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268 MM A

% 4R

5% 25 %

BJ-RUC R G A A AR A R 2 mofii B B4l
f14 - 249 1% 2 B 2 I8 A 38 A i 22 e o AEL R I ) A2
LSS — B, 2P =2 R (& 2, — R ERRE
02 O e » T2 O AR & 1 249 0% 22 ORI B — i il BT

23:00 B 09:00, ft/NF 2% 22 2 B F02.00, 1
21:00 EEH I RGEXT 2 mo ) I 4 de o AR F
49 T 5% 2 A T 9 2 1 A B 5 A B vk — B
BAEAZ IR BE /N, —0.5~0.5C,

——00:00

—2—06:00

TR/ C
(=}

——12:00

——18:00

00:00 04:00 08:00

I} ]

12:00 16:00 20:00

——00:00

—4—06:00
_5,

AR %
|
s
L

——12:00

—+—18:00

‘ ‘ Im *Hﬁ“iﬁfﬁ

fi ]

12:00 16:00 20:00

—25
—30 - I I
00:00 04:00 08:00
1.6
=14 ——00:00 —2—06:00

——12:00 —+—18:00

10 m Gk

0.4 Il Il Il Il Il
00:00 04:00 08:00

L g L L L
12:00 16:00 20:00
It i)

K2 BJ-RUC RGEA )23 I i~ 24 5 22 B P I v i 22 4k

Fig. 2 The mean error variatin of BJ-RUC system

with the forecat time

3.1.2 FILERTIRIE

2 m i B B 2 4 0 R 22 B AE 2. 5°C R
P LA IR 4T B 20 2 4 R 3 BR T 1200 1Y
TR A 5 LA S 5% I U0 K49 8 ) i AR I A B /) 5 AR
15 1.5 C LA [l b 75 AR I 2% 0~12 h A il 45
1 - 24 2 o B 22 A R 3 R B L T fE 12~24 h
PN TR 245 2R 9 1 35 4 0 5 22 sl B . RITIZ R 42
Xt 2 m i B IR AE 12 h YA i s LA O A
HER TR P REBLLF

A T 7 1 IR KR - 22 246 X 15 22 I A1 P TAT —
S E 5 0 H AR MU S AR — B0 P =R —
i 1 S S R R 1

3.2 2mMEXMIEE
3.2.1 FHyiRZE

2 FH I BE A [l R 4 B B P 5 22 B
—H A R T B R 2B BN — 25 % ~ 0. FE W)
T IR 200 PN 158 22 /IS 5 B A T I AT 4G P 1 R 22
BTG OR B 1) o B JLAS S s YA T 41 I %8 0 ~
12 h N E 3 R R 22 Z2 800 T 5 JLAS B it ik,
HJ2 BE & TR B B 3G G DL IE G AR . A R &
W1 :BJ-RUC RGEXF 2 m AH XTI B A% 1 42 B b i 11K
H RG22 A A8 B W, OF 349 158 22 B 5B I &%
A 5 R R B IR 6,

5 R I IR T X 1R 25 Bl B AR L 25 R



%3 3

B i iy - BI-RUC 2R G 20t TR 2 R PR CR P-4

269

(B AR A 8 o — B0 A8 1) /Dy 1R B 2 g
K I RV 1R 2 280 BT 2300, d5e /N 35 246 %
e 2=t BLIA) B 3 b i AT S B4 (8] 2)

3.2.2 gL iRz

H T BI-RUC RGEXF 2 m AH X B2 Tl 4 19 & 42
R 2 FUAE AR B, T DO 2 4 X 1 22 RT3 R 2
Wi Y0 F1 B 250F B ) ) A8 AR AR — B, 2 m AR
DB 32 T4 1) 1 12 448 0k 15 22 B T4 I 250 S R AR Y 1
K #e . H A I U A2 1k i AR — 30, o 35 48 % 12
ZHR0~25%.,

AN [a] 2 i B YR ) - B4 246 o) 5% 22 I A N ] Y 22 Ak
A — S22 5, R AW K BRTR] i 71N - 2 48 %) 5%
25 1 B KAE — e th BT 2300, T F /0N 48 XoF 13 25 4
LT AR 3 h A R R S AR .

