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State-Level Gridded Quantitative Precipitation Forecasting System

CAO Yong LIU Couhua ZONG Zhiping CHEN Yun DAI Kan CHEN Tao YANG Yin

National Meteorological Centre, Beijing 100081

Abstract: A state-level gridded quantitative precipitation forecasting system has been built by using the fu-
sion of subjective and objective precipitation inversion, precipitation statistical downscaling, time split
method and other techniques. The technical structure of this system is reasonable, and its module features
a clear division. It has been put into meteorological operation in the National Meteorological Center, China
Meteorological Administration since June 2014, being able to generate gridded quantitative precipitation
forecast products with forecast time length of 0—168 h, 10 km resolution and 3 h interval. The gridded
precipitation forecast of the 13th tropical cyclone “Soudelor” in 2015 is tested and the results show that,
compared to the deterministic model forecasts of the European Centre for Medium-Range Weather Forecast
(ECMWF) and the subjective forecasts, this forecast can better reflect the spatio-temporal distribution of
typhoon precipitation, and more accurately express the severe rainstorm center in northeast of Fujian and
southeast of Zhejiang. The overall effect of the gridded forecasts from April to September 2015 is verified.
The results indicate that, compared to the deterministic model forecasts of the ECMWF and the forecaste-
rs’ subjective forecasts after inverse-distance objective analysis, the forecast products can maintain the
same predictive accuracy as subjective forecasts, and meanwhile can obviously improve the degree of spatio-
temporal precision of precipitation forecasts.
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Fig. 2 The flowchart of the fusion of subjective and objective contour inversion

/
32 / )
A1 1/

]i/

E \_/D.
L )

Nl |

Bl 3 J2 50 MR A B K S i B A B M R
Fig. 3 Concept schematic diagram of subjective and

objective precipitation fusion technology
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(a) 24 h quantitative precipitation estimation, (b) 24 h subjective forecast, (¢) 36 h deterministic model forecasts
of ECMWEF, (d) 24 h gridded precipitation forecast

40 0.18
35| = BUiREZE
— TS5y 0.17
30
g 0.16
E S
R
ﬁ@ 20 0.155%
® &
R 15
oy 0.14
10
0.13
5
0 0.12

ECMWFH Tl A F RALQPF
B 7 2015 4F 4—9 F TR 5L R T RUE
Tl A O E PR M AL QPF 107 R
RE K TS PF4 4 E
Fig. 7 The RMSE and TS comparison chart
of deterministic forecasts, subjective precipitation
forecast and gridded precipitation forecast for

torrential rains from April to September 2015

PO MR 22 30 mm i L (EA% G AL R OK TR RE 1
Jr HRER 22 BE B B2 B9 35 mm R E 26 mm. X
At 5 o KRG 6 (I W) i B M A A B o /K T
AT TR TS 43 85 WO wh o i PR
HRA — € B2 5 o 10 S TS B B L
0 5 A SO AR I DR L AR T 5 6 A K
T it B VA A D s 8 P R g )
I 3 o 4 7 MR R 2 A 45 R T B A A E K
PR A T B3 T 0L TR VI v i s PR A R 22
SESRHN L DN TR TR A T 4R

4 ZEigFEE
ASCREANA 28T B 55 0K Ak s B K

PR 2 GE IR B LA B S P B AR, o A AL A
SE i [ K TR BACR SRR 55 77 5K P i — A



1482 A

% 842 %

T[], % TR R G L A A X AR A AR
TR A T TR AE B B LR A — R N E
LR 5 ) A JBE SR fift RN 2 A A 5 B e /K TR )
BLZRGT 2014 4F 6 ATEER IR PO ESXHEA
b 55 107 P 3 2 AR B BT S ] KRG L K A
7 iy P S G DX S i R A DA R I SR JEE AR
AT it s PTORAE TTGRHR T A A A b RS 20 1 950
P BB 15 T 77 b AN N B R AR L H
L WK A0 AL B4 A 55 S A1 1A 0 9 SCHE L n 2015 4
U= TR B TR AR B A 55 . B KON R Al I K T AR AR
55 SR AIZ AL A AN ity Sy S Al 8 AT AR TR I
LA 7K B4R S i 19 1 i G 55 » ol TR K
SCGRAE X WK AR B2 AT Bt SR AR T T4 3t 1
BB MBS . RS it — DG
58 3 A 1k /K TR M A A H A o FEAE 3 v e Ok
Pl BV TR 5 BEAN S M L 53 A ik 25 i — 20 52 3
WK GE it R RUBE » 32 20 LR 5 K R 18 S5 R il i
X BEELA G TR HE— 28 4 R AL b B I )

