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e A=t AAZL Ao ANAHAE HASAF]7] A3t FAHJA 713537 713 A<
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s 2 AA)dEE (1) 4% o B(quantitative precipitation forecast), (2) 7524
3 & ¢ B (probability of precipitation forecast), (3) T3% << B (probablity of classified
precipitation forecast)7} 1t}
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ozt £AY WEAEH U 95F 229 HARYH AFA=PL Agsgch =Y
e SAS/E-MinerE B83gon #2% dZ9 AR o]FAE 3x3 AYUEES
2t A3 FUAE 7@ F ARAE A4HA

2. A1

2.1 A&F3} AFAAE

gAY 174 AR, AF, FF, BE, 45, FAE, 45, A5, ¥, 94, 4, $9,
A5, &3, 3%, A, 23 A BSX(d UHAF)S} RDAPS FAAES 33 B
o] Algagnt AAF o2ARA2E 2FY - HEZH(2002)9F Sohn et al.(2005a,
2005b)ell A A-8-¢ 45F 7o RDAPS &3 3 (Table 1)& nstAct. d+& At 20029 1
9 19%9 20059 3Y 3197+ 8194 A %9 @F7] AzE ALALH, d&5Fd 24
e o AHAFgeln], dHER J|E(HAEFIR: 4 AR HFe] 50mmy| e, hAHZ K 200mm
olAhe Fzse U AHAMFo] 50mmul Y, S0mm~150mm, 150mmol3e} Al HFE FE
o da2ygAeds Pty 200mmold F-¢7 & Awrel ¢lo] 150mm o FoE MFE
et

Table 1. Peotential Predictors

Symbol Predictors
E850, E700, E500 East wind speed on 850 hPa, 700 hPa and 500 hPa
5850, SE700, S500 North wind speed on 850 hPa, 700 hPa and 500 hiPa
NWS850, NW700, NW500 North-enst wind speed on 850 LPa, 700 hPa and 500 hPa
NES50, NE700, NES00 North-west wind speed on 850 hPa, 700 hPa and 500 hPa
VV850, VV700, VVS00 Wind speed on 850 hPa, 700 hiPa and S00 hPa
VORS850, VOR700, VORS00| Relative vorticity on 850 hPa, 700 hPa aud $00 hPa
QADSS0, QAD700 Advection of #pecific humidity at 850 hPa and 700 hPa
Q84 Difference of specific humidity at 850 hPa and 700 hPa
Q74 Difference of specific hunidity at 700 hPa and 700 hPa
TADS850, TAD700 Thermal advection on 850 hPa and 700 hPa
RHS850, RH700, RH500 RH on 850 hPa, 700 hiPa and 500 hPa
CCL Convective condensation level
DWL Depth of wet level
PCWT Poteutial precipitation
CTOP Level of cloud top
CBAS Level of cloud base
BBX1 Black box index 1
BBX2 Black box index 2
SSI Showalt stability index
KYID KY index
KIDX K index
LR87 lapse rate between 850 hPa and 700 hPa
LR8S lapse rate between 850 hPa and 500 hPa
T850, T700, T500 Temperature on 850 IiPa, 700hPa and 500 hPa
ETS850, ET700 Equivalent potential teniperature at 850 hPa and 700 hPa
ET87 Difference of equivalent potential temperature at 850 hPa and 700 hPa

22 FREH
A §F7N wAsiez 57 7170 dAHAFE AR 1770 A B3t
AR S Fslgth Figure 10) JeEld 9 23 E 7|22 ZYFARES =
28 FEYt FAEAY AFRFUAZRE ASEHE AFS (FF, FAR, gF,
, g, mE, @9, 9a)e 1070 AReln, ASARE AgHE AP (N, A
, BX, o5 AFe 7 AR MAsHL

o
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Figure 1. Dendrogfam(left) and Clusters(right)

Table 2. Frequency Table of Predictand

Category value FREQ % Training Test

(50 mm 0| 2t) 0 8067 98.45 4745 3322

(50 mm ~ 150 mm) 1 114 1.39 70 44
(150 mm O} 4t) 2 13 0.16 5 8
8194 4820 3374

23 dZFmd A4 AF

AAFE o)Foja XY AREZ R A =& Jid OBF EA2EIARY
(multi-grade logistic regression model)® 217 3] 2 % (neural networks)S &3tk A HF
2 o]FojA A whEAtge dd gdE5g ZA2YIARYALS o5 gon, 457 4y
Ay T FAWlsE Agstr] Astd gAd dAYHE LA

