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Methods and Platform Realization of the National QPF Master Blender

TANG Jian DAI Kan ZONG Zhiping CAO Yong LIU Couhua GAO Song YU Chao

National Meteorological Centre, Beijing 100081

Abstract; With the development of the weather forecast modernization, forecasters are facing challenges
brought by meteorological data explosion, the increasing demand of the service front end as well as the
wide use of objective forecasting technology. Traditional quantitative precipitation forecast (QPF) techno-
logy, which is mainly based on manually plotting precipitation areas, can no longer assist forecasters to
demonstrate added value at higher levels. To support the forecasters’ central role in the QPF procedure, a
subjective and objective QPF blender was designed and developed. This platform helps forecasters to take
control of the whole process of numerical forecast from the following five aspects: selection from mass
forecast data, integration of multi-source QPF, adjustment and correction of QPF, grid processing and
service product production. The intelligence of the platform is secured by the development of a number of
key supporting techniques, including multi-model QPF dataset construction technology, multi-model QPF
integration technology, QPF field adjustment and correction techniques and gridded QPF post-processing
technology. Based on MICAPS4, the main functions of this QPF platform has been realized. The “QPF
Master Blender 1. 0” version was released and put into operation in May 2017, which has obtained good
feedback and effectiveness. By the end of this paper, the future development of the platform is prospected,
including the development of numerical model verification tools to support forecasters to make the best

judgments, and research on the fusion technologies of multi-scale model information.

x AT (RO BHBFE T (GYHY201306002 il GYHY201206005) M 1 [ S 4 J 56 4 A 48 1 5 3 FH 3 H (CMAGJ2015206) 2 [7] %8 Bl
2017 4E 11 7 8 HlleHis 2017 4F 12 1 20 H & i
A R, 32BN SRS B R BRI 0 5T . Email ; tangjian@ cma. gov. cn
WAEVERE AT, NSRS B 2 & FE K U7 10 A BF 5. Email: daikan1998(@163. com



%8l

RS R ARG E B K BUR TR R B S 1021

Key words: quantitative precipitation forecast (QPF), big data, intelligent forecast, gridded QPF, weather

forecast system

5 H

K 7K S i T B R A b 2 —  AEVF 2 TR,
JH 40 4 B o6 8 /E B (Kim and Barros, 20013
Messner et al, 2014; F KU %, 2011 ; B & 4 55,
2010) o g NERT 3K 5 2% B Bl oo dE Ny T B K
4% (quantitative precipitation forecast, QPF) i
% . HeFBtAF(2016) A 1E W T QPE HiHRk £ AR 1Y
HEE L i B A A B & e A e i s b BB R Y
N 15 QPT Ko 2 35 2 42 T (H B4z 5% 78 L il
- BEE B AL A B I BOR BT BR . ARk L B R
TR 55 ARG Y A J& el £/ 45 i 4k 51 7 QPF
b 55 3 B P A O U 32 B = A 5 T PR

e Rk A TR R EUEE B Pk, BLR
QPF k55 7 A B B X Bl S a2 B R T
Wee 7K TR BE 7+ 2% 1] 4 3R 800 0041 A5 =0 7 m 5
It [ 58 36 40 B3k 2 0 T I 25 43 B 38 L G0 B v
WK X i # 0> (European Centre for Medium-
Range Weather Forecasts, ECMWEF) ) #f 7& P4 £ (&
Wik 2SR5 9 km/137 )2 (Malardel et al,
2016); 7k [ [ F#F & ) GRAPES # X & 4 (Glo-
bal/Regional Assimilation and Prediction System;
IR T 1 UL 272 I, 2006 5 BRAENE 55, 2008 5 5k AR FIIL
S, 2008) #2445 25 km 43 H A< SR AL . 0L A,
i b T AU R 2 Sk B Y B (B TR = S i 4 R
GRAPES-Meso ( Bk & #% 4. 2008 ). GRAPES-
RAFS.GRAPES_3 km, DA KAk A 7R FIAE B X 35
L 5 B BB (bt // ema-nwp. org) B
IR RS AL RO 55 1 22 S04 T A S BRI RE
K I AS B A A S A R R AT A i R R 0
B AEGHEAXRGE WG Rk E, I ECMWFE
(Palmer et al, 1993) #1 NCEP(National Centers for
Environmental Prediction; Toth and Kalnay,
19935 1997) iy BRAE & Bl 4t R 48, W E AE 2014 4F
THR ) T639 LG ARG, KL AL B A2 ERRE
4 (THORPEX Interactive Grand Global Ensem-
ble, TIGGE) &4 (Bougeault et al, 2010), Fr4xEk
GRS . B RN IR 5 A TR &R Gk B

\\\\\\\\

2014) . [H i) GRAPES_Meso [X Il & & S W 1E
AW 5E 35 CoRR S5 L 20145 7 B R 45, 20095 Bk ) 3%
85.,2005) o PRI il S T A ) DR e L OB 15
BERBEIH K. P EARRB MR KA
MBI IR LR H AR RG 2 D43 2016 44
AR BAR 2015 AR E TR HE K Ak 2 0 %L
PEiKF] 6. 54 TB. B3] 2020 44 T+ 23 60 TB LU
b 3X 4 AR D3 AT DA M P A A A A PR A
B ok BRI

