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Abstract: By using precipitation data collected every six hours by 2419 stations from April 1 to March 31 in
2013, precipitation forecast data of ECMWF and Japan high resolution model, and hourly rainfall data fu-
sion by CMORPH (NOAA Climate Prediction Center Morphing Method) satellites and more than 30 thou-
sand automatic stations based on contingency table and Taylor diagram statistical method, the precipitation
forecasting capabilites of ECMWF and Japan high-resolution model by every 6 h, 12 h, 24 h segment are
comparatively analysed. The results show that: (1) Generally, ECMWF has an advantage over Japan
high-resolution model whose forecast dispersion is a bit larger. However, the forecast of ECMWF is rela-
tive steady, agreeing more with the observation. (2) The precipitation frequency predicted in weather
forecasting by the two models is higher than the real case while the forecast of rainstorm frequency is lower
than it. However as piecewise intervals increase, this situation is improved. (3) The 6 h fractional precipi-
tation weather forecast score by ECMWF is lower than by the Japan model while the 12 h and 24 h fractional

precipitation weather forecast scores of ECMWF are higher than those of Japan model, but its rainstorm forecast
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scores are all higher than those of the Japan model. (4) By changing forecast bias using threshold adjustment, the

forecasting skill scores are improved to some extent. (5) Regarding the spatial distribution, the model can forecast

precipitation more reasonably in coastal areas than in the northwestern area.

Key words: high resolution model, precipitation forecast, Taylor diagram

51 5

B T3 HL a2 B B A AT X RS TR ORS 4 Ak
TR BE 5 SR S BT 42 1+ 3 2 B R M T A A A 3
Pk . R B R L — R
A i A58 SO0 /N RUBE R A LA R 0 - SR 1T 38
B 2 FE R IE A — o B = TOUAR o 1 2% =5 43 BF
ZEAE P Y — S /N B A A 1R 22 7T R B0 AR A
HR R B Y R R T R (Mass et al, 2002) , Iz —
g N R EMY R STRFAS T 2B R
(Chakraborty,2008) , [ I 155 43 ¥ 2 B0 (4 = 19 7
Fi oA 1 3 T N T I R 56

T AT A I T A ) TR 8 ) AN AN AT DA A X
YRR 58 S0 K i T R O R S 2 (R L
25,2005 X H 4. 2013 1 B 78 4. 2013) . i H.A] DA
Shy T 53 A AR AR 1S BT 2 T A 05 S, 1 T4
O 2 1 2 B fig 07 (B N 4155, 20125 Bk B 55
20125 PR ITEF . 20115 RERK 5. 201 1) o DT Ak 3 57 Jin
HERf G AR . © A BRI ST TAE L ] 57w 4 (201D
Xof ] 5% 58 U v S UL 55 #E 4T T AL s Lean %
(2008) K 36 T AS[R] 43 HE R T 36 B S5 R i 43 BE R 4L
(B T4 A2 =X 1% X 9 P B UK 3 BE 775 Gilleland %
(2009) FLHE T 5 Fh 7 12 %) 5 43 B 28 B0 2R 7K T34 1)
o 36 TE 43 s A A L0 ) %8 R %o R 4 9 R AR X Y
Rt /K T0UAR VY 3 A B EE S

ECMWEF | H 7 %5 {f 194 455 =X 7 i 72 36 [ R <
TR 55 A & T2 1 GRS Be sk, 2012) , {H
T8 43 Pk A N B ) B R A b A A T —
e HAME L AR SCE S A SO0 I B e STt 6T L
5 X T BE 7 010 % R 3 B, 7 e S AE 1 40 A A 2
6 7 i X P22

1 BRIk

L1 ##

SR E AR (1201244 H1 HE

2013 4F 3 H 31 HAE 2419 A~ G 355% 6 h FEK & W
IR s (2) A H 08 A 20 B (b mUEE, R ) & i #Y
ECMWF 15 73 B R BUE B ™ i, 5 8] 73 B 580, 25°
X0.25%(3) % H 02,08,14 F1 20 B KA i) H A =
G HEABUE TR 7 L A8 ] 3 BE AR R 0.5° X0, 5%,
52 ORI BR ] AU LG 23 BT S BT 84 he i K
Wi e 15 (4)CMORPH TLE 5 [ 2l 08 I 3 1) 125 fif
WK & fh 4 7= 5 Chttp: / www. escience. gov. cn/
metdata/page/index. html [ 2013-03-31 ]), X =5 [d]
S3PERR 0. 170, 17, K 56 A [m) DX I 3 7K 78 412 BE ) 1Y
22 SRS 23 BE AR (B R 5 AR A — By 0. 57X
0.5%

