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Abstract

In order to improve the algorithm and parameter setting of the national Doppler weather radar and
improve the quality of radar data and output products, the China Meteorological Administration
has organized the quality assessment of radar ROSE2.0 and above PUP products nationwide since
March 2022, and the provincial and municipal meteorological bureaus have set up expert evalua-
tion teams to carry out the assessment. In 2023, Yantai selected 14 weather processes with rainfall
of 5 mm-h-1 or more to evaluate; Evaluation data: There are 289 integrated platform data charts,
380 radar PUP product OHP charts and THP charts, 274 micaps situation 500 hPa, 700 hPa, 850 hPa
and ground charts, and 112 three-wire OHP and THP evaluation tables. There were 293 rainfall sta-
tions 5~20 mm, 216 rainfall stations 20~50 mm, 71 rainfall stations 50mm and above, a total of 580;
It is found that OHP accuracy is higher and THP accuracy is lower. The probability of OHP and THP
error is high. OHP and THP have no empty report and missing report. In the range of 150 km, radar
detection is not significantly affected by distance and weather system type. The radar algorithm or
parameter setting can be improved based on the evaluation results.
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ZHFFE[6]-[14], F BRI EE I 7= b 75 SR I 56 B4 W TR 0 b R S AR F - R[S FI B MR B[ 16]%6F
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2. VP& TTSER AL AP E

HEHH & Hi X 2 20 7R A G PR BSR40 A D <25.0. 25.0<D<50.0. 50.0<D<100.0. 100.0<D<150 Y
RN KM), JEREKELRI N 5200 20~50. 50 L E=HKCEAA mm), KRAIFEGEHE, K47
BSBEHE, ARG 11 D RWEEEA 120 N IX I, ARANEE BB i KB . IRORME AN S = KA,
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Figure 1. (a) is the OHP map of Longkou Station at 23:00 on June 28, 2023, and (b) is the corresponding integrated 1-hour
precipitation fact map
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Figure 2. (c) is the THP map of Longkou Station at 23:00 on June 28, 2023, and (d) is the corresponding integrated 3-hour
precipitation reality map

2. (c)2 2023 &£ 6 B 28 H 23 S pOsh THP &, (d)EXTRAI—L 3 NIk SERE
Table 1. First stage range circle (D <25.0 km) Yantai Radar OHP No. 169 product evaluation results
1. —REEEE (D <25.0 km)EEEE OHP 5 169 S=mITEER

WEBRSHL BRRMEL GOKEEAERR RNESHERE o o
BT REAt O WEAE wEak OO IR

BERG VP

5~20 mm 42 40 5952% 25 4.8% 05 0.0% 2 5 100% 0 0
20~50 mm 27 26 5963% 153.7% 1 5 100% 05 0.0% 0 0
>50 mm 4 35750% 1525.0% 05 0.0% 1 5 100% 0 0
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95.2%, 45IR%E 4.8%, PUP /* A AZE 0.0%, PUP F=i{EM/NE 100%, TLEMR. k. FFWE(E 20-
50mm, FLIEHCT 27 NIk, AETREE 96.3%, HTRZE 3.7%, PUP ™ mfE K3 100%, PUP ™ b H f /)
#0.0%, LT, Wik FEWEME >50mm, FEEHEE D<25km, ER T 4 Nubik, #HEHZE 75.0%,
HiRE 25.0%, PUP 7= S E R KE 0.0%, PUP F=ifE /N 100%, T2 Jik.

Table 2. Secondary range circle (25.0 <D <50 km) Yantai Radar OHP No. 169 product evaluation results
2. “HIEEE(25.0 <D <50 km){AAEIL OHP 5 169 S RIFHELER

MERS O BRI RORSE T DR e s R R

ek F R 2 ARGEE

[Epid:4 [ERd:4 WA R E
5~20 mm 38 375974% 1526% 0500% 15 100% 0 0
20~50 mm 12 11591.6% 1584% 15100% 05 0.0% 0 0
>50 mm 0 0 0 0 0 0 0

T2 MV R R RS (25.0 <D <50 km)A, FERYEAE 5~20 mm, FLEEHL T 38 ANuhR,
Wi 97.4%, H5RZF 2.6%, PUP = {H AR 0.0%, PUP = EM/NER 100%, TLEHR. k. Kl E
5 20~50 mm, FEEELT 12 DR, #ERGR 91.7%, 451%%F 8.3%, PUP =i HImAE 100%, PUP f= i
BN 0.0%, LR k. BWEHE >50 mm, JCHKMFREME.

