530 4% 5 2 )
2019 4£ 3 A

VAN S 3
JOURNAL OF APPLIED METEOROLOGICAL SCIENCE

Vol. 30, No. 2
March 2019

FH M. 205, ERERR IR R 57 R 5ol v 5 v

DOI: 10.11898/1001-7313. 20190211

. AR .2019,30(2) : 245-256.

ERFRSMBRESTREZIZRS N H

FOE 2 B W
g

oA

TV &

VEZRRZ L, At 100081
PO R R AR RA T, JLat 100160)

i

=

T 3E RS AR AL R AL 55 48 B R R R R RO B IRTIT R T 2T Web B9 6 PR A BURAS 5 20
Br R GE . RGE5 9 BARAG S K 56 SO A Ak B A 96 00 0 000 0 AT S A 07 5 B 4 S D REBER SC B H R (4
o AR B B8 A B L O K R T A A L R R G, 56 Bl T IR BT . AR G L T R R A A AG 38l 55 %
o WA He A Ak BETIR 4047 1 /E B 485 (MICAPS) $t 4% . GRIB2 ¥4 IR AR B IE . A sh R i s S A & kK %
B R T TE S SR RE AR TR A R R B L RE kK B Ik i s R AR S R A 5
G5 g T A A HOR T R R s S R BTE . R A E A IR R ETT S N G A N O Rt
TR 56 S 15245 8 D 454 DA B TR R TR 55 25 A 4 3t T AR 8 S H s Rl R e B (038 ) L D AR B I R R N A T
A0 L I BRL TR AT PR AS: 96 45 R X LG T SO TR RE AR TR i ol 55 BF 2 Al 55 35

SR QR G A B

5 5

B2 Rl 9 AN W7 S L Xl 55 TR KT 119
A% B SR A Ry L AR 7 e SR A R R
ok 55 K- {9 BB B L b 55 R R R B ER
Xt T B A 5 A X 5 LA R PR A
Jo i FRR 7 A A B0 A8 R B TS AR 5 2 AR U AT
A 1 K 36 25 2R 1 i B4R ik ) P RE L A A T AR
FHE AR H R 5 % T B4 B3 o 368 o ) L T4 7 s 1 2%
A I ™ i 4 G 36 LA B A 36 448 2R 4 L XS DA
ol TR B3 A T PR B9 A 5 RS 2 Ak L B T
e B AR BE ) FOAE Lo o PRI ™ it B A 36 T A
TEE N INZ 212 K

1884 4F Finley'" X 3 [ & K& 111 Ik 4 %8 Jz 4 T
HAEAT TR B AL H AR 30 O 5 A B AR L K
BB TE 20 #2080 4EARG Ik I L A4y
EAE RO 55 i L S 2% A A R 22l SRR

2018-10-16 Y F|, 2019-01-02 1 %] Fi ke & o

2l A (WMO) WWRP/WGNE (World Weather
Research Program/Working Group on Numerical
Experimentation) B¢ 5K 56 TAE /N & 1] 37 101 57 £
WARAN S T WMO (655 193 732 5 %k
FEACHI A I 45 RS 56 #EOe 1Y R R A A . H
T DR v 30 SR A o S L 03 L 36 [ RO
WM ERER R T BCWRAR RS, Xk
FRGEAEFE R AT O | 1004 o i 3 s LT )
R EALE R THEEN., K, EEEHR
RAMSS ot B T — A5 0 BT A 1008 AR ™
CAn KBS RSk A FE 14 55O 19 7E Ze ki 3 DAl T
HOZ THEDHIEQHE Y iR EZfE NN —ES
TR RES S . IR 2R R R M 2003 4F FF 4 Xt i
PN SR & i DR AN EING Y O o R IR AR A
12 DA R A RN 2 2 ) ) 6 3 %) LG s O 2 T
Web (32 0K 3 28 B SE R AG 36 R4 . BNER
G JRy R T R I K A M 7R XU e H T A AR O 57
BIJF e TR,

