mf JATFRF R S5 R0 Z-R R AR MAE IO VA Y
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ACH o EAE R LI (8] BEY D, 9 E AL BN T
BORRE o BRATTNFIX A I 5] BE A 4 A 7K iRt JBE A0 TR A
BPRATRABET b, 3£ 351 T3 12 IRFEK
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Table 3 Linear-correlations between rain rate and radar reflectivity when D,, is stable

Fig 7Kk I} i) (BST) BT 6 R AL Dy 52 I 8] 7 51 Bt Dy, B 7E W A % 22 52
2004-09-30T17.21 0.6814 12—60 0. 9379
2004-08-25T05:45 0. 7558 1—9 0. 9609
2004-08-25T05:45 0.7558 25—39 0.9346
2004-08-12T08:34 0. 8487 41-—59 0.9823
2004-08-12T08:34 0. 8487 27—34 0.9132
2004-08-12T08:34 0. 8487 10—22 0.9893
2004-07-26T07:50 0.8961 39—49 0.9771
2004-07-26T07:50 0.8961 20—27 0. 9834
2004-07-26T07:50 0.8961 1—8 0.9226
2004-07-11T06 .07 0.8714 4—10 0.9238
2004-07-11T06:07 0.8714 43—53 0. 9958
2004-07-11T06:07 0.8714 55-—65 0. 9930
2004-06-30T11:24 0.7646 1—30 0.9513
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BB . 242 R Z S5 Ny 328 K
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