Table 3. Three-stage range circle (50.0 <D < 100.0 km) Yantai Radar OHP No. 169 product evaluation results
3. ZLRIEERE(50.0 <D < 100.0 km)XH A FiL OHP £ 169 S = MiEihsE

MER R S BERRSE RO O SR D/l R SN R4

PEREZ  1EAbuGE

[Epd:4 [Epaan WRIEE L RN
5~20 mm 39 375949% 2551% 25100% 050.0% 0 0
20~50 mm 30 30 5100% 05 0.0% 05 0.0% 05 0.0% 0 0
>50 mm 9 75778% 25222% 15500% 1550.0% 0 0

723 VP S5 R = ERE(50.0 <D < 100.0 km)N, &R EAE 5~20 mm, FLEELT 39 PubiK,
HEWIR 94.9%, HHRFE 5.1%, PUP =l AR 100%, PUP = Em/INER 0.0%, TEM. k. W
HAH 20~50mm, FLIERECT 30 NEER, #ERIE 100%, F#RF 0.0%, PUP = HE WK 0.0%, PUP 7=
BN 0.0%, L2 IR FENEME >50 mm, HLIERT 9 NIER, HEFR 77.8%, HRER 22.2%,
PUP = i B i K% 50.0%, PUP /=i fA /N3 50.0%, . Jfk.

Table 4. Four-stage range circle (100.0 <D < 150.0 km) Yantai Radar OHP No. 169 product evaluation results
= 4. RIEEE(100.0 <D < 150.0 km)EAFEIX OHP 2 169 S/ RIT(HLER

B R BRI
HAH HA SEEAE suhpat  SIOREL R

PERES  IPAbuGE

5~20 mm 21 18 585.7% 3 5143% 3 5100% 05 0.0% 0 0
20~50 mm 18 17 5944% 15 5.6% 1 5 100% 05 0.0% 0 0
>50 mm 4 4 5 100% 05 0.0% 05 0.0% 05 0.0% 0 0

4 PPl S A DUZLPE B PE(100.0 <D <150.0km)N, P& EAE 5~20 mm, FLEEL T 21 ubik,
W 85.7%, HHIR% 14.3%, PUP F=EEMKZE 100%, PUP P2 ER/INE 0.0%, LW, ik, BW
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H1H 20~50 mm, JLEELT 18 Duhik, HETRE 94.4%, £HRZE 5.6%, PUP = EWKZE 100%, PUP ™~
BN 0.0%, T2 k. (RREMH >50mm, FEEL T 4 Dbk, #EFZE 100%, 4522 0.0%,
PUP 7= B K3 0.0%, PUP = EM/NR 0.0%, LFEH. Kk
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Figure 3. Rainfall 5~20 mm OHP assessment map for four distance circles
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Figure 4. Rainfall 20~50 mm OHP assessment map for four distance circles

4. PEFE 20~50 mm MM EEE B OHP IEEE
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Figure 5. Rainfall > 50 mm OHP assessment map for four distance circles

5. FEFZE > 50 mm PO MEEEE OHP 14+ &

3.2.1. FESTEMERE OHP =R EMETS

[i) 2% 2 5 P P YRR A SR AR R ) P2y . — 2R B FBI(D < 25 k) HERR R T 2){H 88.85%; 2% FH B M (25.0 <
D < 50 km)#ER R IMH 94.52%; = ZHEEE1E(50.0 < D < 100.0 km)AERH R T 14{H 90.88%; JYZ I &
(100.0 < D < 150.0 km){Eff2FI4MH 93.38%, AR, WEMRAE S HEMZ 2 RE S Im i s AN B s ATk
PPl 25 RGO LS SR E, DR E R
3.2.2. A FEINEEFEMEAEE OHP MR E T

-3 5 P v [ A R R E AR SR A AT AT 34 5~20 mm HERR R IME A 93.30%; 20~50 mm HERH RT3
& 95.60%;: 50 mm S LA FUERG R BME 2 84.26%. AR, UERHZRIE TR 2R A2 4 N0 B /N i AN B
s RIS S RSO BE S BOR E, IR R R .
3.2.3. BEMEMNEE 1A F RS i 2=

AN BR B AN R e, BT R 2R R B SR AN e P 408 - HERR T M 2 91.67%, 4R R T MM A2 8.33%:
B R R RSP IE A 61.11.00%, HH IR I/ MR PIME A 38.89%; AR, HEMIZE S S E W AHE
R THE M /AER; EEWARN; RIS RSt Bk Sk E, DR R,
3.3. REIXS RS 2023 FEHRITH

