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Binary Forecast of Heavy Snow Using Statistical
ModelsD

Keon Tae Sohn?

Abstract

This Study focuses on the binary forecast of occurrence of heavy snow in
Honam area based on the MOS(model output statistic) method. For our study
daily amount of snow cover at 17 stations during the cold season (November to
March) in 2001 to 2005 and Corresponding 45 RDAPS outputs are used. Logistic
regression model and neural networks are applied to predict the probability of
occurrence of Heavy snow. Based on the distribution of estimated probabilities,
optimal thresholds are determined via true skill score. According to the results of
comparison the logistic regression model is recommended.
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2 dFaME i"”‘]m"ﬂ HE AT RARE $8 o] HF A 2F MLs B
Hoz 3 FHAFHANAN AYAHE FANEY FHAARE o] £33 AAZ A4
o2 AQ-FA =2 5} 718 & 32l MOS(model output statistics)E 2 &3te] <+
A58y drAFE} BEA AAE FTARYLE FH LAEE dSEH S )
iac e R iR 2 8 MOS’C FRARY AFREH} TFA] Alold TAAR FFHAAE T
Bty G EAE At VMR FRAEH g3 oF2 AY APy FAY 2
Hor ALLE 4 glo] 2L FAAE(Glahn# Lowry, 1972, Lemcke®t Kruizinga,

1988; Ross$} Studwicke, 1994; Kok® Kruizinga, 1992; &7 eiet 438 2003; Sohn
&, 2003; &=x1¢8l, 2004; Sohn &, 2005)°] 9J3te] 7] FASEE Ed HLHL Yo
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2. A5

AEEW AEe 9ok 2002 19 1956 20059 39 314744 BF7A1Y~
3Rl TEAS 17 ABEL, AF, BF, FE, 45, JUE, BE, AR, ¥,

L o

A, Ag, B9, B, oA, 2%, dd, 28)lA A 48294 F 8,194Y o & B3}
= 4 A% (dailly new snow cover) #EX 9 FRAEF RDAPS(reglonal data

assimilation and prediction system) 952 T 7fgtel] AFEEA )
7144 NAER7Z|EY wel dAFMEZE 50mm o)AS ‘iR’ e 2 50mm V] vk

A A9E WARA B0 RFAT & AW AR FE <E 1>, =¥ 2
2 FE <E 2>% ¥Th RDAPS A3 % AZHS 279 (200204 AE8 45
FFo A AZANE <E 3ol LAtk FHe] Ax AFE BAAA A
9 st

® AT E Advig 922 2Y4e FPste glo] ok 170 AW AES
Agstel £dAG AR tstel shbe REHoE RUTYRT] UF ALY
& Mgae ol AFWPo|th. FAAES AFARE TR Astel FARNS
AgSdT BEddFER FANESG PFIARE TEHE YU YT 2
AR AG7} 155% AR Wel HNA @onE Hegw & glom, dwHom AAde
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YREL BYFUARE APES RYPFARE ALHE AW <E 2914
BEo] 7ol H3 AR Aol7t wel Agavlr} BAZ Ackn vt £
Agsh EAE BFNA ol: A% fHEA A7t TPdelcl dm, <E 3>9
FAH %A TFD AA WFE AGAA 21 QMG BE o] &3 177)
ARl vstel TARML FURL FAARY PEARE TR A ofF
JAHQ Weor FAARS PFARE TRV 2Y FAARA 29AY 44
of M HEHE HAstn SN2 2 o AP EHo] BeFHe] 9FS F
7l e, TARN 274 <3Y 1>9 W=zade o FdA=s AR
2zt A B HEAS o= AR Ad F JES FRAAT. FANRE (3
F, 4%, 4R, AR, R &4, 0, 1F, 39, 9919 107 ARAR(F 4820
WE, WFARR (B, 4F, 3%, 38, BE, A%, 359 7 AWAE(F 3304

d)E AHEaAT.

