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Abstract ; By using the detection products of X — band dual — polarization radar of Fangshan district and S —
band weather radar of Beijing Observatory, a comparative analysis of 15 severe convective weather processes in
Beijing in the summer of 2018 was carried out to explore the data value of new detection equipment. The results
show that, compared with conventional weather radar, dual — polarization radar has obvious advantages in particle
identification and has become a powerful means of weather forecast and warning such as hail. In hail recognition,
the differential reflectivity factor (Z,,) and correlation coefficient (p,,) of X — band dual — polarization radar are
two important polarization quantities, Z,, which are small, closes to 0 and sometimes negative and p,, is less than
0.9. In terms of heavy precipitation identification, large value of Z,, and differential propagation phase shift rate
(K,p) can better indicate precipitation with high rainfall intensity. When the 5 — minute rainfall is close to 10 mm,
Z, is usually above 5 dB, K, is above 8 © + km ™', and p,, is above 0.95 at low elevation. According to the
comparative analysis of the two radars, the reflectivity factor intensity (R) and the vertical accumulation liquid
water content ( VIL) are stronger than SA weather radar. In addition, due to the short wavelength of X — band
radar, the detection beam of a single radar will have a relatively serious electromagnetic attenuation when passing

through the strong precipitation area, resulting in the weak intensity of precipitation echo behind the heavy
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precipitation, which seriously affects the forecaster s judgment of precipitation intensity and rainfall duration.

Therefore, it is necessary to cooperate with SA weather radar or use multiple X — band radars to network for the

monitoring and analysis of heavy rainfall.

Key words: X — band dual polarization radar; hail recognition ; heavy precipitation polarization parameter char-

acteristics
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Fig. 1 Reflectivity factor comparison between SA radar (1.5°elevation) and X — band radar (3.4°elevation) at 16:00,June 30,2018

Fig.2 X —band radar (2.4°elevation) Reflectivity factor(a) ; Z,,(b) ;K,,(¢c) ;p, (d)at 16:00, June 30, 2018

- 65 -



PRSI RG

2022 412 A

Mid - low Latitude Mountain Meteorology

46 55 6 1Y)

MU iR B 18 AHZS U0 7= A (B 3) ik
Mg E25 1 ~8 km PR K E/ N KE , 2 ~6
km 5 U R VKR, UEHH R A A/ NE R
FHRTE AWK R, BEAh,3 km DUF U
WIEE,1 ~2 km AR B KVKE , Bis2s i K
TR [, 5 1 T S S 0 R e A W o AT b THI R
T IR SNAA I B KRN X, X6 B 3k R A %
P, [ sl ISR, sk Bl 15—16 B Ff W ik
12.2 mm, ZE&50H7, X I BOUR 3R 3 ik 00 £ 5 15
JTE 6 H 30 H 3k Yt B v BEAR f b W 100 60 T
T AT BE B UKD | 9 A K S 2 P EE RS, N
T () KA RAA T S %5 8

ki@
&
AR
Nl
i
A
T

Ki
16|

0.0 3.0 6.1 9.1 12.1Km

K3 2018 4F6 H 30 H 16 i} 30 43
X e B A AR AU ) T
Fig.3  Phase identification profile of X —band
radar at 16: 30, June 30, 2018
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Fig.5 X -band radar (2.4°elevation) reflectivity
factor at 01:30,July 16, 2018

FRAE B LU ] 52504 00 1000 3l T ¥ i SO0 1000 8% 0 4
MrAS A AE5E MW AT B2 (16 H 03—04 B}, ZNAs K
i 19.5 mm) , Wi BEARTEREZE 0 ~7 mm Z[8] R+

BRRKTFHEEER X 13 m s HHERS T
B R IIE AR &, 03 B 00—05 43,5 min [
IKEIRFNRERE 7.6 mm, 7EX—BB (& 7) , Hi2
FE0 ~3 mm g [ ARV B K. R EE X P B
IRV GEE i — 2 o3 A il X BEBR IR UK, =
RSB S T R R ELAR T e s ELARAE
1.3 mm DL &P SO K% . IR Am B 7 7]
D 33— Fsf B 118 88 T o B A7 A R B 199 /N TRV ) B
WHBER LN EARL 1.3 ~3 mm [T, 3 H
AP ERE 4 ~7 mm FAEHE KTH . 2,
B IR = ZE T SR R R BN [ KOk T 14 B4, OF
FERW T HAKT L3 mm 5 H XN G 2,
BUEVEREIAE 1.3 dB L b DA X B TR 28 B U >
F,03 BT, By s e Z,, B2 1.5 ~2.0
dB, FH It w] DL e I X35k, R AR T A R RN TR
FAE o WOM RS K, 19 UE 5 FE AR /Y B
5k BE MG, %S 2 Kpp T35 6 ~7° « km ™|
SEAL TR T PO ARRAE , H DT 1M DX 8l R 5 K 1 /0N T ¥ R
AR TR B DR 9 ) i T L T ) SR PR

3

7 INS

K6 2018 4FE7 J3 16 H 02 i 06 43 X B FIA 2. 4° MM SR (a) 52,0 (b) 5Kpp () 5, (d)
Fig.6 X —band radar (2.4°elevation) Reflectivity factor(a) ;Z,,(b) ;K,,(¢) ;p, (d)at 02: 06, July 16, 2018

HEA, BT B HOAY 12 A58 [ K A R AT g it
(K1), AR b XS B TR fi R U R A1
JEWIRIAERL SA TR IAME (5 . I H, 24 B RTE
7K EL R K 5t BE RIS, X e BE AR AR I 7 o L, 7

SR K IR 7 22 2 T B P 059
B 0 B I DR G 1), 43 0710 45 4
SA HEIHEAT I

- 67 -



R RS
2022 412 A Mid - low Latitude Mountain Meteorology 46 55 6 HY

1 200
1

1 200
L 100
14

HR/ (m-s)

O - N Wwa @ N DD =

e
5
%,
m

i

1 2 3 4 s ] b 4 8 9 10 1 12 13 14 15 16 17T 18 19 20 21 22 23 24 25 28
HA%/mm

K7 2018 4E7 H 16 H 03 it 05 431l 5 min {7 15000
Fig.7 Raindrop spectrum observation for5 minutes at Fangshan Station for at 03: 05, July 16, 2018
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Tab.1 Comparison between SA radar (1.5°elevation) and X —band radar of the same height in heavy rainfall in 2018
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