3.3 10 m K&
3.3.1 FHRE

10 m KU - 249 T 41 2 22 19 O T 22 A 7
H0.6~1.2m-+s '(E 1),FH BJ-RUC R4 X
10 JRGHE 10 T30 41 2 1A fi A+ (LI 5 9041 I A 1) 39 <
AR MRS T o A (] A 41 I A - 2 15 22 B 4 0L

30.0

I B R AT B 0 AR AR (&L 2) L 77 I B BE 3 L T
3% B PROH /N 3R R T T R AR A R AR Y
Gellc, B TANIE DL R B BT H R 22 8 AL
JEAE R /N HEAFAEAE 0.8~1.0 m « s~ Z[a], £
K ARGAE %I BEXT 10 mo JXUGH 14 1904 1 g A o A

iE .
3.3.2 “EHya Nt

10 m WU P 25 R 1 1 24 4 X iR 22 S L A 1. 2
~1.8m-s ', FHLXTIRZE B KT HREH
V5 S T T 2550 A A28 s A AR — 3,

3.4 10 m X\ [q

S AR B X 14 A 56 i SR FH A o A
Fol g Rl L K B BI-RUC & 485 K
] 1) AR ORI AN BEAR B R HE AT 3020, 4%
PR 10 m JRU ] ) 941 T A 23 B 190 41 B 200 A B
R A5 A B ) L Bt B 1) 725 1 45 5 U A 728 1
oL — 3 3 AR R H AR, R F] 6
Y 2 25 e o L ST i) 52 398 o A A T E 7 () 3 8 J
HER SRR . o, S R MERA % th BT 08:00,
B/NMERZ BT 23.00,

25.04

A=/ %

20.04 4

15.0 ‘

—©—00:00 —%—03:00 —4&—06:00 ——— 09:00

——12:00 —6—15:00 —+— 18:00 —x— 21:00

|
00:00 02:00 04:00 06:00 08:00 10:00

12:00  14:00 16:00 18:00  20:00  22:00

Loyl

&l 3 BJ-RUC RGEA ] & R BT YR 10 mo X i) Bk o 4% 2 Fif s 1] 42 Ak
Fig. 3 The accuracy rate variation of 10 m wind speed

forecasted by BJ-RUC system with forecast time

3.5 EZHT U

BJ-RUC Gt £ A [m] i i B YO0 22 50028 2 1 i
IR 22 Bt B R0 36 K 2 BN R E R AR L LA R
BFEN 3 h, RIFIZRFE X XL E R W IRZES
HARE A G, BRSO 2 3R FUH M e B i 1] A A
b AH R G2 AR B e A0 B AL, T LU
T X6} Bl 4% B 28 AR AN [ R i A VR A T T 4 R 5
B VR S 0 B AR AL A TR B

P 4 DAy AN Tt T 5 28 31 TR 45 2R 0 S DL B
IS [ 22 A i 2K by T AT BR S AS SCAX A 00200 Al
12:00 fTR A R . 45 R EKW] . BI-RUC REREBIR
G T M TG A R A TR A S B0 Y SF- 4
L5 BI [8] ) AS AL AR — B, fERE B2 m
T B2 A TR 5 S D0 B 4 I - 2 o A RS B4R H
P8 P ek JRE ARG T S 00+ DR A A e T SR B L X
5B I 53 A B S 28 22 4% B Y 45 1R A — 2L



270 MM A

% 4R

5% 25 %

BJ-RUC Rk 2 m & EEF 2 m AH XS B
B 5 22 8 K A B B — e 3 BT 23:00 1 09: 00, 1F
A F R AE H AR A BLBE 3 Bk BE U Y B R) A5
2 m S S R IR 2 HAR N, X FH X R R AR

ARG M P 2 o R BEAD 2 m AR B B e 3 L (H
XF 2 m dg g i R B A AR 4. T XE 10 m XU
A 1R 2 - 249 52 B0 i b 1) F) A A A R AR — L
{EI2% 28 G2 AN BE B i AT LS e R KUK

30.0
——FM -5 00.00F4E  —% 12: 00T}
O 25.0 -
N
=
g
g
' 20.0 A
15'0 | | | | | |
00:00 04:00 08:00 12:00 16:00 20:00
I ]
—o— WLl —5-00:00Fff %1200k
90.0 -
S 75.0 A
!
=
EE:: 60.0 -
g
45,0
30'0 | | | | | |
00:00 04:00 08:00 12:00 16:00 20:00
ik ]
4.0
—o— MM —5-00:00H % 12:00Tk
»
£
<
=
g
=
0'0 | | | | | |
00:00 04:00 08:00 12:00 1600 20:00
T il
Pl 4 AN [] b DSOS L 3R 0 AR 485 2L R S R L
Fig. 4 The comparison of forecast results to observations of different surface elements

4 FEKR R R AT R

T B RN AG 5 A5E xk B K Y AR 1R RE L T T
Bexd 1 h Bk i 6 h R AR K B9 SR 25 R 70 5l it 47
K. H.6 h 2REEK B 0~6 h.6~12 h,
12~18 h,18~24 h #iRk it &%, i TRr A FEAH 6 h

FRFEK R B KW R AAEAIER D BTl 1 h
Mok B EEK A LK CR/NT0.1 mm),6 h &
TR K EZA 5 % K 8 A/ F 0.1,5.0,10. 0 mm
X3 ANEEGL A5 I Sl A A TR B A5 R K
JE AR 2 /N R R K R AR E]