FUGEKk B QPE 7 it I i 3 5 5K AN B 4 5
AP . AnAE K SO QPE #2873 B 38 35 5
1 h 1 10 km PATF A BE B & 1l 33 8 41 1 25K (Ar-
naud et al, 2002; Zehe et al, 2001), H#fEMHZR T L
# % (Knebl et al, 2005), iy id B 7 5K, 98 & R A B
B 0> (Weather Prediction Center, WPC) @57 T
SERERY AR R ALHE R R Z 3/6/24 h ZB QPF
N A S A Al Tl 1 5 o S
2.5 km, PRARZEWLCIFE QPF WL %5 £ 4, I
1E 2015 4R H 7 T4% sk QPF HdRll 55 . & FH % WL
BN TR 53 1Y 7 DX T B 4 g 23 BE R 5 km 1Y
QPF 7= 5 (BB 4, 2016), 2016 4F & i lCHAL S
SO 55 KR (2016—2020 4F) )42 H S w H
b SR A 2020 4R A A3 (8] R 6] 43 3% 22 43 ) 3% 2]
1~2.5 km F1 1 h (485 404 2 46 B4k . H 2% 9 E 5
AR X [ B 5 i B PR HF 1096 ~ 2006 I 4R i 3
fege 3t T E et QPF i fe . C A BE S Tl b1 52
M ERHAR.

5 = REEAZ 48 BORAE RO 55 v /9 )3z 6
FH 6B AR G (4R Bk R . 4 Novak et al
(201X WPC iy QPF WUl kA7 WA » 2 I B4l 51
AR T 28 o0 A 22 17 1E R RS RJEE 7 vk Ak 3L S 1 % 0L
QPT il g B AT 1A I P 34 s [ A A 16 DU 7E B K AR
Hl QPF V55 W AA 7 I R B dne e 4067 U vk
12 TS P73 b C 28 2 alms SO 2 74k O (B 2 5
55,2016) . B W IAHE AR LE Tl 03 3 B T AP 43
IR R A A 3 AT (D) B4R 5L 1% G (8 1
PRAE XS A X B K B R eV 25 T OE B &
QPF 75 1 BE % 55 4 3t 25 AR T4 O3 3 & 20 A 5 (2)
BREEIT IESb P 5L i 2o % R <R 40 A8 1 4y
v e XoF R DX A7 5 A G A 1 AT O A L R T 3k T



1022 A

% 5 44 %

MEL TS P43 (L AR XE 28 30 s ok 5 (3) 24 & A 2% T il
B T4 B A DR R 55 2 AR sk e A Tl 233 K
L&

T AR Bk A TR 5L A R R B
FEA8 B W SE Ak, R0 0 B INEL L 7E T = 2 T R
PEVERD . e % (2016) 45 L TR R W9 ff (0 75 B
AL 5 0 107 b A e ke SR R T
G 6 T Ay o A5 X T 0 T A B A 1) BE ) 0 4 T
N A Re A 1t 842 4 0 %l B ) BE T TR A5 B
14 1% 36 R fige R LA Bl FH P 306 AT B 27 D SR AR B 5%
A5, ARTIEE (2016) it L 360 V) A 22 R R A 4 L sk
P14 T 41 4 L 5 B T S BRI . e, A
WFo 2 T B R WAELG QPF F- &5 . 1 B Wi 61 57
Xt Z Rk .

Lob g5 it

L i e 5 T A X AR BN 15 S LA AR AR Y Y
QPF /™, & FH WA & QPF V& W ks
BRI, R AR R O R R G R A T AR
B4 I kL ] B SR FH AN [R) ) 2 0 A 42 0 4 2 2 4K
Tb AR PR AN TR DXL 2R 4y i AR R Y R AR
A PLB A . 53 A AT 28 AL Y B 5 T $2 it AR
HAMNFE ) QPF B fE B, 6 a0 e BR B E B R S
R ARERENFEKGRE EAHEXRGHE
PRI TR A0 AN 8 2 M AT HE 2 0 AR o KR B =
A3 HER ) v ROBE B AT LSRR X6 9 1 R K R G T
B HARSERE . HAT. BRI 55 AT
R JERES T B 04 O PR A 4 T B PR R A
H., W7E3EE WPC 1) QPF il #fit il ## (Petersen et
al, 201 W - TR 375 ZE AT 100 2 A4 BO(E 5 X Y
Wi 4 R kAT R 5 v Al A WPC MASTER
BLENDER”3 {4 5 o PR 18 45 85 =X 101 41 OF 4K 418 A6
55 PPAL 25t RE N PR AR i S A TR 43 B R Y 7 5
i B 2h ik J5 A BRI 5w 4 BER = 0T T k4
25 KBRS0 55 Hrts s 285 25 M R AR HAR O3 A B
iz BT Ak G 65 45 20 A7 A% 0 T4 i 4 IS A% [ PR 4
FEXF A A A

