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Verification of GRAPES_ Meso Precipitation Forecasts
Based on Fine-Mesh and Station Datasets

XIONG Qiufen

China Meteorological Administration Training Center, Beijing 100081

Abstract: The high-density precipitation data from both meteorological and hydrological observations in
China are interpolated to fine-mesh grid at a resolution of 0. 15° by combining the Barnes scheme with pre-
cipitation frequency, then 0—24 h quantitative precipitation forecast (QPF) from GRAPES_Meso is inter-
polated to the station spot. The QPF has been verified against two datasets using BIA, ETS and TSS.
Moreover, an object-based verification developed recently is carried out to verify the rain-cluster more than
5 mm. The results are as follows: (1) For all thresholds, the QPF exhibits a higher performance in the
east part of China than that in the west, as well as more skillful in plain areas than in mountainous ones.
The model forecasts more events above the threshold than observed in the upwind side of mountains (over-
forecasting) while the model forecasts less events than observations for interior Tibet and the north of Xin-
jiang (underforecasting). (2) As a whole, the scores calculated for the verifications against gridded obser-
vations have shown that the model performs better than could be anticipated from local observations, thus

gridded observations better represent the gridbox behavior described by the model. (3) For the threshold
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more than 5 mm, the distribution of number against the cluster size of the QPF is similar to observations.

Especially, the best forecast is to the cluster size of 60 km. As for spatial distributions, in the east of Inner

Mongolia, the Northeast China, North China, the region between the Yangtze River and Huaihe River,

Shaanxi Province as well as the south of Gansu Province, numbers of QPF are almost the same as observed

ones, but more to the south of Yangtze River, especially in the east part of Southwest China.

Key words: precipitation, gridbox validation, station verification, object-based, GRAPES_Meso
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Table 1 Contingency table of forecast and

observation events for a selected threshold
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B 7 BT 5 mm DL b R K OB T 359 11 b 35
A3 A s 5, GRAPES #ixC Wi 5 mm P b K (19 1k
BtE NS RS AR AL Al T HE B VS L H R R
T A R DA 7 0 A6 5 00 0 RO 2 s xS RV
AR B b TV 43 A1 A i B AR — 30 1 AE VL DA e TR
2 F LI YR E  Jt H R AE VG R b X AR A £ 5 )
AN R I AR LA 1L — 2 TR U 22 1 LK
ER e AES IR = NNt 5 o N P T V3 &3 | B s RO U
MYRB, X5 3.1 F0 3. 2 o FHZ BPE 4 7 B 40 0
10 235 S — 300, A, 3 I Ml TR XoF I K 1 4 A A =K e 7k
TR HRA — 2 B



.
192 L

% 937 %

70 80 90 100 110 120 130°E

70 80 90 100 110 120 130:n
B 7 5 mm Ph_F R K AR 25 04 8y 70
Ca) S5 (b) ik

Fig. 7 Spatial distributions of annual precipitation

number for the threshold more than 5 mm

(a) Observation, (b) Forecast

4 gL AiTie

2 LIRS Lo A T R R A G B 45
# A  GRAPES #3078 3 [E] R 358 1 J it X T 41 2%
AT 5 8 M 2 A% 1 9Y 7 1L IXC Y R K AR RE D A
5590 T 45 G0 UK L RIS B R R G 2 R
Tl R S ) R R R DL A R K R B
i 25 {EL 57 B R 50 ) 2 IR 3 R vy o T RS A 6 114
ZEEM E/ NG L2 s M K S0 i ETS 1TSS WY fE LL
ol G 6 1 R TR R A5 B 8 DX ST LA i
K g ok .

(CO R ENEN VR Rt KA Ty o A R o 4
158 2R /K TR L sl A6 6 B T 30 4 15 B 5 Py
OrE SR BT K N BRI B 61 AT LR WL R
A T 2 4 4 ) % 3 B [ /K B 20 oo Al B LR A
AR R S 4R B T — R g AR, ik
M AR R 240 P AR K BT SR T ) R B
WA 562 753 » 73 AT 9 1 A5 SO0 XS R R
SURF AL A T BE F7 8 0 i GRAPES #5200 23 18] R

J& 0 60 km e A7 BTN AT B4 1 TR BE 7

o Tl L0 oK BEAT QPF A6 96 19 7 5 A7 AE
19 75 T A9 AN K — T3 T i K A X A 8 0 A A
G2 G ol LT 5 ZF 4 M5k Z B AE 22 5] .
S AT A A 7 U5 A TR 5 | Ak A 36 1R 22 5 el T UL 3 A
4 53 AR AR AN K 50 5 il 5 6 3t DX ) R EL 2 5 Al Y
i S A GETT P B PR K P AT BE S EOR: S A
H X R A DX ) AT AT i AT i A5 K
S JE IR, 5 — 7 T s B R AR S K T
AL A5 R RUBE B 45 0 U RAR X 3L » BEIE 1B W %o
(ALK RNy R (ERVRII LG ) SN o A L
003t P8y e A K A (L A S b PR AT ST A B
0 AR 3t A 6 ) R R LR A I K AT 3 e ) o
JRHEAT S8 TG 30 L R T 9 A S A R

JIAh BB A TR ROBE 7 Al H R S T B
E  BE A 2 MR BE FC Y FE KORS 240 A% A3 AL BERE Wl 5
3 M P B S A A Y R K TR A B P RURE UL R
CBARASE  FAE K TR - DA A e K B A 42 43 05 —
P e

%k

[1] Murphy A H and Winkler R L. A general framework for
forecast verification|[ J ]. Mon Wea Rev, 1987, 115: 1330-
1338.