I H . P E A SR BT S H (YBGIXM(2018)06-2, YBGJXM(2018)03)

* HEAH : weiqing(@cma. gov. cn



246 VA

%30 &

5 4 XK S 3R 5L T
BUROL S5 Ry B TG T 1987 46 48 5 1R A A A4
S 1 KB RG B0 0 43 465 5 1988 47 2 TE 5 0 o
S G2 TG AR UL 95 TF B 4 1) Ll
AT 20 20 80 4 RACK S AT F
XEol 9 0 U S A BT
HRTRER R BT Mk 1991 4R PR 3t 0 £ TT R T 38
AU B R L 55 BRI 32 L 1 50l o
Lo W 55 U 2 0K 8 0 RE B 537 AR
GRS 1 2005 4 TT Al 55 1 10 s ) R
AR RS 3 T £ R B K 3
A 5 P (LA 025 U055 4 4067 R LR RE
B A TR S0 0 5 K 0650 T 47 4 A2

1 RGBT R AL 55 E

15 [ K G TR 55 56171 & 0T 2% 30 35 40l 55 1Y
K6 56 B AR AR T & o ELAS 56l 55475 AR 23 HIAE AN [R] B
TR 55 E T LA R B 55 B AT R B S 2
A5 E S A Fortran 3¢ MATLAB 4, fff il i
SO0 TR | ol A R AN G — IR RS LAk A A
TR 09 B AE A HE B M AN B S B . T
e 2 TR UE 1 Ml 55 77 it A 30 AR J AR A E R A
5 Ml 55 B TR B A 3 i A5 L TC i S AT T
TR R A T . e S B 5 — 1
7 i JB G B AR G . TG 6 T S OO0 N T A R e 2R AT
AU S AN B R AT 58 b R BBURS: 96 245 SR L 1 JC VR X
A 50 AT T EE 3 M R EAR

YRR b AR R R [ R R T A 5 23 A
RO AL T 50— I K 5 BOHE PR A DA S IS B | T
VRS 50 25 R AU 1) 52— 8 BRI 55 5 W k1 IR i
ARG 36 B 0k TR R SRR 33k 4, 3045 TS A ET'S 3
I HERR A A R A R TR G 25 (Bias) (AR
ZB . 23 (A B A B . SEEPS (stable equitable error
in probability space, #5825 [A] H 9 £ 5 24 F- 158 22)
A5 T8 1) AS [ B R PR 30 2K I HE AR5 5 [ i gt
PE OIS UNZIYYIE Ewi - INE Ve
AR A R G T2 B0 12 6. R A% Tl &
S [ K AR e 40 A e B TR L 5 XUTIAR L 9RO R R
AR IR KF UE L RKFE R X A A%
W 2R 5 R A A R AT A B R AR TR L R T A A

AT LRI 28 R o AR 55 2 R ROl 55
1 RG 38 PFAly & I 2 T 2% T 55 7™ il A5 36 ) o A 1P B
A HEE L R — 2 ST B K GG 4 SR A

o 56 45 2R — T TR AL 45 A B T] L 6 A% 2 T AR
AT 5 AL VAL LAAE B 2 00 AL TE B BT IR A5 0
— 7 THT 45 TR B B (3 ) R oK TR A 2 5 M (B L
o R AT A A [8] 5[] s [R] RURE % 2838 19 B K -F
DA S LASCE P04 o [] It AT L2565 00T N D1 f it
A T A58 2 TR K ST (0 e BGRB8 O R A
A RE A B AR 0 AR A I IS R R 6 IR 55 B
LB X TR B3 AK) 25 R A BT 5 K 24 ol A g AR
Gefedtt. QUM GIR 5T LUIE A g AR G S
I A5 90 ) 2% T 55 7 il PO S 36 D O+ A S BT
L5 w55 N B3 m] AT o A 36 AR 48 R 2 A 1
BB 2548 T B9 5 ol (19 5 B4R