S G G EG N QPF L5 R (B D, il
iz 0130 DL AR QPF S SR Al G E oy ECM-
WE 4 BR800 Ve 0 B 0, 25 HAR LA B
BEOUL T 4 U5 ¥ L AR S R MICAPS | 23 4]
T H 2 i A [] 45 1) B K v DX AR 2k B Ja B T IX

HRGQPF L 55 i f

LA QPEF &5

i G A-QPF i \

ST ,
HARTE 3
-~ 71
%@\;/
EAQPF™= QPFAEL e
QPTIH#ERI
itk HSHIQPFRE iTiE
L TNes Iy
e ‘J/:;{;,o
@\\/ = He 50T
. =
Ty 5 7=

K1 M85 QPF L& iS5 &M
Al A QPF - & J X L
Fig.1 Comparison between the traditional
QPF process and the subjective and

objective integrated QPF process

SFlELl i A S0 5 A B 56 B o M 1 bl
R AT TE T 0k AT AOM) i B R £ R s A
P [ 72 T T2 55 B 2 v IX b5 3 T4 i AL ) A B
PEREICIE Pt s BEA TR AR T AR 55 o 5K Al 45 A
[F) Rl 7= dl o O ot AR AU S5 (2016) 32 H 1) %R
T Y 55 TR B R AR HE SR L B 3 % U A
B QPF -G N LUE 5 AR (1) H T 24t
3\ QPF S I B 5 o M B0 A [ s 2% A ] 245
TR R 0 e P 22 5 B 5 ) QP R U5 (2)
ARG 0T g S 30 9 8y A A 36 A X A S AN i S A 1
A R I 250 QPY 4 B AR SR AT F A5 T 45 5
(3D F& T 45 b UM A5 0 R o A R 22 1 LA L )
F QPF #4371 & HOR EHZIT IE BRI — K
TERAUIE I 5 5 (4O B IS s AL e Ak B 3 5 e
T8I0 37 R4 T 3 18] B R BE L 18] 45 43 45 21 55 23 B
FO RS TR 5 (5) d i AR AR 4% M IR 55 7 5K 4 % 1
T L U R L R A T R TR S A A
A 5577 o 2% IR IO 22 R RE H R Bl AR B 4
1] A K A TR AR bR S B T AR T S B

2 REHA

2.1 K QPF HWEMERA

THEWEG QPF F & L2 K QPF 52w & i



RS R ARG E B K BUR TR R B S 1023

AL . AT AR AOR B AR B SR IR, B
ANTR) Y 3 B BERE i s g R RBUE R O XA
GR Do L, 5 2B v B i 4 2K S A7 il 6L
WA g — i 20 QPF S Bdli 4 . i %k
B R FH 8 A7 % R T 41 8040 152 491 ) Net CDF 3¢
i 3 (Unidata, 2017) 645 5 7 14 A1 4E & T4 P
ROCHAE o A7 filt DU B2 B A b o i 4 B0 U0 ) S
NP
XXX_IT_YYYYMMDDHH_VT_YYYYMMD-
DHH_FH_FFF_AT_VVV. nc

X HL XXX 8 A 45 Bk T A s B8 20K 4 B ]
YYYYMMDDHH, VT #5 /8 # 2 U iz i %]

YYYYMMDDHH,FH #5758 Wi 4R B 20, AT b5 s [&
K EBREH (& 3/6/12/24 h) . 1Ah, 5 — QPF Tl
e 47 1) 25 A B A (0°~60° N 70°~140°E) , 43 HF £
H0.17X0. 1% R I7 B X QPF
P 3 g8 — WA b B B iR o BRI T &
3 WUR FH R A 4 18 5 4 B =X I e o 3 e 30
o TG0 WA A 2 3 R K 37 1 T e AN
SFIE , ff F Accadia et al (2003) #% H A% Remapping
BOR B GE— 37 b A ROA% R 3 R 5<5 /Y 5 19
& o £ PUA% 5 55 T B I AR AR S IE L RS
XF 25 A F PR SR A1 B s B — R S
R 7K

F1 WHEEXAHERERERIER

Table 1 List of data sources of operational numerical weather prediction model
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(Empty slot is due lack of model data)
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(b) 5% IS A2 # J7 ¥E 4 55 29 5 W3 IX 1) 99 B8 3l 10 A48 BE JS 45 21 B9 [ 7K 3
CPE P B S 2R T X 3 i MR S

(a) Target rain area (Red number is the marker, while rain area

Fig. 6
with grid points below 10 is not marked) ;
(b) precipitation field obtained by moving the No. 29 rain area to south by 10 grids
using the image transformation method

(Black arrow indicates the direction and distance of the rain area movement)
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(a) | (b)
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Fig. 7 Schematic of QPF contour auto generation techniques

[+ (—) represents the grid points larger than (smaller than) the contour line C,,

green dot represents contour point. See the main text for details]
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Fig. 9 Four GUIs of multi-data integration and correction module

(a) GUI for data source selection, (b) GUI for multi-QPF data integration,

(¢) GUI for QPF adjusting, (d) GUI for contour auto generation and modification
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at 20:00 BT 30 June 2016, (b) four corresponding weights
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