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The Application Analysis of MODE Method to the Rainfall Forecast Test

YOU Fengchun WANG Guorong GUO Rui  WEI Dong

Beijing Meteorological Observatory, Beijing 100089

Abstract: Based on the MODE method in the MET packet of WRF, the forecasting abilities of the numeri-
cal precipitation products of the BJ-RUC model were objectively verified. Using hourly rainfall observa-
tions of automatic weather stations in the flood season from 2008 to 2009, heavy rainfall examples and its
main precipitation period were selected, in which the accumulated precipitation of more than two stations is
larger than 50 mm in three hours, then according to their circulation patterns and influence systems, these
cases are divided into three types, the west coming trough, the low-pressure vortex, and the shear line.
The emphasis of verification is put on the main periods in the heavy rainfall and the QPE products of the
radar are regarded as live data. The results show that the misses of precipitation from BJ-RUC model are
much more than false alarm, the forecast rainfall intensity is weaker than observation and the BJ-RUC
model is not good at forecasting precipitation by the west coming trough. This work is aimed at providing
references for application and improvement of the BJ-RUC model.

Key words: MODE (Method for Object-based Diagnostic Evaluation) method, RUC precipitation, verifica-

tion, circulation pattern, classification
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Table 1 Specific cases and their classification

e B LI B A i R
K%
2008 4F 6 /1 13 H 1622 B 19
2008 4E 7 H 4 H 17—24 B 35
2008 4E 7 A 11 H 20—23 i} 3
2008 4E 7 4 29 H 0005 fif 3
4 Sk il 2008 4 8 H 9 H 05—09 i} 2
2009 47 A 13 H 15—21 K 7
2009 4 7 H 20 H 00—06 H} 14
2009 4E 8 1 H 17—21 B 4
2009 4FE 8 J§ 16 H 12—17 B 3
2008 4F 6 /1 23 H 16—19 A 2
2008 4 8 4 10 H 06— 18 i 5
. 2008 4F 8 J§ 11 H 01-—06 Hf 7
AL 2008 4E 8 A 11 H 22 #t % 12 H 03 Kt 5
2009 4E 7 5 H 17—21 B} 3
2009 4E 8 4 9 H 14—18 i 8
2008 4E 7 A 30 H 21 B % 31 H 07 B} 15
2008 4 8 A 14 H 10—17 K 10
VIR 2009 4E 7 A 23 H 15—19 B} 4
2009 4£ 7 A 30 H 18 % 31 H 05 K} 19
2009 4E 8 4 8 H 05—11 Hf 4

2 MODE £ % 45 2 43 #r

X 20082009 4F YR IA b 5 i [ oK AN 6] #E 17
MODE £ % , 24 [ K 5 3R K i, i BJ-RUC #i
308 B S ik 1 B /K 7™ b E A7 A 50 5 1 [ BB K
B, {8 F BI-RUC 558 20 B 4% 1 B K 72 b 6474
55 XFEEASANB 40 R B0 T HE B A A K Y 32 R K
B3 /N RBLRE KD o« R G 56 S b iR [ K 2 B
AR E R 3 AGKEEE R B EE N 5 mm, il iR
P DL GE A 6 245

2.1 BHUESBEKEERSN

2.1.1 HkAER

R 9 AN 1 IR T H 5 QPE 4. 1 1k
T, Jo s e, P 34 15 4 AH BLREE 3 43 MMI(F) =
0. 64, 52752 18 AL EE B 4> MMIC(O) =0. 52, F-#
MO TE/ MMI(F+0) =0. 56, H 74 3 il % 4
B AR AL BE 43 A I WD 1] D, A 78 e R 22 004 461 i 41
AEARLEE D7 4338 K F 45 F 52 000 AH LB 9% 43, BRI ZE 19 4
WK X b s PR £
2.1.2 AR

HARVEAT 6 G R oA Jm . P SA TRAR AR
FEPE 4 MMI(F) =0. 71,3 52 50 AH BLEE 43 MMI
(O) =0. 64, F ¥ B AL BEEIE 4 MMI(F+0) =
0. 66, FH I I8 784> 5] AH 0L BE 43 A1 (1w ) /] L, A 7
R 22 B0 ) R AR L P R K T 5 TS B AR
PUE P4 s DR .
2.1.3 T L&A

BRI 5 R R 1 IR E R I8 QPE %ol (52
B 1T IR R . O 34 B4R AH LB 3F 4 MMI(F) =
0. 63, 252 18 A 8L EE BE 4> MMI(O) =0. 57, F#
MOAEPUETES MMI(F+0) =0. 63, H 1482 %4
B AR AL BE 43 A CIEL ) 1] D, A 78 e 331 4 A AL B 3T 43
5B AL B RS M ZE AR .

22 FEABBERUERSH

H1 2% 2 A 491 AR 88 23 A (B 2) ml DL L 2 s 7
PR IR 163 T2 TR 4 K 2 /D T 22 B B HE R
W HAE D)V R XM BRI AR . 145
e A PP RS T T R [ /K IR Bk A PR B 5E 4 T
AR BAT I RS MG . BAORE B
X ARG 0 Y A K TR de B VD 2R R RIR Z L HH 2 R 7Y
RN AG 7% . X U NS TG R Mk 2R A% 2l b B I Y
R 2R T e K B 2 A 5 T RE ) 022 L T T



5% 12 3

JE G S5 : MODE J5 34 16 B /K T 4 Kz 56 v 18 1 43 B 1501

0.8

0.6

0.4

0.21  MMIF)

-=-MMI(O)

~-MMI(F+0)
0.0

PRH A
B2 25 A A B BE o A

Fig. 2 The similarity distribution of multiple types
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Table 2 Final similarity and TS score of heavy rain cases under different circulation patterns
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The abscissa is the square root of precipitation area
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