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Abstract: Using observed data of fifteen Beijing automatic weather stations during June 1 2008 to May 31
2009, the forecasting performances of Beijing rapid update cycle of assimilation forecast system (BJ-RUC)
to the air temperature, relative humidity, 1 h rainfall and the wind speed were analyzed in detail. The re-
sults showed that the meteorological elements of BJ-RUC system had a very good consistency with the cor-
responding observed data. The forecast accuracy rate of =1C error to the 2 m temperature was from 0. 2
to 0.5, and even higher if with =22°C. The performance to the 2 m temperature did not change obviously
with the forecast range, which was closely related to seasonal and diurnal variations. The forecast accuracy
was better in spring and autumn than in summer and winter, and was better in nighttime than daytime. In
general, the temperature forecasted by BJ-RUC system was often higher in daytime and summer. The rela-
tive humidity of BJF-RUC system was lower than observation, and usually, it was lower in daytime of sum-
mer and higher in nighttime of winter. The BJ-RUC system has a good performance of raining or shine to

1 h rainfall. Relatively, the accuracy rate to the rain was lower during afternoon to the evening, which
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may be related to the convective weather. The BJ-RUC system has a different performance to different me-

teorological stations. Relatively, the forecasting performance was better on the plain area than the station

of high altitude. For example, among fifteen stations, the accuracy rate of Beijing was the highest, and

which of Yanging Station is the lowest. To the different station, the performances of various meteorologi-

cal elements were different. For instance, there had a most obvious difference to the temperature, which

was maybe caused by the elevation underestimation of B]-RUC system.

Key words: BJ-RUC system, numerical weather prediction model, meteorological elements, test, assess-

ment and analysis
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Fig. 1 The evolution with the forecast range of average errors of T of annual (a),

MAM (b), JJA (¢), SON (d) and DJF (e) by BJ-RUC system (unit; C)
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Fig.2 As in Fig. 1. but for forecast temperature accuracy (unit; & C)
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Fig. 3 As in Fig. 1, but for average errors of RH (unit: %)
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2.3.2 TS34 (0.1 mm)
M1 /NEFREZK 0.1 mm 19 TS ¥E4r (& 5) 7]
FH LM TSR 0~0. 4, ZEHT 3N K 0. 2~

0.91

2 15 18 21 24
TR/ h

(a) +—00

0. 35 -2 1 /NI 7K T4 A9 A 3508 43 B V0 R 79 41 s %%
i) TS #E43k 0~0. 4,

(b) : ! —t (0

— 06

0.94

—a])

—2]

36 9 12 15 18 21 24
Ak 3/h

Bl 5 BI-RUC AR B R A 1 /N B K TR A TS 3 43 B TUR I 3442 Ak
(a) £4F, (b) H&F
Fig. 5 The evolution with the forecast range of TS of 1 h rainfall of annual (a)
and JJA (b) by BJ-RUC system



A

1494

% 937 %

SR (/SN INE L]

3.1 BRERE

3.1.1 Mk A%

AR A SC R B R RO B H A2 4k
CEImg) o X T 5 2=, 18] 14 AH G ZR 80880 1 R 1Y)
AR R BB . AR MAHE R B 5 B 2= R3O
S A [) B 8 A A1 o 1717 1 K B S e = . B RK R A G
FEUT S 2FEAIE, TU B H Bk, XK,
BI-RUC Z ¢ X} 5l i B 1) 3% 22 728 4k 8 3 7 iz M- g
R g - X SR o BT R — 3, HEFEMAZEW
H S AL W] S 8 28 R385 W R 2%