2023 4EBR 4 H 4 HERAERM, 6 26 H 1 s3] 7 fUREmSN, Jog 12 Yo R v g 5 5
BN B IR S B EL A, RS UL EBUERE AL S RS, ARIR S RGEF A EIA OHP 77 5
RS-V N T
4. =S PEFR R S (THP) R BTG
4.1. THP = G(= /MR E) MR EERRIE T IA N EERFKITE

L5 IV e —JIE R E(D<25.0km)N, FEWEE 5~20 mm, JLIREL T 42 Dbk, #EMRHR
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88.1%, #HiR%E 11.9%, PUP F=ifH i K3 40.0%, PUP =ffEM/NER 60.0%, LW k. FFWEH
20~50mm, FLIEHUT 42 NUER, #ERIR 78.6%, iR 21.4%, PUP 7= hEAW K% 33.3%, PUP /= fifH
/N 66.7%, LM Tefk. FFNEME >50mm, HE T 18 MK, 1% 88.9%, HiR*%E 11.1%,

PUP /= St fE i K2 0.0%, PUP /=i fhi/N3 100%, L= Teike

Table S. First stage range circle (D <25.0 km) Yantai Radar THP No. 170 product evaluation results
5. —RIEFE(D <25.0 km)BEEIL THP £ 170 S=mITMELER

MERE R S BERRSE RO O SR DDl R

PEREZ  IEAbuGE YN At EMEA L BT FEE IR

5~20 mm 42 375881% 5511.9% 25400% 35 60.0% 0 0
20~50 mm 42 335786% 95214% 35333% 6566.7% 0 0
>50 mm 18 16 5889% 2511.1% 05 0.0% 2 5 100% 0 0

Table 6. Secondary range circle (25.0 <D < 50 km) Yantai Radar THP No. 170 product evaluation results
6. “LRIEEEMRE(25.0 <D <50 km){AEEIA THP £ 170 SEmIFELER

BT S MER R S BRI RO O SR D/l R A AR

[Epid:4 [Epaan R E L RN
5~20 mm 39 305769% 95231% 6566.7% 35333% 0 0
20~50 mm 29 24 5828% 55172% 1520.0% 4580.0% 0 0
>50 mm 6 45667% 25333% 25100%  050.0% 0 0

6 VLSRR “HIEERE(25.0<D<50km), &M EM 5~20 mm, FEEELT 39 Pubik, #E
W2 76.9%, 45i1R% 23.1%, PUP F= M fEHn K% 66.7%, PUP F= /N5 33.3%, L. k. FFW
il 20~50 mm, FLEEL T 29 NUEIR, HERER 82.8%, HHiRFE 17.2%, PUP F= 5 {H W K% 20.0%, PUP 7=
A IR/ 80.0%, T TRid . PR B > 50 mm, JLIRHL T 6 DR, HERZ 66.7%, HH %% 33.3%,
PUP 7= it fE i K2 100%, PUP /= B /N3 0.0%, L. TWik.

Table 7. Three-stage range circle (50.0 <D < 100.0 km) Yantai Radar THP No. 170 product evaluation results
7. ZRIEERE(50.0 <D <100.0 km)XEEFEIL THP £ 170 E/=RITEER

MEMS O BRI RORSE T DR e

ek P R 2 RGP ok (:0/i.T -/ QR O F &I 4

[Epd=4 [Epd:1 WA RN E
5~20 mm 39 23 559.0% 16 541.0% 125750% 4525.0% 0 0
20~50 mm 39 30576.9% 95231% 75778% 25222% 0 0
>50 mm 19 195100% 05 0.0% 05 0.0% 05 0.0% 0 0

7 BV S R =2 E(50.0 <D < 100.0 km)P, FEME(H 5~20 mm, JLEELT 39 Nk,
HEWIR 59.0%, 45HRZE 41.0%, PUP /=i E W KZ 75.0%, PUP 7= S E /N 25.0%, T il %
W EAH 20~50 mm, FLIEHLT 39 Muhik, HERIER 76.92%, 4R 23.08%, PUP 7=l lm AR 77.8%,
PUP /= i fE /N3 22.2%, L Ik FEMEL > 50 mm, L& 19 Mk, #EFZEE 100%,
RFE 0.0%, PUP = ER AR 0.0%, PUP =5 EMR/NER 0.00%, T2 ko
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Table 8. Four-stage range circle (100.0 <D < 150.0 km) Yantai Radar THP No. 170 product evaluation results
7 8. MZRIEERE(100.0 <D < 150.0 km)MEAEE THP & 170 SR G4 R