P Yé j — . ’ -
IOg(._;LLl—P(Yéj) bj+B8'z,j=1,2

1ed A7Z32% F2E Multilayer perceptron&2 Table 19] 4570 FAA dZAAE
d¥ez, e 24YF, MY FYPLE o]FofR 2YF kIt F AHEA
AIC(Akaike Information Criterion)& HAZ 3l =42 ZASHeH, YR Agnz
& Y ¥ 2HAverage Error)Z sttt ERAER BF o] £yPHdon, FF3E JgA
8 o FRAGES(BF) = ARBAP3 F<ogistic function) = (€& b5 F 2 AH
IARY) = 289 AHoR ojFox YA 4 WFI} 24 FE2 (p,p,p) o
FEIgoZ Folxoh ey ZFFEGEAY 49 ZARYSEL Y AR g1,
Al FFY EEHANTL, T2, THE F3Y oS3 o] d=x5 QA3

o&‘,’. o

if (1-P_0) < T1 then snow_index=0;
else if (T1 < (1-P.0) < T2) or (P_1 = T3)
then snow_index=1;
else snow_index=2;
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Table 3. Estimated parameters

Standard
Parameter Est Imate Error P_valus
Intercept 2 896.0712 13.3182 <. 0001
Intercept 1 9. 3411 13.3697 <. 0001
CToP 0.00638 0.00179 <, 0001
DWL 0.00438 0.001 77 0.0136
ET700 -0.4744 0.0775 <, 01
NE700 -0.0485 0.0224 0.0302
NWSD0 0.3238 0.00858 0.0055
NWEB0 -0. 8065 0.1416 0.0003
S$500 -0.1876 0.0677 0.0012
S850 -0.4125 0.1381 0.0028
1850 -0.4583 0.0616 <. 0001
yvee0 0.5889 0.1437 <.0001

z3d 53 22 ALY ste AEd GATE i £X 7% 3x3 U=
E uns oo A"d TYAE TI=002 T2-06, T3-0630]ch. 24E Ege] g 23
FHATFE Table 49 8.o3tach Ry FdAA dojd FAHAFH EYANE AHE3o RYAFT
Aol g &AFE Table 59 8.3ttt

Table 4. 3x3 Table for Training case Table 5. 3x3 Table for Validation case

NN 0 1 2 Total | |2 dZ 0 1 2 Total
4354 388 3 3000 314 8
0 91.76% | 8.18% | 0.06% 4745 0 90.31% | 9.45% | 0.24% 4745
, 5 59 5 70 1 3 39 2 "
857% | 84.29% | 7.14% 6.82% | 88.64% | 4.55%
) 0 0 5 5 ) 0 6 2 o
0.00% | 0.00% | 100% 0.00% | 75.00% | 25.00%
Total | 4360 447 5 4820 Total 3003 359 12 3374

42 AAQA3N =G AL A3}
L2 W3y e AICE T3 AF(Table 6)o] wet F3F =4 402 A3

Table 6. AIC
nodes 2 3 4 5 6 7
AIC 627 580 573 673 760 796

239 057 229 ARG 95id AEg BATE] WY X 72T I3 HE
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zatze] e =A% E Table 901 2okaiich

Table 8. 3x3 Table for Training case Table 9. 3x3 Table for Validation case

oy 0 1 2 Total BN 0 1 2 Total
4447 298 0 3069 246 7
0 | 9372% | 6.28% | 0.00% | 474 0 92.38% | 7.41% | o.21% | 3322
) 0 63 7 70 1 8 28 8 "
0.00% | 90.00% | 10.00% 18.18% | 63.64% | 18.18%
» 0 1 4 5 » 1 6 1 5
0.00% | 20.00% | 80% 12.50% | 75.00% | 12.50%
Total | 4447 362 1 4820 Total | 3003 359 12 3374
5. 4%
g nsde

Sohn et al. (2005)9| M= AFEEAY T AL e 245 dF2E S
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