L2 Ak

iE IR (DB EZEILR 6=0//0,
R A R TR 22 E R 7347 B0 TR
5L ) 25 55 IF A AR B I (Taylor. 2001 5 5K 7% 55
L2001 DR . (2)iad 2 X2 FIHRITF R K
4 BFE R E(R D,
R1 EBAKEMHIIEKR
Table 1 2X2 contingency table in terms

of counts for precipitation

PURIE= RS
i
T = A FE P
KA A B
K KRA C D

AFIE S SR A R4 51 - (D BURAR % Bias

=%$%®mhwwL%%ﬁW$ﬁﬁ$%ﬁﬁ5

LI =41 T A ) R L3R5 (2) Il R 2 6 % CST

:ﬁ(Schaefer, 1990) , 8 ¥ iRz A TS F
43; (3) TSS F 43 ( Peirce, 1984 ), TSS =

AD—BC . e ;
Oy W T RS B % 4R 2 57

TSS=0 F/n LW R 3 75 ; (4) HSS 3F 43 (Gilbert,

A+D—E
_ —
1984), HSS = 5 BT CTD_F o E

(A+O)(A+B)+(C+D)(B+D) .
ATBTCTD CHSS bk




A

426

% 5540 %

B LS 28 2 19 T 1 5
2 KER AR ST

2.1 HEXMERRE

bl 28 W 2 85 2 A AH OC &R B0A] LR B ECMWE
BEMLTHABRK, 6 h4r B ECMWF £ (& 1a)
AHE R U R GR 0. 48 45/ 0,30, 1 H AR (&
1d)0~6 h FH5¢ R EALH 0. 36, Ft/NH 0. 20, FEIEAK
T ECMWF #2,12 1 24 h 4 B[k 5 0000 3 1
R A RMRI. & 73 Bl g i3 m, fid 5
WL 1) AH 56 2R R A B P B 7R 12 ho )
BelEok BRI AF. 24 h 4 BrikZ .6 h oy Bod 22
BUAHSC RBCR PR S8 S T R & H.

AT H 5 0 I 1 A A 22 LE (R B ECMWE £
3 6 h(& 1a) .12 h(J& 1b) 5 B AR o<1, F AL
T 4 A1 A5 b R R A L s )N 5 24 h (B Te) 43 B
WIAH B o= 1, & WA X 1% i 7K 41 4 U0 0 i e fh
Ko HARBK 6 F1 24 h 4y B K iR Bl 5 EC-
MWF AL, 12 h 73 Bk 8 ECMWE &
2 G AR S A B

Fb 55 PR A B U ME 25 LA o 128 A0 B0 T LR
IR, Bifi 75 43 B R] B 08 1850 A o 22 LU A2 32 W7 4 K
f 1T H AR A5 X R B O R, 12 h A B KT
PIbnuE2E e H:E F 1 A4, 1 ECMWE #5258 12 h
S FRUE 2 HAEAY S 0. 73, PIARER I FE 0~24 h
B BEIK b o eI T 1 AT AR SO0 R K Y
PRUEHEA — S, MAh, 6 h 43 Bh ECMWE 25 o
Toka A A i H AT 30 h Z Hif bs o 25 LU AE
o SRR/ L 30 h Z 5 B HE KL X AT R B T
P21 A () 2 50 Al 7 28 oy BRAL A

TEARF 73 BOE LT s ECMWE A5 34 5 i 1 22
Fo o B/ T H A, RV 2R3, ECMWE il
AR S WM FE I —. LA, HARB
ECMWE #5% 2 [ 7K 41 125 108 i A o 3 3040 i 1 190
FeR R, ECMWE 52X B K 3 4 AR XS - 52 5 0
DUAELAE G M 3 s 38 5 iR 22 8 /N ECMWE 5 43
PR O B K I TR L T H A,

2.2 ®IGiES

% P&l 55 1) S PR K L AU X2 6,12 Fi24 h
3 B HE T % R TR O 20 R AT R 6 o 2R 2

0 B RRK S 9 R 4y AR 6,12 F1 24 h B K & 43 il
=25.30 1 50 mm M A BW. FHH T KRR
i SeE T F R ARG O 23 WLIAE .

AT H A 20K F (B 2a) o 1 FR 304 H 4> 45 X
RN AR A2 55 S B WL A 22 53X — B4 4 ECM-
WE B b 2 B0 Oy B 3%, Bl 5 701 41 B A
ECMWEF #2545 1 7 47 47 % 22 38 s B A B
AR A AE 6 h A W A BRAE .6 ~84 h £ 4k +F
A TR

A3 AT AN A X B K R TR 25 5k B, ECM-
WE,HARA 0~6 h #i4 (B 2b) i % POD=
A/CA+C) 451K 0,96 F1 0. 94, 5] 78~84 h T [
9 0.92 F1 0. 89, ECMWE # { #i 4 . h 46 T H
A H ECMWE #i( % #fi 2 FAR=B/(A+B)
T H AR 0. 13, 5 8 ECMWF #: CSI
PEOM AR - 31X 5 TR R 22 (Bias) K2 W1 15 B0 3 A —
L FE TSS 14 (] 20) BRI FFERLE S, H
AR TSS Wik 8k m T ECMWE 8, ) % B
BLEE I J5 B 0 W TR 37 43 45 % HSS RN R (1
H AR HSS W4 388 B 3% = T ECMWF £i:{,