[2] Casati B, Wilson L J, Stephenson D B, et al. Forecast verifi-
cation: current status and future directions[]J]. Meteorol
Appl, 2008, 15:3-18.

[3] Kain]J S, Baldwin M E, Janish P R, et al. Subjective verifi-
cation of numerical models as a component of a broader inter-
action between research and operations[ J]. Wea Forecas-
ting. 2003.18.:847-860.

[4] Yates E, Anquetin S, Ducrocq V, et al. Point and areal vali-
dation of forecast precipitation fields[ J]. Meteorol Appl,
2006, 13:1-20.

[5] Christopher A, Stefano M, Marco C, et al. Verification of
precipitation forecasts from two limited — Area models over
Italy and comparison with ECMWF forecasts using a resam-
pling technique[J]. Wea Forecasting, 2005,20;176-200.

[6] Tiziana C, Ghelli A and Lalaurette F. Verification of precipi-
tation forecasts over the Alpine region using a high-density
observing network[J]. Wea Forecasting, 2002,17;238-249,

[7] Christopher A, Mariani S and Casaioli M. Sensitivity of pre-
cipitation forecast skill scores to bilinear interpolation and a
simple nearest-neighbor average method on high-resolution
verification grids[J]. Wea Forecasting, 2003,18:918-932.

[8] Harris D, Foufoula-Georgiou E, Droegemeier K K. et al.

Multiscale statistical properties of a high-resolution precipita-



2 3

&

-:GRAPES_Meso #5214 F& 7K #% B K

6 1 sk K6 36 40 A 193

9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[191]

tion forecast[J]. J Hydromet, 2001,2:406-418.

BRI T LR BRBRAT. 2002—2005 4 T213 B R K Wik

F‘ﬁ.ﬁﬁﬁ%‘i}um. S 4,2006, 32(8):70-76.
OBNLEAVIYL, % T639 fE X 2008 4F K VT B &

jtk% PERE KRR S RBMEROKER ST <4,

2010,36(9) :60-67.

TR BLAR T b5 B2 I A] 20 8 X e KRG 38 B 4R ik

1], K4 .2009,35(11) :3-8.

FW s 2 M B KRS B0 T 58 A T B KR 56 T A R Y R

4TI, K% .2007,33(12) :61.

A5, £ /. 2007 4£ H 2 GRAPES_Meso 15 & 30 km #i 2 X

R B[], A4, 2008,34(10) :81-89.

ER. 2004 4F 3 TR 25 B0 TR A X

MR % 2 4. 2006,17(3) :316-324.

=) 220 W A L ARG 0l 55 BOE TR K R Y [l

Jii 5 R L], K4 ,2010,36(7) :26-32.

Tustison B, Harris D, and Foufoula-Georgiou E. Scale issues

B FEK BURPEAG LT ]

in verification of precipitation forecasts[J]. ] Geophys Res,
2001, 106 (D11),11.775-784.

Weygandt S S and Seaman N L, Quantification of predictive
skill for mesoscale and synoptic-scale meteorological features
as a function of horizontal grid resolution[ J]. Mon Wea Rev,
1994, 122.57-71.

Gabriella C and Anna G. On the use of the intensity-scale
verification technique to assess operational precipitation fore-
casts[J]. Meteorol Appl, 2008,15; 145-154.

Gheli A, and Lalaurette F. Verifying precipitation forecasts
using upscaled observations[ J]. ECMWF Newsletter, 2000,
87:9-17.

[20]

[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

Rodwell M J, Richardson D S, and Hewson T D. A new eq-
uitable score suitable for verifying precipitation in NWP[ M],
ECMWF Tech Memo, 2010,615; 37.

Keil C and Craig G C. A displacement and amplitude score
employing an optical flow technique[]J]. Wea Forecasting,
2009,24.1297-1308.

BIVLAR, Sk AR, . K ILHBR 0. 1R AR 2 H K B 42
RS REL) ], AR IR 244 . 2008,23(1) ; 136-149.

Elsner ] B and Schmertmann C P. Assessing forecast skill
through cross validation[J]. Wea Forecasting, 1994, 9:619-
624.

iAKW A E GO — AR 55 BE TR R S
GRAPES 1y % J&[1]. Bl 258 42, 2008,20:2393-2396.

Ebert E E and McBride J L. Verification of precipitation in
weather systems: Determination of systematic errors[J]. ]
Hydrology, 2000, 239:179-202.

Davis C, Brown B and Bullock R. Object-based verification of
precipitation forecasts. Part I.

mesoscale rain areas[ J]. Mon Wea Rev, 2006, 134.:1772-
1784.

Methods and application to

Marzban C and Sandgathe S, Cluster analysis for verification
of precipitation fields[J]. Wea Forecasting, 2006, 21;824-
838.

Daly C, Neilson R P and Phillips D L. A statistical-topo-
graphic model for mapping climatological precipitation over
mountain terrain[ J]. Journal of App Meteorology, 1994,33:
140-158.

Co A BN TR 43 B A A TE X AR I
R K B i R [T ). R URE£, 2006, 30(12) £ 185-192.

"
RS R R R

BBk 2 : GRAPES_Meso £58 3X fy [ 7K M A2 360 1 0t i A6 380 20 A7

25 : GRAPES_Meso £33 At Fif 7 H% s A6 98 0 3l i A6 960 20 A

RERKIY : GRAPES_Meso 153X 119 4 7K A o A6 36 10 o 46 36 43 A7