&% ik

it SC A oRAE. 2012, T E AR K A0k 55 BUR B & Rt . S BHE
PERE,2(5):6-11.

BAA I, AR, T4, 2. 2015, 2015 4F 13 2 & KU“Fh il 7 itk A
5. T EKF] L (19) :19-22.

75 H gz, WL B L 25, 2010, MICAPS il ik % F & Btk 5 % .
K4 ,36(7):50-55.

e Tk % RN FEAE L SEL 2010, AHHlT8. 87 RE R IR AT K R4
B A3 B, 4 36(10) :102-105.

TLHE T T b L 4F. 2013, v [ DX a0 B R K R A T
A RSB 36 (1) :37-46.

Ty BE. 2015, AN A4 KA TR B A Bl 55 AR #F R4 0. 2015
AT RAEESR G KA URYE.

T S0 AL 22 T AL 2L 2015, Jb B0 T 9 B AR K B B L. S
% ,41(9):1111-1118.

JERFR L SR L S, 4L 2013, b 5T R T S 0 B BUK 88T 4 A
Fe . K% .39(8) :1050-1056.

il

AP R AR B L AL 20120 3R EDRE A0 Ak % A5 R TR
B R BERH R .2(5)  12-21.

SRR AT L. 2012, 28 B FEK TR B AR BT 5T 2E TR KGR B
J&,2(5):29-35.

Bidlot J, Ferranti L, Ghelli A, et al. 2009. Verification statistics
and evaluations of ECMWF forecasts in 2008 —2009. ECMWF,

Brennan M J, Clark J L, Klein M. 2008. Verification of quantitative
precipitation forecast guidance from NWP models and the
Hydrometeorological Prediction Center for 2005 — 2007 tropical
cyclones with continental US rainfall impacts. 28th Conf. on
Hurricanes and Tropical Meteorology.

Clark M, Gangopadhyay S, Hay L, et al. 2004. The Schaake shuf-
fle;: A method for reconstructing space-time variability in fore-
casted precipitation and temperature fields. J] Hydrometeor, 5
(1):243-262.

Lorenz E. 1972. Predictability: does the flap of a butterfly’s wing in
Brazil set off a tornado in Texas? American Association for the
Advancement of Science 139th Meeting

Novak D R, Bailey C, Brill K, et al. 2011. Human improvement to
numerical weather prediction at the Hydrometeorological Pre-
diction Center, 91th Annual AMS Meeting, AMS 24th Confer-
ence on Weather and Forecasting, 20th Conference on Numeri-
cal Weather Prediction.

Novak D R, Bailey C, Brill K F, et al. 2014. Precipitation and tem-
perature forecast performance at the weather prediction center.
Wea Forecasting,29(3) :489-504.

Pavlik D, Sohl D, Pluntke T, et al. 2012. Dynamic downscaling of
global climate projections for Eastern Europe with a horizontal
resolution of 7 km. Environmental Earth Sciences,65(5) :1475-
1482.

Schaake J, Henkel A, Cong S. 2004. Application of PRISM clima-
tologies for hydrologic modeling and forecasting in the western
US Preprints, 18th Conf. on Hydrology, Seattle, WA. Amer
Meteor Soc, CD-ROM, 5.

Tobin C, Nicotina L, Parlange M B, et al. 2011. Improved interpo-
lation of meteorological forcings for hydrologic applications in a
Swiss Alpine region. ] Hydrol,401(1) :77-89.

Yuan H. 2007. Analysis of precipitation forecasts from the NCEP
global forecast system. 22nd Conference on Weather Analysis
and Forecasting, 18th Conference on Numerical Weather Pre-

diction.