K TS PF43 05 3L 520 X K 4 8508 R A7 4
5 BRI AT



%3 3

[X] &b ith : BI-RUC 28 G0 A5 2 i 11 < 5 25 38 WUAR AR PR A 271

N, G
X+Y+2Z°
XD A X AR B K R A 2R B8 IR TE 0 19 1
Y AR B KR F B KR R TR K B
B0 Z AR IRk A A TR i R P UK

St (2)

5 R A [l 4 i i B /N TR K i TS 9F
Ay EERLRT 00:00 F03:00 A B TR B2 41, Fo At
AR I % /N B A G K TR B TS 3F 4 3 K F
0. 25 FL.25 T Hef 2850 1) 725 s B2 45 /0N

0.30

0.25 &

TSiF5y

0.20

—*— 0300
——15:00

—&— 06:00
—— 1800

—— 09:00
—*—21:00

1 3 5 7 9 11

|
13 15 17 19 21 23

T2/ h

Bl 5 BI-RUC R4 1 h Bk By TS 9753
Fig. 5 Threat score for 1-hour rainfall forecasted by BJ-RUC system

f BJ-RUC R4 & Bk 6 h 2R [ K i 4
TS P43 K 50 45 SR (RO v LU, ik Lk
0.1 mm DL b BI{EFEAK A AR TS 3743 16
25 TR B 355 P9 4 A 23T, PESR R 0. 3~0. 4, R I
O A 6 h (1 1 R AT RS A e RN T
M .

X 5.0,10. 0 mm Ph FB{ERFEK TS $F47, b
% AT A sk ) 386 K 55 4 U A 9% s A TR B R
0~6,6~12 h i, ¥ 45 i 2l 19 67 JL A 4l i i
TS P45 i - B 2 BRI 8% A 3 TS W40 B4
TR A HT R I I TS T4 5 A% 1 e B 5 e 4
R TR S 280 349 A DG I o A %455 Wk 31 71 1 (T 4T
B 17~23 h) B RE K BUR AE T 5 2% .

5 N 4k

K a6 45 WL BJ-RUC R4 HR A0 2 m iR .
2 m FHXE B (10 m R 5 SE i B A — 30 AR f
e, HRBAR 7 04 ok S B H AR b X R S
XoF % R 1 TR PR REATY A X -

D RGEXF 2 moif BE TR 25 R R e . 1R 25
—1.5~1.5C; %t 2 m FXF % BE 9 790 4% 0 08 A 11K
DRETLE A —25% ~0. 3% B A2 R 1 W4 1% 22 bl
TR R A4 ) 1 2 T 1S R TR ORI T
X,

2) RGN 10 m KGH B T4 B 2 A K. R 25
0.6~1.2m-«s ', BRIEEHEH A 0] B AL ALAE
TEF I ) BE 3 o 0 5% 0 bR /s

3) AR GLRE U8 AR 4 ik A5 R H AR AL
XF 6 h BFHRE K & 0 R AOCR BT TS W 2
0.4, B 5.0,10. 0 mm L4 _F 5 {8 (1) B K, B3R
R R IR 6.

25 LTk, BJ-RUC 2 40 %) Hh [/ <2 2 %K 1 1l
BRI R ZEAE A 2O N i TR R AR
51 151 2o = T I3 E R 0 1 s P (e
SIERMBARERE S B A R % Y], 78 HAR R H
Tt TS T IE T BR H AR fb e .

2 % x #f

[1] Benjamin S G,Devenyi D, Weyandt S S, et al. An hourly assimila-
tion-forecast cycle: The RUC. Mon Wea Rev,2004,132:495-518.

[2] Thompson R L, Roger Edwards, Hart J A. Close proximity
soundings within supercell environments obtaind from the
rapid update cycle. Wea Forecasting ,2003,18(6):1243-1261.

[3] Davis C A, Ahijevych D A, Trier S B. Detection and prediction
of warm season midtropospheric vortices by the rapid update
cycle. Mon Wea Rev,2002,130:24-42.

[4] Beajamin K J, Brundage P A, Sminth T L, et al. The Rapid
Update Cycle at NMC. Preprints, 10th Conf on Numerical
Weather Predication, Amer Meteor Soc,1994:566-568.

(5] REAE. M2, W], A, P s 06 21 R Ak 76 V1 V4 5% 7 45 fe A
A R ARG R B ST, 2011,34(3) :24-29.



