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Abstract: Based on the weather radar equation, it identifies the key factors that affect the accuracy
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of weather radar reflectivity factor measurement. Radar transmission power is the key variable that
is most prone to fluctuations in radar performance parameters, which affects the accuracy of radar
measurement. The dynamic range of the receiver is a key indicator for measuring the stability of the
receiving channel, which directly affects the measurement results of reflectivity factor. An excellent
weather radar system should have functions such as online monitoring, calibration, and correction
of key performance parameters. This paper statistically analyzed data samples accumulated over the
years from 12 networked radars in Guangdong, and tested the effectiveness of CINRAD/SA-D radar
reflectivity factor calibration and online correction. The necessity of offline calibration of networked
radar is demonstrated through the comparison and stability analysis of key performance parameters.
Additionally, the first volume scan data collected when the radar is powered on can easily have
quality issues, which should be careful in radar maintenance and data application. It is recommended
that phased array weather radars refer to the mechanism and process of radar reflectivity factor
calibration.

Key words: CINRAD/SA-D radar, weather radar equation, reflectivity factor calibration,

transmission power, dynamic range

=
MAS G S b, RATE I A S0 AN TR U A 4 i L AR . RIR S
THIAIE L BRI, SRS K = BRI BRIFE B (SKEF B2, 1988). 20 KL H#)
KATEL, B2 EHRN R FEIRR AR RN, MMUARR BRI, TRk
IREL R K 2 AR TR IR AR IS Z IR (AT/NMAE, 200600 @I % RAUEHIEBORL A4 5
BT, PN UK . B R SR IR RS R IR RS, 2004 BfESE, 2015 PAIAIER R,
2021) . RATEEIERRATHSG, 380 KK A B PR R AR AL I f e, B T

RIS SR T Z, R v AN WSS R, JE AT DU KSR BLEIE
Mg RIS, BE— PR 2E 5y O 2 F Zors ZEMERRARES goor LLIAR R R AL p %5
kS (RiTft, 2018). % FRZS BT /AT A EE, ] LAE— 25 U3 B AR 7 IO TEAR K
/N 2 TV L] | RE S 231 DA B B /K SR B S TN VR RIS (8 QIR AR SC5%, 2023 1% 255, 2023;
BEMESE, 2023). RAEHEFDRIORA, BRI m 7RSI 5 H RS 1
e 3 AR A 7K

g



DARIER SRR T8 S 28 R - I B SR (e ol S, BARRAR AR L B EBf A TR R
KIE, RATEIENBYIIBIIE S TIE CRLBRMANEE, 20787, 258, N
WAL AP MRS R AR IR, (RIB P25, 2016), HoArE M H A BRI ZE, kbR
HRoEHE CIRITESE, 2001)0 Jodr, SOt 7 b e HoR B G R B 14E BB ML,
2 T B UL PR el G RIS RGN SH BRI, i HIERRTT
FEA] X S 2R [N FREATHERbR 8 (BEF/MESE, 2007). X FALMMMI RS RIE, FRSc it
TR SR FhrE, —SEa A AR L Z (Y HAXIE T, 2006; 5KERSE, 2007; 2=
WaE, 20210, ZHHRATEIARG 0T DAL BE 1 58 (AR E - GRHTIREE, 20100). BURAL
KT, B BWIN T 255 IS 3, 220 R 55 k52 (KT A 1 , 045 BOE TE — BUEAS & G
KU, 2019).

IR LI T — ARR S TE B Y B A 747, R&IEL AR e Thie Gl
[AE, 2010a), BAETUNRT. JESALPRELbr e, TR R GEL R MdEm .
SRR LT AR L IR RS A b s B, 3@ I SR sl 22 sl R R LRI O, A i %
NSRS B M R RE 2 5, DARIE DN SR I AT SR, SR SR SO 2 R SR