3.1.2 FHiRE

X T A AR A OF B R 25,00,03,06 I 09 UTC 4

AN B R AP 3415 22 O GE L T A 4 S B RO P 24 R

222 N E (B o 2 ZE R A i 6 18] D 1K - AR
[B) 21 KL 7 25 22 oh BH S 60 (E 5% O B B AE L 48K
ZHRON AR AR 17 I 26 40 D RO B 2 . 4 2= T T
B A% P B R AR 1~ 1. 5°C, & Wi i ik Z (7]
ZENANI R . Bk 2R R T 2R 22 S AR i A
F#,00.,03.06 109 UTC 4 B SESH R )G 3
155 W5 O K S5 B S8 AR TR) 38 25 /DN B 08 B 22 A5 7 3
BRI T 05 H A 4 A BFROE 249 0w /)N AT 1] 3]
K W B A AR O I o o A 2R A I Y 22 ]
B SR AL B AR,
3.1.3 BETIREHF

A ) I B AR AR R (R 258 £ 1°C) 5 if (]
KEBY B E & T HRE 6, HREE
i MER 20 H AR Dy 3 AR 28 (1R A 3
Y AP A MBI AT 3K 0. 65 A Ay o T R AT R & 0. 15
FEAT T T B0 A% W AH X R AR o Rk 2 L B R o A
H S AN B 2, 2% PR I R 2 [A) 22 0 80/ . &3, DA

LI

—s03 © (3
—0p —06
=09 ()9
—x 195 —15

18 18
=—=)1 —)]

36 9 12 15 18 21 24 36
ALt

9 12 15 18 21 24 36
At

0.9{ (d)

MU

ARt

36 9 12 15 18 21 24

vty

36 9 12 15 18 21 24
)

Kl 6 BJ-RUC A [a] I e 41 19 42 4E () (3= (b) VB 2 (o) KR (D
&2 (il BEMER R (R 22 £1°C) bt [A] 254k
Fig. 6 The evolution with forecast time of forecast accuracy rate of T of annual (a), MAM (b),

JJA (¢), SON (d), and DJF (e) by BJ-RUC system (unit; £ C)

B2 K HER RIS BT R PR
BRI 8 T B K 28 I 0 6% I I B o it 3 A X
A,

ARG VR 2 C 1R 22 Bl B A ok o R B AR T
1C Ry iR R (R R 220 i 5 1T C AL .

3.2 HEXMEEKRIS

3.2.1 MXAEHK
XTI 2 A RECKF 0. 7(EIS) . B
75 (1) AH 2 22 BCHE s 1] AR A 388 K, A 96 2R Br 8] HH 21K



12

B RS b U TG PR R AR 48 (BI-RUC) 22 38 iR 5 A 1495

THK . BB AHOC FREBE IS (8] 19 53 11 5 2 4 1 43
fGHRIEIT . ZFMEFHLEREH B iR,
R FHEZE, SRR AR R A OC R 5 S
AR R WU R AR B/ R A
3.2.2 FHEE

2 R 22 BT R A% T B A50RH R I B 1 O 1 5 2%
FAAE(E 7). 2RI R YR 22 1 H A8 kAL
AT — BT ) O K = i /D % Sk 11 K W i Al
Ne BENENWAAMEY R 2R, B R AR5 E
RAE L MAZEA RN IEE, & ETS52EN

OGRS . EARTE B R . 2RO RO 2R 2
TE S5 PIA> T A I &% 22 18] Hh BLBE T 1 00« 3 2 R 4
W 7 AT S 28008 - 22 1% 22 W A 8 K i 3 . 5 i
SCHY I B4l R — 2K

3.3 1 /I\BfFE/KETIRKEIE

3.3.1 By @I R A F

T2 /N I B ST M B R AR i TG AR
T KRG I TR 0 A R AR T A 4 T EL B 1] Y
AR AR BB (T 8)

IR/ %

U

6 9 12 15 18 21 24

Bl Jezent

12 15 18 21 24
Ela)

FEIGIRIE/ Y

T

36 9 12 15 18 21 24
Elath)