272 O R % % i %25 5

(6] MBI, ARALIT M1 4. 5. GRAPES RUC # 4e B #0LF 5% B i RUC) #2048 25 i 5 P A 43 BT . K42 52010,36(8) : 72-80.
R, B JEA 4 .2011,30(6):1573-1583. [14]  BRA PR TH7E 55, PR 28 YORME 25 2888 X i RS Y

(7] EML.BHE. AP %. AREM-RUC 3 h e 5 5 7 1L 5 RIS L A3 BT, K52 2011,37(4) :412-422.
R Z G0 ST 5 S e TR LG 5. AR R KL 2011, 30(4) [150 BAR. U XA, 1 B 4. b st D B 5 537 406 26 T4 & 48 (BJ-
296-304. RUC) 2 % P4 i & 374G . % ,2011,37(12) :1489-1497.

[8] Mg rr. Mrf, 7Kk 55 . 45, AMDAR %RHE It 50 50E B4k & [16] i, XU AR AR BF i, 45 AU st X 3h /3 5 o TR 08 I e A
e g AL R . A5 %4k 2010, 21(1) : 19-28. 10 AR R AR R, 2011,22(6) 1 706-715.

L9  HB#k5F. RUC = i £F — 3R M K TR v 09 B2 FH 43 . K% [17] #1 K. B 3h 5 A TR 22 5. A 5%k 2004, 15
2008, 34 (& T1)) : 85-88. (6):719-726.

[10] Z#H# B EEF AT - KEAEHRES RS RN [18] %' BH b4, 3 SUBk. B9 IS KA T I 43 1] R 52 B — Tl
B 4 BT, K% ,2011,37(11) 1 1380-1388. G35 R M .2009,20(2) :129-136.

[11] BRE KT A JF . 3. BT BH-RUC R 481 I 5 4 %= & (191 T M 280, BRH. Kol 45 882X 6 h Bk W4 46 98 05 %t
FLF O 3L A VR AT I 4R R P BB . R AR 2011, BRGS0 2013,24(2) :171-178.
69(1):181-194. [20] whade, TENg I 7, 4. MM5 B0 Fi# 5] A GRAPES =

(127 FEoK 55, BARAE, AR BF 7, 45 AU 3t X 8 3 9 58 Pl 415 24 [m] 1k 191 A A5 oy [ Ak B AR AE L DX T4 RRG 5. 1 RS
IR R GG A I PG . BT 9 F L 2009,28(2) :119-125, 2004,15(5) :534-542.

(18] A< JURE /K B3 . 45, b 5 Rt 3830 906 55 T4l & 4t (BJ-

Evaluation on Surface Meteorological Element Forecast
by Beijing Rapid Update Cycle System

Min Jingjing"?
U (Beijing Meteorological Service Center, Beijing 100089)
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Abstract

The rapid update cycle (RUC) based on the rapid update cycle data assimilation system and high reso-
lution meso-scale numerical prediction system is widely applied at home and abroad. Using high frequency
update cycle assimilation analysis based on dense meso-scale observations, RUC can provide high quality
initial field for high resolution numerical model to produce refined numerical forecasts.

Beijing rapid update cycle of assimilation forecast system (BJ-RUC) is established in 2007 and applied
to operation in 2008 in China. The refined weather forecast products of BJ-RUC are important reference in
daily weather forecast operation for forecasters. BJ-RUC is designed based on WRF model and WRF three-
dimensional variational data assimilation system. Recent observations, including conventional observation
from GTS global exchange, automatic weather station (AWS) observation and the high spatial and tempo-
ral resolution unconventional observations, are assimilated at intervals of three hours using WRF three-di-
mensional variational data assimilation system to produce a new estimation of the atmospheric state, which
will be used as WRF model initial field. And then, the high-resolution WRF model outputs are used for
short-range weather forecast.

Using hourly surface observations of Beijing AWS from May to September during 2008 —2010 the op-
erational forecasts of BJ-RUC for the air temperature, relative humidity, 1 h rainfall, 6 h rainfall, the
wind speed and direction are analyzed in details through objective verification methods. The operation per-
formance is evaluated preliminarily based on the analysis.

Results show that the surface meteorological elements of BJ-RUC system are well consistent with
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AWS measurements. The forecast results of 2 m temperature are too high, its error range is —1.5—
1.5C, and namely higher in the morning and night while lower at noon; results of 2 m relative humidity
are too small, its error range is —25% —0, and bigger during the day while smaller during the night; fore-
cast results of wind speed are too big, especially obvious in the afternoon, and the error range is 0. 6—1.2 m
s '; the forecasting performance of the 6 h accumulated rainfall judgment is good, and the TS is 0. 4; the
stability of BJ-RUC is not good at the beginning of forecast time, and the forecasting performance is unsta-
ble with the increasing of the forecast range. In general, the forecasting surface information of BJ-RUC has

a superior performance within 12 hours, which is very useful for short range weather forecast.

Key words: BJ-RUC system; objective verification; surface meteorological element
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