1 BEESHE

ARSI T TR 12 #5 CINRAD/SA-D fik, Horb ML G, FRVL. AL alisk.
BT YR AR BEREE 9 S A HH CINRAD/SA i IA LS XU Ak 240 ) CINRAD/SA-
D FHiA; i MRYIRN 152 B % 1) 2 #8 CINRAD/SA-D FHik; VLI 1) AAIE 2
FHTRFE A0 1 0 U8 B S AR 4 [ 25 R S LU #4447 CINRAD/SA-D

CINRAD/SA-D iAW A EL R ke, EFAMAEFINEE (L% 6 min) f—
UAELARE, b WA IR RS TR . GEmIE i br e B hni 3. W55 (O NEL
CW RIS 455 RFD) 45, R EHIEAVUREIN, ¥ SHI0RE HaEdE k%)
SR BT RS N RS EARAE R, NIA ST G 1 IX e B W8 . & kB LG
EHASTE I M 2R foe /N IR A TG, A EAIRIRTE 120.015 TE A, LYEMS 1)
TR ZE<0.5 dB;  FH Sl il 2% 55400 & AT IR et F) 4 25008 220> 1.0 dB Sk (Ko 43 2t
At BB, by R A BT LG S T ERAA I 22 R N B A



2 FBERERHETFIERHLiRE
2.1 REFRFRTFNERIE
KATFERERTF5HIERGMERE . AR A B ARPEE S 5 B RS IR K .

A B AORE i A2 i A SO 26 1R, SRRl il Probert-Jones B IA 5 R tHSAS 21

Z—1024ln2>< A2R2 y
T oms K2P.G2ct0¢

A Z TR HRE T, RV E B EEREm A REE CAAL: km); PONERIE
REWTO AT R (AL kW), PONERIEREBI AR (AL kW), 24
TIK SRS (AL em), ZNTIERSAKA L CRAL: ps), GNTIETEETT BN
R CRAL: ©), pNEIRACT T BORTEE (AL ©), G NEERLHE m (FAL: dB),
c NG, KRS BRI R SRR, AR B RO 2, R R /N T HL
PP ACIITEOL R WA AR T HUE S 0.93,

NITERIE, RRALEFEIERGVERE IS HOE SONFEIRHEE C, W (D wIfRieN:

Dy (D

Z = CR?*P. (2)
2,69 x10™2? (3
~ PGZ16¢

BT AR K Z AR GIX AR K, B L R, BRI Zos SRRIE R
AT IBAE RS, B
Zgg =101g(Z/Zy)  (Zo=1 mm®m3) (4)
¥ (2 AR (D, N5

Zgg = 201gR + P,y + Co (5

R (5) A — WA BT B TP, = 10lg——, RHIIIHR CHF A

Pmll‘l

) HE kNI R Z Ry NG 55 =T0C, = 101gC, R5HBRGIERA KK
i, BORTHRERGA SR,
22 REERETFIRERHEE

¥ ) AKX (5, NS
Zgp = 201gR + P4 + 164.3 + 201gA — P, — 201gG,
—10lgz — 101g6 — 10lgp
IR (6O WAL RHEEETEEANERERFA K. Hi Geo M MU T HIERLEA
B, REAREWETVARIER FXESHBUTZIEA T A0 7 RRSHUE A IR
4, MNFRIE . PORREM A%, W R T RSN D3 5 P, 7 AR

(6)



SRRV H 1 21 R 2RI 111 S SRR Lo BB AR T 1 2 [X 43 7K PR 3 B S SR AR
P R AR 3, IR EE TR LRI AT 5 Pry 75 B8 BN SCBRARAE L

U A B T L X 73 /KPR BRI SRR AE . 534, AR THELIE 752 R KU RE I CWURE) RLay
MRZBHFE (L) L, LARAE I A2 S (& ULRC ISP As M) FE Lo. L8 LT, AT

TFBIR A LSS RN g AN
Zap = 201gR + P,y + 164.3 + 201gA — Py, — 201G, — 10lgT — 1016

(), REREIGE. KON SCHBRE . RGBS IRME(Ly+ Lo+ Lt L) AW

VAN RGEIHE Le, W (7D AN
Zqs = 201gR +

7

P.ys + Co + RLge + Ly (8)