Kl 7 BI-RUC A A B CHR B 24 () F F (D) % (o) KT (D
T4 2 () M I B T 35 158 2% R 20 B I i) 22 1k
Fig. 7 The evolution with forecast time of average errors of RH of annual (a), MAM (b),
JJA (¢), SON (d), and DJF (e) by BJ-RUC system (unit: %)

et

36 9 12 15 18 21 24
AL

&l 8  BJ-RUC A [F] B YR B4 19 42 4F (o) F1 52 28 () I 9 7041 1 B 5 bifl B 1] 45 £k
Fig. 8 The evolution with forecast time of forecast accuracy rate of sunny or raining

days of annual (a) and JJA (b) by BJ-RUC system



1496 A

% 937 %

3.3.2 0.1 mm & TS 4
1 /NBFRE7K 0.1 mm 9 TS $E4> B » 40 )5 5 6%

0.9 (a)

MR TS 70 I T H Al B 18] L 3 A fiE 5 2% i Be A 48
WA R R R K B2 A O (BT 9) .

&9 BI-RUC AS[a] i R B 19 2 4F () F B 2 (D) 1 /NI B K 4 TS B 45 Bifi A 1] 4% 4k
Fig. 9 The evolution with forecast time of TS of 1 h rainfall of annual (a) and JJA (b) by BJ-RUC system

4 ASTA] s R TRE R AR B

I3 M BI-RUC 2R G050 A [ il o Y B2 AR G 3 2
IR 4T 1) #5628 BRI P 2 3% 22 Al LT EE AR SE XS
AN 5] i 1) FAR P E

4.1 BE

N T 3l 5T B2 1 6 R B A 5 15 3l 1 AH 56
RE KT 0. 94 AR L T 0. 001 A9 i 3 MoK
S 36 (I D o AH DGR AR T B KL o 09 B A2
i B AR 5 R B . A T s =2 T G R O 2R BUfE A
— 2 220 o WS 6 A fen  AE BRI AR R A

T 2R 25 43 A s (RIS, %E B 0 3 2 1%
ZRF2.5C, B RFHAA ., BFR A%
= W RE R Rz . B G I TE R E N A
SR AR RN B TR, P4 X R 2 1 o
A5 5 57 35715 25 43 A AHARL » JE B 3 1) OF- 3589 45 X6 i3 25 3
KT 2.7 CL B T A W & GBI IR
S Sl B ST 349 4 6k 45 22 A X B/

G SR g A R RN T 2 m i, B
RUC R G0 WG 6 51 S5l £ 104 i 45 v A » 1
S PR AEE 1L DX 3 A ) T P A 25 L R R TR T
i 1) TR P g ol AT AR e BE R R

4.2 HEXEE
R X 3 B 114 S AR B0 TR R T ] % 3l 2 ]

ARG R BB o A Tl AR P 2 iR 25 22
UIRIENQEL DI 17N S AN - N A | BN (U
WRZEM R R TR G B, Pt
R ZE I 5P B R 22 1 LA .

4.3 &

G0 0] R TR A O R BN = s VIR R
-4 A5 Ul R OG R A XN AR A BH LA S
L5 38 14 R G 2R B0 g 5 RG9S 2R 22 22 0 E{H
R8T 1 174y DR S 59 i A (IR ) o 15 AN il v, W42
£ 10 2 5 2 TN B o % 158 2 B /D 5 E B i A % 25
LiEROE N

Zi b % BJ-RUC T # 09 AS [\] il o5 3 XL = 22
B0 FH 2 BT 3518 25 ROF- 359 46 X 1R 25 43 B 45 2R
FEHH L1 J5E Hi DX 35 A SR X B R L 5 e I
BF S 5 10 DXl A1 0 2 R X A 2 Vg A e v 1 A8 B
R,

5 4%

o FHTAE BT 15 ANl 54 F 3l ok 8 I 0L Bk L X
BJ-RUC REE4 H 8 HHR (93 5 A X (1 /)
I A8 K A R 45 B R AT T R T A
FILUT 4518

(1) BJ-RUC RGNS 2 m il BE #9242 10 8 4 B4R
ARG WU HE Bl AR A, 1 C IR Z M HERG R 0. 2~
0.5, 2 CIRZEMUERZFE N 0.5~0. 85, Wiktaes