P A 8E 21 2 T TR 00 2% 45 5 B i A1 ECM-
WE 5 i 1K 5 Sy BH S i 990 41 B 2% 0 38 m» H AR
A T T A0 2% 3 7 4 i ECMWF 82 5K 725 4k s
BRI (E 2a), B AR T 7, ECMWE # 5 2
CSI(K 2b) .\ TSS(& 2¢) fi1 HSS(K 2d) W43 15 %k
EFH AR, H ECMWEF #i4 8 A e 78—
SRR PP A48 ECE R AR T H AR R X R E
I PR ) 2 B 220 R L P53 R B

7 18 B A% 2 I P v R K R AR ) A AR A L B
i 85 (Bias™1) o 2 TR 54 00 238 ¢ 52 B Al 2D ( Bias<<
1) Yl /) 5 R 0 48 H (0 B3 7K B0 2%, 18 in & W9 990 4% 05
RN RE S P m Ay 1T B DL H AR AR Ok S A
PEREBEK SR R, 25 R R 6 h 43 B WY TR Y
HI# R F=1. 0 mm,O0>>0. 0 mm; % [y 7 4z B i
# 4 . ECMWFE i, F>=15. 0 mm, O=25. 0 mm;
HA®R F>>19.0 mm, O=25.0 mm, Bias BT
T 1. PRSI R AR R K A R O 22 1Y 1 O A
2 3 e (B 3a) , A BN CST(E 3b) .\ TSS
(JE 30)F HSS (] 3d) 343 Fi8 %3 K B 48 &, HL
ECMWF #5245 51 0 18 35 . 1 F B AR,

AR R TR TR (B S %% T TR IR 25 Bias 7€ 1
B 302 38 By« 5 S BroUL I B o — B (8] 3a) , ECMWEF
H A 5 X CSTPE 43 45 K0 CIE 3 b) 4 8 4% i 43 1 2 w80



54

K% 95 45 - ECMWE | H A5 23 B A5 2 [ K B41% B 77 104 LG 3 A

427

Ml e (H—{t)

71

Ml (H—{t)

VI

brififw e (H—1k)

T
(a) ECMWF: 6 h -
e
00— — ©
SN
- %
L75 @‘ﬁ]/;/ N - ;T —
N\
/ o ~ N
- 7 9
L/ s NS\
.50 s —
VAR / P
// X / \
250 /N /\» -
/ / i N
‘ \/ / \
\‘ ‘ ( |
0.25 0.50 0.75 Ref
FrifefZs (A—1t)
(c) ECMWF: 24 h o,
X N} ©
00 f— — o — -
~ \/.\/ Q(.\
- %
.75 J/ N — QT —
/ —~<
/ P -~ \
9
L/ / NP\
.50 N "
7T~ / P
// />< / \
/ \ \
25 S
/ / AR
| \n/ / \
\‘ | \ \
0.25 0.50 0.75 Ref
FrifefZs (A—1t)
T oo
(e) RITD: 12 h -
00— — %9 : A
\&\ > P — Q/'\
o
.75 / DN\
/ — <X
/ P - \
9
L/ v NS\t
.50 - ~—
7T~ / P
/ X % \
25 / /N \* -
\/ / )
€ | [ u
0.25 0.50 0.75 Ref
FrdfifzE (4—1k)
& 1

| ®84 h

<78 h
V72 h
066 h
%60 h

| +54h

« 48 h
@42 h
= 36 h
<30 h

~|A24h

> 18 h
* 12 h
®6h

~»72h

X 48 h
®24 h

—_—10 W B Yo
[SS I Ne - Rl SR N
SO s

exv>on®
btz (F9—1k)

fifwZs (H—{b)

7N

fifwzE (H—{b)

2N

—_

.00
75
.50

250

.00
.75
.50

250

.00
.75
.50

250

Prififi 2 (H—fk)

ECMWF &3 #2838 6 h(a) . % 12 h(b) .7 24 h(c) DI M

HARE PR AZ 6 h(d) % 12 h(e) fIZE 24 h(D K 28K
(Pt %% i Rel g WL 3% . 04 3% 31 S5 5 9 B 5 A 38 B A 6T T Reef A b o 22 T4 425 15 761 o 7 6% £ 10
AR Rel MM E BB TR E S % 5 Rel MBE g5 03 HAR X T Rel i 57 fR2)

Fig. 1

Precipitation Taylor diagrams of ECMWF model

(a) by 6 h segment, (b) by 12 h segment, (¢) by 24 h segment and Japan model,

(d) by 6 h segment, (e) by 12 h segment, ({) by 24 h segment
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(Ref means observation field, the distance between forecast and the origin represents standard deviation

to Ref; Cosine of the azimuth of forecast field stands for its correlation coefficient with Ref, the distance

between forecast and Ref represents its root mean square error)
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Fig. 2 Rain or shine, torrential rain forecast skill scores of ECMWF and Japan model by 6 h segment
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