2 RO RHEPOR

2.1 Bik4Em

] 5 0 R AT R 30 40 BT R 46 DA AR HE AL BV
o VB 7E R G PR G — R S —
1 DT I 2R 40 e 8 1) AR Ty e ol 55 R L B4
RTG53 15 EAR I o R T i
B0 A 55 oK i R R 5 K R
JE o Shy A VI S8 00 1) A T 7 o R B B AR 5 R Y
AR N FHRE LR OO R
2.1.1 RGYaesiy it

2GR A R AL TR Rk S R
ST ENER A3 2480 BRI B AR YO R 2
VG )R RSS2 RBLZ e AR R B TE & AR i
MW )2, &80 Z M5 — 8 S |
MAFAR ST B2 A7 A R A T R G kT
BT AR A DI RE AL B 2Z (8] () #E A BE L R BA R F R
GG RS R, REBEEREWEIHWE 1 R,

B )2 2R B 2 S IR B £ 45 TR A0 S
B UL S BEFf AM e I 55 . F B R R R
B (A% O 2L BT A3 o A 55 A 300 A RN SC A i BT A
i 96 A5 R 22 2k B 91k AR A 200 2R FH ) 285 iR 4
2 2 A 0 R R AT R B A TR R S 5L B
SCA it AT R R 3 ok P Ak Ty 58 %o T A e AR B AR
B VE G GE it SCE R AT A A7 A0 B B i A S 0 S



wel +

4 E R PR AT L 737 R G i 5 i

247

s 5 A B Oracle $048 7 b R A AR AT S 7] I 52 B
SCAF R KA 9 VAR 5 A7 e A7 i R AR A )RR H SR 2
PR

MR %52 F 8 R RI)Z R AEG — 38 1) Rest #2
RS LR RGN G 6 % BRAE 3 D AR AL 6 X943
ST SCOR Y H SRR b5 B R H AL R
B, AT A L. TRy RS M

BV & 7R AR ML 1l bR oE 1L 5 g8 B B il
b P e A AN W S IR B A A B 7 i A
Be. FB)Z EEE P Rest Mk 55 35 5K 4% 18
BT AT S 1 G 56 245 SR K5 e 3 ) R AT R 1 T R
E 2B P 2R R G A R . A A
MRIE Tk & Ty 1B A LR IAT 25 18] 20 A 8145

FILE
AN N NN N
G L] e e | e ||| ||
LA RIS SR AR S N
Elladllallal|a||mw o] F|| % R
SRR E R A
s 2
g ‘ ‘ B B ‘ ‘ PR ‘ ‘ RestAH 1
% | ag -
NI »
I A
| [riR ST i
* ]
I L ] R
-SSR R ol R R
A I 0 B A R O R
Bt
SRR Wt
e —
T B ‘ ‘ S ‘ S TR
B ERRRIBUER LT RS
Fig. 1 Structure of National Verification System in CMA
2.1.2 RGEBIEHR PR A Bt 5 M A G B 45 R K L O R 2 AT

I % G R PLA AGE 56 2 A A% 8 B9 R0 A
PRVEEERIINE & CTIY & P LS W ED ) ) K )
PNV INEE-IRE 3 E - €T D P SR A N4
F5 SLOUHEA . BURAR GG MICAPS Bfis i Bl
Bt R I AR A B HG Al e Ll 41 7 e KAl . B
& B RE RS ROl 55 1 K TR R 8 AR Ak A AR
O A AR DR B 38 1L O T B B B s B Hl A7
fiti 2= (8], RGLHT I T GRIB2 5 20 TR SCAF 4% A
R g 45 Rtk A GRIB2 SCAFIE A, 28 0d T 6 30

AN TR AR B I 23 48 9 G0t T3 S B K VIR
RS B B A AR AR A I 1) CH VR) B VAR
S ] (A VUG o a5 M A I BT
R K I GETHAS R AR 907 AT 77 i . R
P AR AN A 2 B .