12 ) B RAE b DR S AR P AR R B2 (BI-RUC) 2238 BiAR o PP A 1497
P O] O AR . IR R R R S 2= A H 289-298.
A K HERE R K FILT A LT R R AR -2 ;‘jiﬁjéﬁﬁ'ﬁ%fgﬁjﬁfmJx;ggfjitﬁ*wmﬁ%%m
2 Gk sl 5 R e R L] FAFR 454K .2003,19(3) : 285-290.
25 2 ZE R ARG 5 72 £ L H o R T
" qf—ﬂdﬂiﬁ‘ﬂﬁﬁ‘flﬂt?a% FNBEIRER ) e W RS R 12 8
VB AR > 15 R BE T2 0 4 S 5 S AT D). S8 B R 15 1P 2007, 22(2) ;222
(2) BJ-RUC X A X 3 B 19 722 1b i 3 1 4 4% 229.
B K RS . MM IR TR B R AE  H (4) K. S KB I GPS K VOVERH 50T -
5 FS R 7 A 3 T R A 1 R L0 AL REOESE OBC. .2007 331201622,
’f}ﬁﬁ [5] Benjamin S G, Devenyi D, Weygandt S S, et al. An hourly
MR o . assimilation-forecast cycle; The RUC[J]. Mon Wea Rev,
é ’ H%ﬂi%)ﬁ j:li XE 6ﬁ %1@ % o Xj‘ 0.1 mm E%ﬂ( EI/‘J TS [6] Benjamin K J, Brundage P A, Smith T L, et al. The Rapid
"Li{Zﬁ:}’y‘j 0.2 ZEEO l}%ﬂ( T)ﬁ?ﬁ?ﬁﬁﬁ ‘I‘EEE‘]‘ H @}'ﬂjﬁ?é, Update Cycle at NMC. Preprints, 10th Conf on Numerical
Tﬂ?iFE §|J 1%%%% , ﬂ‘ ﬁlé _I:J 12 H‘TE& Ij;] Xﬂ- ,bﬁ ‘lﬁz Ig%ﬂ( g Weather Prediction[ C], Portland, OR, Amer Meteor Soc,
. N 1994 .566-568.
7}27@9%0 . ‘ N - - [7] Thompson R L, Roger Edwards, Hart ] A. Close proximity
(4) BJ-RUC Xﬂ‘@ﬂiﬂ{% EI/\J yljj““ Tﬁiﬂi lﬁf Hb;FH XTJ‘ soundings within supercell environments obtained from the
ﬁﬁ? 9X¢jt)—i’]’—%%§jl§ /':_E"\ <%§B Xﬂa% ﬁ ) E/‘J Tﬁ?ﬁ%y‘j \(ﬁ rapid update cycle[ J]. Weather and Forecasting, 2003, 18
0 5 08 L1 DX ot g ) A P B R X A 22 %o T A B v 1Y (6):1243-1261.
Eﬁijﬁ ﬁj:& ‘{Eﬁﬁ 1@%% . %ﬁleZI‘Eﬂ E"J%%u Xd—%z( Iﬁ] [8] Davis C A, Ahijevych D A, Trier S B. Detection and predic-
E%%%‘zﬂ”uﬁx IEJ L Yﬂ%fg ]@jjﬁ E‘J%%’inﬂﬂ Eﬁ 5, iiﬂ tion of warm season midtropospheric vortices by the rapid up-
- 'ﬁ‘ji%—txjyiﬁﬁfglﬁﬁﬁ‘aﬁf?m{%{a ‘—[‘TEF)T‘ date cycle[J]. Mon Weat Revi,2002,130;24-42.
HE g B e R S AT A [90 ¥y, RUC j i 7 — Uk 3 We K BAR o 0 150 R 40 47 (0. <
. % ,2008,34(sl) :85-88.
[10] BAR, JURF K 55, 45, b md Pl sl 58 357 906 25 W4k & 46 (BJ-

%k

(1] sksEW. AR S0 CM]. db 5t . d6 50 ok 2 b At 2000

RUC) #%8 Bl i s 3P4 40 ) 1. L% .2010,36(8) :72-80.