ATLAE L, Som SO R R I S AERR R O R A A — R FRAEH G (5HX
RESHREERF IR PAEF, ZRREBIERINE P BHA 7. 0. ¢, G ETIERY
SHAHNRRE , TR T A Co 3N F 2t T I8 R D PO 5L, gl Th & P
B3 F RS T B ARG . BRI, 520 sz S5 2 BRI = v e ) DG R 26 mT DA
BN RIS KM DI PO DA TG, S v i I B TS R D3 PRI B3 45
Y, R R AW ZE RIE I, 0 ORIER U I8 S A 22 B8] - 002 F) A Al e A L B 2

3 BWMEERGERETUERRER
3.1 FEEESSERE X EE ST E R

HIEERARI R Py EEZRWALEN AT B . BRI (8] TR, BRiihlahasi
FEl BRI 75 R 3 I 25 45 SR AR A AR Ak, 2 1T 51 S S 3 DR 7 A R 2
FEAE FIAL I B LB A Y I, Ik — B T3 BN IRAS Ak CINRAD/SA-D
IR ANESR (CWD MRA(E SHA RS S5, WEBLATSEA, S CETENE 54
BAGAC G, i 2 SN R AR XT N B st Dh R, 2] CW U STEA TR —
SE G NAEAL, MR [ B Th ZR AN S AN DR 0 RS th 2 (RDBhASVE D it
TR RAINUINE N R RSB STE I, — SR IHLAME S50 BA5 5 SRR [ A5
Fo

K 1a /2 2024 E] R EHIBIKS, RANUAME SUNTIE I HEHL kAl 2 4

Ikl RSB TG, B A IR IR 585 5 ()7 CINRAD/SA-D fRik k145
AR VCP 21 B D 70 A 1K P AT FLETE, R/ — ikl & AR



o HE LA, 4 DR ARG, AT 97~99 dB ZH] (R 1D XfEAuiK
SV T L 0 A Y Rl T R, KT A T LA ) — B o W) 2 Vi R G 4
RATED AT HAmER (B 1b, 1o, R T A/, THZeE 8545 5 iR

RE S Rcois MM St 7K A ELIETEAE N 495 R BTG A i 14

BRI 2k

LA = =
PO LR —
LIRS = =
MipsshLsb Rl @ L4
[ ——ilLHBLIKT & FHA

il ThF(dB)

%0 i | |
140 120 -100 -80 80 -40 -20 o
JEN )5 (dBm)

114 113 112
FEATH(dBm)

Bl 1 2024 7ML MEMLL ISk R 4 ANERIRERERENL (a) ShaTEREMZ N (b, o JRERECR

1 (b) EZARAL (o) T

Fig.1 (a)Dynamic range curves and (b,c) locally enlarged (b) upper inflection point and (c) lower inflection

point of Receivers at Guangzhou, Meizhou, Shantou, and Shanwei Stations in 2024

£ 15T 2023 7 12 i CINRAD/SA-D 1A % bk {5 5 B /K716 @ IE 50
AVEH, HITE 96~99 dB, Hrpith & B AR /NI R G K- EE  (0.9851), HIU7HR
R ZE IR A ME M3l ) /T SIS 0.4110 dBD, ] 401388 3o B0 A 25 T2k 43 i A R T s 4%
XA TR I, BHASTEFE 22 5 AN Ko A 36 UOE A 1) — SO R I, 7K A B 18 3 4556 FEl 40,
B BRI (A Siope) NI, 8 0.01140 ASiope FIHEHIZES R R EH T Zor R Z{H
IR NAZpR = Zn * ASjope - TE 50~70 dB SR [EIBTEHE, THEAGE)% kit AZor 79 0.57~0.798

dB, HINARAETT 224 0.032dB, BARFE<0.2dB MFEtnER, (BAEBS T IEEE R &

I DU 95 22 B 00 3 22 0 PR S

=1 2023 £ % CINRAD/SA TBEEASTEE S %R

Table 1 Dynamic-range of CINRAD/SA radar in Guangdong in 2023
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