MER R S BRI RO O SR D/l R

PEREZL  1PAhuiE Gk (FEE QR i SE

EFagaa Bt WIE A RS E A
5~20 mm 33 255758% 85242% 85100% 015 0.0% 0 0
20~50 mm 19 135684% 6531.6% 65100% 05 0.0% 0 0
>50 mm 11 115100% 0500% 0500% 050.0% 0 0

% 8 HIVPA A R VUL PE BB (100.0 <D <150.0km)A, PERIEAE 5~20 mm, JLIRHL T 33 ANuhiix,
VERIZR 75.8, FHRER 24.8%, PUP 7= FhEW K 100%, PUP =l /NE 0.00%, L& wil. &N
H1H 20~50 mm, FLIEEL T 19 UK, HEFIER 68.4%, 45RE 31.6%, PUP i {H W K% 100%, PUP 7=
P AERNE 0.0%, T2 Ttk M EME >50mm, JLRECT 11 35k, R 100%, 5% 0.0%,
PUP /i i K 0.0%, PUP f=ffE /N3 0.0%, L. JWik.

4.2. IEEMEREEA T THP FoCE/HREFERER)ERBRLSIR(E 6~8)
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Figure 6. Rainfall 5~20 mm four distance circle THP assessment map

& 6. FEFE 5~20 mm [UNIEESFE THP 14EE

4.2.1. FEEBTFIMERE THP =& EHEITH

IFi) 2% B2 5 ] e A 3R A R (1 72

—REEESPE(D < 25 km)HERAZT- M 85.19%;: —REEEGRE(25.0 < D < 50 km)#Ef 2 411H 75.45%;
= PR P8 (50.0 < D < 100.0 km)7HE AR T 1418 78.63%; PUZLFE 218 (100.0 < D < 150.0 km)#HE i 5 T 1514
81.39%, WAR, VIIATEELUH AR SHL B S THP HEMiZE, THP 252 15 B9 s AN B 52
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Figure 7. Rainfall 20~50 mm four distance circle THP assessment map
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Figure 8. Rainfall > 50 mm four distance circle THP assessment map

8. PEME > 50 mm [P EEERE THP iF&E(E
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4.2.2. A EEEFEMEFE THP R EREITME

2% P P o [ B R R SR A AT 1Y s 5~20 mm #ERZ T IAME A 74.94%; 20~50 mm HEHf 71
A2 76.67%; 50 mm K DL EUERH R T I(E /& 88.89%. AR, AR Btk Fdk ok 2 80k B 4 = THP #
T, THP AERA 252 [ Y B R AN B

4.2.3. EMEMEE AL ESE N0 EITE

AYERBS AR &, A RS SR A G M HER R FIME R 80.17%, HiRZ-FIHMHE &
19.83%; FHiR{H I KRB 2 61.28%, FHiR{A (/MR BIE 2 38.72%;: AR, #ERAZFmE K T5
WA, HRNATELHFIESSHOR B R U Z: AR E I B2 K TR R (A /M2 . TR A
K8

4.3. FRRSRGERM 2023 FiF

2023 FFRRT 4 B 4 HARSemA 6 H 26 H 1 A3 7 SAGEHWAN, HA 12 OIEE T XE S
B S GAE 804 1R 5 B S S AE s, /3 DL SR PRS2 15 H, AR RS ARG 1A THP
a2 ES A RN iR

5. G5t

AT 2023 A0 G XU IR T AR E R L5 R, X ROSE2.1 PUP [N 7= kAT T 0t 50 FIVEAS
3 P 50 B 7R A R0y 0~150 ke X BRI B2 2 60 48 W 2 K /0N [T B B2 0] B A PR IR P AT VA 3, — /)
B P2 R Al U OHP 7= f HERA R 5, — /NI B R A THP 72 v R (K o 80 6o P 2K 3ty A [+ B2 5
(B AT GE VAl 45, T8 8 R ks B 83 U 6 R S A RO R R AN B ko T e % P R
WA AT G VRS 5, BT R/ B A BE PRI T R AN B 2. 4 14 IRFE R RS R R4
FIARMFE, FFHAFRS RGO TS PR BN A . A SO U5, — /N B A
OHP 77\ il 5 FE i F = /NS B R A5 THP 77 . ROSR2.1 4% ki (B0 i KRR/ T, B s B0
T/NRIER T o LSS S BE — e R, nfit— Dy KRG B AT VR, AR PSR S
BEFRFIEMSHNE, D aH AR

=
HETTA L HH LRSI E 2023ytqxm02; (I ARAS S5 SR80 H 2023SDYDIS.

SE 3k
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