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Application of the Logistic Discriminant Model

in Heavy Rain Forecasting

ZHANG Fanghua CAO Yong XU Jun TAO Yiwei JIN Ronghua DAI Kan

National Meteorological Centre, Beijing 100081

Abstract: The logistic discriminant model (LDM) is used in the heavy rainfall forecasting with three differ-
ent schemes. In Scheme 1, 14 impact factors are imported into the model directly so that the model has
high simulation skill but low forecast skill because of the colinearity effect among the factors and noise sig-
nals. In Scheme 2, the principal component analysis is applied to all the impact factors and only the first 6
leading principal components are used in building the model. Compared to Scheme 1, the simulation skill in
Scheme 2 is lower but the forecast skill is higher due to the elimination of both colinearity effect and noise
signals. In Scheme 3, the Bootstrap sampling technique is applied to get sub-samples in order to obtain the
model parameters. Thus the fluctuations in the original time series have been disturbed and only the stable
information is remained. Though both the degree of freedom in the fitting and the simulation skill in this
scheme are lower than in Scheme 2, the forecast skill is the highest of all the three schemes. Based on
above results and by using the forecast data of ECMWF (European Centre for Medium-Range Weather
Forecasts), an objective LDM heavy rainfall forecasting system has been established and used in the fore-
casting operation at the National Meteorological Centre of China. Verification results in 2013 — 2014
indicate that the TS skill using the LDM scheme is generally higher than using the numerical model outputs

directly.
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stations (a), station altitude (green curve) and

frequencies of heavy rainfalls (blue curve) (b)
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discriminant model
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Table 1 Impact factors used in the LDM
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Table 2 Correlation coefficients between impact factors and precipitation
rh700 rhsso rhyzs q700 Gss0 Q925 tdoo tdsso tdygss w200 Ws00 w700 Wss50 W25
0.233 0. 205 0. 187 0.233 0.174 0.143 0.194 0.165 0.137 —0.164 —0.353 —0.225 —0.170 —0.095

AN ) 7 8 B R TR R0 % B4 A6 36 B DU LA 666 4 3t )
ER T 1D S i

HE L HEMH LR 14 A H ST
LogisticH] JIH R,

JR 208 Bk 14 AR B R AT R A oy
HE BRI A 90 20 LA A5 81 32 40 AF o 5% i [
T #4T Logistic ZH( M5,

T R B P Y SRR R 2 B
A B bR e R . g 2 5 mlH
SR R 2 SR B e PR O R e 3 A A W R Y
TRy, XFEALFEAE RIS ERA LA — R E
L4343 B AT AR 46 5 B AR — o B H 1 F A, A
T2 B B0 o 1 W 3 50 40 D 42 s 2 i) B 10 £ R
EC L T i S BUE RIS E AN E S
B0 5 55 = F o Z R R3S Y, P 21 G
5 PR3l G 1 R R v ) R A L 2 B R

77 %% 3 {8 ] Bootstrap A 5 A1l A F¢ A K &b 2
AR TR AU A5 2050 SR D L T 280 R A 2 14 T L [ A —
E AR I I A 2R R B K AR A 2 i A TR N R
ORETET

AR 2 101 455 0 ) 0045 205 R4 0 o AF 2 52 s T4
BORIFA AR . G W i mZ W R 5 — 2
/NG 195 22 51 AN REAR R B X T L S ) B i AR
AL SN —— R S T i 2 O Y A
THRRAE CRAR 22 M kR AR B T LG B R
WK T 5ESLYH SRS, 3 EBRACEAR

E AR €T R LN TIDRSUE VS EE S b N
R BEAR ) B AR P AR BE AL AR L A —
I B P ) B A Al 1 A0S B OF O BE X 22 R g B
A AR U5

e 8 T Bootstrap A ik [\l 4l A 57 AR b
P —[a] {81, Bootstrap $ A A9 2.0 & i X R A
FEAS DEAT A 0 10 5 il A R ) o B REAS L B Uil R
o 35 BB A A B % A DA AR R A R A 3 O
ZFEA A G T T ISR B0 . 76 A ik a4l R 5 72
e, — SRRSO AT RE B R B 22 0, AT REAS 2wl
B o ARTFRIZEARZ R EE IR R R AR
i — 7 B L] (80 Y0) HEAT A R[] Fli A% o ) K
FRE Y 7 FE A K E 1T Logistic BRI S % B A3t
L5 HEAT 1000 YRR, B AT 11 1000 YR AL S50,
HR AR 1000 S HOH 50 F AR b I 4 S 804
Ao WEIE B b T EEHLAARR A9 Sk, B R AR 43
BIFEHLK B A FAE G 56 KA sl 2 #d T » f&
T I E P S Y RSN

2.3 3FMARMRBERILE S

W7 VAT BTk Sy T8 F X HOAR R %
P LR AR AL R R AL BT (5451107 A R
T ) A TR Sy o) AR A L 3 2 Rt ot A
) 0 2 PR A 5 L (R TR M BE A & AN A )

BRI S 1 #4715 3 Logistic 54!
) pSHnk 3.,

R 3 FHE 1M Logistic 2 p SR

Table 3 The f parameter of the LDM in Scheme 1
rh700 rhsso rhyzs q700 4850 q925 td00 tdsso tdgss w200 W500 w100 w850 w925
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Table 4 Accumulated variances of principal

component analysis in Scheme 2
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Table S The p parameter of the LDM in Scheme 2

BN BRMHE 2/ N E R K BB %/
1 51.9 8 97.6
2 64. 6 9 98. 6
3 77.0 10 99.1
4 85.3 11 99.5
) 90. 0 12 99.7
6 93.6 13 99.9
7 96. 3 14 100.0
7‘}170(» V}Ifxso V}MZS q700 qs50 q925 fdmm

tdsso tdgzs W200 W500 w700 w850 wWy25

0.417 0.082 0.019  0.404 0.095 0.029  0.396

0.094  0.025 —0.041 —0.552 —0.129 —0.077 —0.097

MM T7 % 3 #E4T @ #E. d1 Bootstrap Hili B Y 4§
e il L — D RS MRH N IR G =

|Vl Hh VR Bootstrap it RE 1 2K

B HIARUER: RIS B I B U .V HBK R RS
KRG T R B A, 45 2R 1Y AT S A 22 s i 2R

K. T M FoRiE it Bootstrap filiFE4S 2 1) 24k B 4
TE Y- (E  ME /N 36 7R 652 0 DR 7 76 70412 A5 7
I EEMNEMRS s RZ IR, IR .G (%
K RNz BRI -6 J5 R A RN i A fR
FE SR BRI s R Z Ik . AR EIT B3
B bR i G MR (R 6),

R 6 FTE3B Logistic A pSHRIEIREG R
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