<E 1> 7 A Ao g3 #&x HER

A4 | 140 | 146 | 156 | 165 | 168 | 169 | 170 | 175 | 243
0 475 | 476 | 467 | 480 | 482 | 479 | 480 | 479 | 467
1 7 6 15 2 0 3 2 3 15
Al 482 | 482 | 482 | 482 | 482 | 482 | 482 | 482 | 482

A7 | 244 | 245 | 247 | 248 | 256 | 260 | 261 | 262 |Total
0 464 | 464 | 470 | 465 | 477 | 480 | 480 | 482 | 8067
1 18 | 18 | 12 | 17 5 2 2 0 | 127
Al 432 | 482 | 482 | 432 | 482 | 482 | 482 | 482 | 8194

<E 2> 9= #3534 xR

dx | 2001 2002 2003 2004 2005 Total
765 1534 1989 2323 1456 8067
1 0 13 51 40 23 127
A 760 1547 2040 2363 1479 3194
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<E 3> ZAH dEFAqAE

71 3. NEXIE
E850,E700,E500 East wind speed at 850 hPa, 700 hPa and 500 hPa
S850,SE700,5500 South wind speed at 850 hPa, 700 hPa and 500 hPa
NW8&50,NW700,NW500 North-west wind speed at 850 hPa, 700 hPa and 500 hPa
NE&50,NE700,NES00 North-east wind speed at 850 hPa, 700 hPa and 500 hPa
VV850,VV700,VV500 Wind speed at 850 hPa, 700 hPa and 500 hPa
VORS850,VOR700,VOR500 | Relative vorticity at 850 hPa, 700 hPa and 500 hPa
QADS50,QAD700 Advection of specific humidity at 850 hPa and 700 hPa
Q84 Difference of specific humidity at 850 hPa and 700 hPa
Q74 Difference of specific humidity at 700 hPa and 700 hPa
TADS0, TAD700 Thermal advection at 850 hPa and 700 hPa
RH&50,RH700,RH500 RH at 850 hPa, 700 hPa and 500 hPa
CCL Convective condensation level
DWL Depth of wet level
PCWT Potential precipitation
CTOP Level of cloud top
CBAS Level of cloud base
BBX1 Black box index 1
BBX Black box index
SSI Showalter stability index
KYID KY index
KIDX K index
LR87 Lapse rate between 850 hPa and 700 hPa
LR8 Lapse rate between 850 hPa and 500 hP
T850,T700,T500 Temperature at 850 hPa, 700hPa and 500 hPa
ET850,ET700 Equivalent potential temperature at 850 hPa and 700 hPa
ET8 Difference of equivalent potential temperature

at 850 hPa and 700 hPa

31 dy Y A

3. d&=23 M

Hste] e m¥doz oE2R¥FL A2 Q9. &Y
23 |

o g3 4ZH2Ye U= Hgsgon RYFAREE AHE3)
o 7 mde FHedoh

228 HAEPA BAE WEAELS Hesan nHE AFIEY FRE
(1) 7 sl%AARDAPS dl&x)e) £23 A22 YAt 4%, @) 4GS
2 ARAYRFE 1 2X2Y $5E ARBAN FF2 e D) 29F, Q) =
Mg #54 ARBAN FHE Gt 2EFLAFELDOE o] Tk A
FnelZzold BFOAE Hassts HH4Ey A oml, mYAEE

A =% Aka1ke mformatlon criterion(AIC) & A=
Sohn % (2005)8] HF T LA HE AT i B
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o]l MF #Z3 R AdE <HE 4>9 2x2 BFER Q%HT o] HF HEE
o] o =4 FBrFSE(skill score)E 2x2 B F o 7R3t AAEE, HAgd gt
SE7F FHozb He BYHAE ZAASI B Ak ALg3ig, o] HMF AHE ﬁé’oﬂ
3 J2A FESEE <F 459 2x2 EFZEE AL AatgEn) o] HF ¢ o
HF d3F4 H7 FEEC U LN A7 &dH9 dA4Y (2004033 Hans9}d
Francis (1999)& #13}7] wigt}