FEFT SRR/ T 7 o SRR i BE AL i
ek A ARG 6 A R L2 e AR AU S B T B T
V-5 3l A PE 2> A DI AR AT LA BEAE SRR 1k ]
AT A XV ) B AT 6l s RS 8 0 1) 900 3% T i



248 N R’ % % i %30 &

I S RO A S . AR S B ps DRI EROR.
H 5 B A AR H R AR Al 5

EEE T S | TR
| |
:mmﬁﬁ | Belmit i T ik GeLFiF s Bk
| . . ) WG
: :E> AR | s | R
| - pos (& H &b ) i} VRS i S
SRR B | ik fi# T o GtiT X

: AL | a o 7 AEVES it S

R I
e |

. |
l ~ |
Vo (eommsr( | JVL
| |
! [ F S AT AL A
REREEH |
| |
I ¥ |
| (AR | Bl ‘HW%%&I#%% @ﬁ%%ﬁi#%ﬁ‘ o
| %5
| AR ! <ﬁ] SR N ig
| | REE SRS | BRI SR x
| | LI s
! | ‘iﬁﬁ%ﬁi#%ﬁ‘ R gk RS AT ‘ g
L |

2 BERKY RS BRI 53 M R G B T
Fig. 2 Data flow of National Verification System in CMA
2.1.3  FARZEMBETT W55 2% 1 o3 51 Web B 55 45 B0 % il 55 2% W5

E R RIBIRAE I T REFBEAE 3 & Linux A IR S5 & BSR4 Q1 1813 7 78 o JH v 540 Ak 240

Bl 5 2%
Webfies & > Oracle Redis
TomcatdERE
o]
e T t01
| /B sk % o e
iy BRI/ S A
Vi Tomcat02 v
g AR
Tt 10l
> Kb £
Bl fieh
B B
‘ H# +
SN
T PRIEe
[MICAPSHih| | Skttt | | GRIB2SCR | | || F1sh it | | et
Compmn | wone | -

B3 K9 R A BRI 20 B R TSR B

Fig. 3 Deployment structure of National Verification System in CMA
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Abstract

National Verification System in CMA provides a unified verification data environment to realize unified
management and service of the observation, forecast and verification data. A standardized and efficient ver-
ification operational process is established, which is compatible with multiple data including MICAPS data.,
GRIB2 data, NWFD data, automatic weather station data and other meteorological data. It works with
dozens of verification operation such as national and provincial intelligent grid forecasting, urban weather
forecast, quantitative precipitation forecast, and the air quality forecast in big cities. The verification prod-
ucts are displayed in spatial distribution map, histogram and data table.

Verification results can provide management departments with assessment and evaluation of forecasters from
different departments, and support optimizing the management and allocation of resources. On the other hand,
forecasters can also examine the verification results to improve future forecasting. Moreover, these results can also
indicate forecasting capacity of different models for model developers. Regular annual and monthly verification re-
ports issued by official departments, temporary verification reports required for the assessment and evaluation of
forecasters are provided by the inspection system.

National Verification System is overall standardized and systematic. The construction of the system
emphasizes unification of norms and interfaces., so as to standardize basic functions, operational processes,
data models and data coding information standards of the system construction and enhance the expansibility
of the system. The system is deployed on three Linux servers, namely Web server, database server and
data processing server. By updating and upgrading the system, the efficiency of statistical query results is
improved, the interactive response of the inspection system is faster, and the operational process is com-
plete and more standardized.

The system consists of 4 functional modules: Forecast verification, analysis of verification documents,
query and analysis of verification data and management of verification platform. The system organizes and
manages all kinds of data effectively, dispatches the verification algorithm uniformly, and is compatible
with new verification methods in the future. Key technologies include standardized data management, open
algorithm module management and scheduling, and visual analysis of verification data.

In order to provide references for provincial development of relevant verification systems, the specific
verification methods of each module and the detailed processing in real-time operation are also described in
particular. At the same time, the system provides comparison between results of urban weather forecasting
and ten-day, monthly and annual intelligent grid forecasting. And therefore, it strongly supports the oper-

ational research and development of intelligent grid forecasting products and operational tests.

Key words: verification method; system; framework; data flow



