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Preprocessing Precipitation in Objective Quantitative Forecast

Zhao Shengrong” Pei Haiying®
Y (National Meteorological Center , Beijing 100081)
? (Jiangsu Provincial Meteorological Observatory . Nanjing 210008)

Abstract

Quantitative precipitation forecast is much difficult in objective forecast. It is because that the precipi-
tation is not a continuous variable, either not a normal distribution variable. Except that the precipitation
has an obviously different characteristic to other elements that zero precipitation include many different sit-
uations. For example, black clouds blot out the sky but precipitation amount is zero. There are not many
clouds on the sky and precipitation amount is also zero. These two situations are different, but the differ-
ence is not exhibited in the amount of precipitation. So the effectiveness of the forecast model is affected.

Preprocessing has important effects on forecast results. For the purpose of improving quantitative pre-
cipitation forecast effectiveness, a reasonable preprocessing scheme needs to be developed. Precipitation
observation is preprocessed using relative humidity before modeling. The amount of precipitation is
changed to different negative values when relative humidity is smaller than usual and precipitation amount
equals zero. Based on the summer data of 2003 and 2004, forecast model of preprocessing precipitation and
direct precipitation are developed respectively.

BP network method is used in the study, which is a kind of artificial neural network. The BP network
is a back propagation network. It contains input layer, implicit layer and output layer. There can be one or
more implicit layers on the BP network. Joint on the implicit layer is named implicit node. Input signals
propagate to implicit nodes. Then signals of implicit nodes propagate to the next layer after the disposal of
weights and operating functions. At last, the value on the output nodes is gotten. BP networks can be
considered as a nonlinear projection from input layer to output layer. Sigmond function is always taken as
the operating function. Network weights of different nodes are obtained by training. The BP algorithm is
used in training process.

Predictors are corresponding to precipitation amount forecast of operational global model of China Na-
tional Meteorological Center, operational models of German Meteorological Administration and Japan Me-
teorological Agency. In order to avoid errors caused by interpolating, to every model, precipitation forecast
on four grids around the stations are used as predictors instead of interpolated model precipitation forecasts

at stations.
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Test of different forecast results during 2005 summer of Beijing and other 5 stations indicate that pre-
cipitation forecasts are improved after preprocessing. Especially absent forecasts are reduced. So it can be
concluded that this reprocessing method is simple and effective. But it only provides some ideas. In real
settings, different element also can be used to reprocess precipitation amount according to different areas

or different seasons in a year.

Key words: preprocessing for precipitation; absent forecast quotiety; leak forecast quotiety; forecast de-

parture

PESEMEAREREERFITHRIL SO HERRKE

2006 4F 12 H 30 H L4 p E R BH# T8 Be e 2847 Be 50 A 4F KPR & .

HR TG ey JR A 2 R R 2 g i I 4 2 R L K RS 9 i R BAIR E iE 1 RIS B S A R R RGKOE RV E R A
SR 2 i 4 e Mo o o AT DU B S S AR BB IR R AR AR A K B AR e & AT RR B S B AU

T EASLRE R K ZE KM B LAEYEE 2 T RBE 50 ARk R 4F UE R 0R S L BRAOTT R A HI N TR R KR
RERTLKRAGURARGE AEBFE G R G BB R RAE HLAF 2 05 T A E 5T 32 T 38 16 4l 55 K
ok E R ATV B ETE TR, M. B0 50 4 R RO R S ASUREBE B T R AR U B R 2 I R R
LRAWEFEAUR - OB e 1 5 k5 AT i o B O Je (L T4 2 AR WF 5 Dy 3 IR B0 R OB P9 R B T R A R 1) T
FERSE T E A SR — fCBE BR R 58 GRAPES. Oy £ i 38 [ A9 BB R U BRMER R 45 /D 5 Rk B R W 204 T —
BTk TR T AW EX R ARG IR AL E T AT AR G T — RO EEI MR FEMERT
T KA AR AR TCE R AR PRSI v B EWFH 59 CAWS600 241 B sl 4ol B e A E SR 5 G T % s BF Y 3%
795 Qe TR A e O 1 20 v [ R i 45 4 (XTI s B BT B XI5 e R R IEE 2 E ). TR A EHLGH K ERN LR,
BigR T — R# s A BHE Lk 55 AN R A TR AR PR R TR H L 28 ORI ey 1 B SR AU I 1 i R At AT 5
A0 0SE T Al B 7 4 T s BTG 1) 25 B0 M 55 S e SR AR R Y LB AT ) B B B SO AR TN R TR K R S R R A B R A AT 5l
F5 ARG A S IR BB QT RE ) 2B 51U G 8 AL M BT T 9 K 55 0 4T 3 Bk G587 AT EA

Hh [ B2 g R e 1 2 SR e b 0 OB B s e L+ A AR SRR T TN Ay B A i B — A R B R L U B )
M A RS v Gl I R A BT

GBI IE I B IR AR AE A 3R BE 50 4F ok i 5 A0 % J I3 72 A9 41 o5 P A Hh L 20 50 4F B A S A0 A . R Be
O 2 JR O B SR =2 BT 5 5 1) 2 7 T 35 i BT 5 3 AR T 2 4 o 8 R o J2 O A () B 3 B . I 5t 98 T v B Rl 55
AR AR S A 0 OB I A AR T TR B PRI L S R B A R R SR AR I T M A A LB AR B PR BB A
SR R RHTRE S IR BT S0k 55 B HLAS 4 L 3 R R 55 IR A5 U IR 5 4 Bl v R PR R [ A S R
SR

FEASLFERRE KNG T ARG BE 50 A4 R PP 2 A ARG ST R BR T BOA L 2 > BN S 2 R R
PRI e BE S BET 007 U L A A Sk L5 T AUE LIS O AR TR P R B E TS B S B BB B B

SO #5250 R WL 15 B S A TR [ B e BT JR WF S B ARl A 2 I o T R 2 B e o VLl A T O B [ K T
TEJR T B BT 58 0 AT R A B [ R G SR 4% B B0 L 4 [ 4% 4 (XD G 400 AR e R T LB AR I T ARER A
PP A ARG 450 2, WAL B W R 17Ok B A SCBHITRE I e LA K R B R R T TR SR B B R AR

(PRAFHFEAAR FHFH