YA 24 F 2YPEFHAAEYG = 7\4'2— }§.°ﬂ et A" 2y 2449 £
A& ALg3le] o] HF ‘ﬂli—i— Ay A 8t 2

gRE ¥l dH
SAS E-Miner2 8
A3 Bl e SAS/MACRO Z 2134

<X 4> o] HFE dRo U 2x2 2R

- )
B A G50 | 280 &
B3R ¢F-S-(0) | D(correct negative) B(false alarm) B+D
A 3H(1) C(miss) Achit) A+C
Al C+D A+B A+B+C+D

A7IM h = OE AR Altdr
h = 90.7512+0.00732 < CCL+ 0.00513 X CTOP+0.00742 < DWL

—0.4077T X ETT700+ 0.0276 X NW500— 0.1812 < 5500
—0.4243 X 7850+ 0.1019 X V850

[5g 4476

4000 4
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TARES X7 <29 2>9 FHE /HAH, FHE 2A2H dARPoR
€ GA%EC] 05ET 2 A gAdgez RITH < 5>9 Ast U
5, XS 052 AR Aot A4 AL Bfel P A2 HFE7} o
TRHEE 1867%% qEE ATY F gk 1Y TARES YR o B
A= FEgkol Fob EA7F vk weba] ggte EEXE AAFord Fast ot

<E 5> 2x2 FEX (EAX£H IARY, EEHA = 05)

VE
2= H
0 1
0 4733(99.75%) 12(0.25%) 4745
1 61(81.33%) 14(18.67%) 75
Al 4794 26 4820

Sohn (2006)] S3t® o WF ouEH Gt =4 Br
o vl B =i 4y j

A B
IS8 = 276~ B+D
FEAE 0%Y 174X WS dlnE A4 F 2x2 BYEE ASsd AN
A TSS7h <29 3>0] 2eid Yow TSS7H Azt 5= B 0020l ol b9
JRAAE RPFAFN PP T distd 2 2x2 ELFEZ 293t <X 6>9

TSS
e
%
25
ar
L
2]
a4
o3
a2
L3
o , : —\—l"“‘=
L. (2} B2 oy B4 @3 ¢s o B8 o 1.8

Threshold
<29 3> 2A 29 FARY [ A 4 EE€ X9 g True skill score 13
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<E 6> R¥TEN AT A 294% (ALY AARY, TYA=0.02)

EEEEE =94% 3%
o2 RE
0 1 A 0 1 A

o4 | 421 2982 | 340
0 [9113%) | ®8879%) | 4740 |(89.77%) | (10.23%) | 3322

gz 4 71 2 50
ST | 633%) |9467%)| P | (385%) [(9615%) | 2
A | 438 | 402 | 4820 | 2084 | 300 | 3374

TSS 0.8580 0.8592

322 AR F=2d HE A

AICE H4Z 3te &Y% == & 22 AA}AT TSS7H Huzh H& £H
Ae 001019, dEFA}E EIFHEH BPHTo st A 2x2 FTEER 29
sto] <E 7>l At

<E 7> REEHEIS HAF AY 29% (WAIEH, =€A=0.01)

Training case Validation case
Forecast Forecast
0 1 total 0 1 total

3 | 26l 3008 | 224
0 10450%) | 5509%) | 414> |(93.26%) | (6:74%) | 3322

Obs. 1 74 4 43
U1 (133%) [98679%)| P | (769%) |(9231%)| 2

total| 4485 335 4820 3102 272 3374
TSS 0.9317 0.8557

2x2 BEES 2 Ao W&F TSS@ szstel Auw A
A47t A9 AARYE AW ART 49 A2 ZAE 2

=

2%e A

o it 2 AF AvlAE AR AdE 2xsg AARY] o AW
GRS ATHL ot BAA e AP dAF LF&o] 1023%7 Db wet
N odrEgen AR ALES MGV <2 4= AFAZTES AW
duolq AgAgel HE RFAZAE BEA(Q ARLF, WE B o] MF
AR(gedARA F2A 50mm el (= ErDe) AAL 19 F4E Aol
F2A olge] AR FolnE Aol AF Yk ALt dRE WANL S
= o e, AAE TEA ® A A2zas FeA ga dudsel on
A% AREg FA%L 9ee ¢ & Aok
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