f18kB WIEFHIHET FAFTRHIV =R LMET
B4R

AT FANCH AL LM ER S IC>
WL FIZERIT 5,

B.1 BHETHFRAMTAW=REIZDOWNT

B.1.1 BFZIDRECIZDLNT

WHETF ANTIE, FAIZRFLTDERIC, BEENT
HAWBI TS H AFEYERE (Japan Standard Time,
JST) Dz, 1 & L (Coordinated Universal
Time, UTC) Z#H\\ T\\5,

BE T CIEE BRI 2B T — X O T a i s
FOFIHZEOFUEEE EL T, KZIIXUTCTE LI
BHZENREN, JSTIZUTCIZRTL TR A TUND,

B.1.2 REEDRIEIZDOLT

RIERE T NV DRRGLE I HONWT, xxA /K T5 [ DY)
Wi 2, yyZEnE B LT, "TxxLyy £ &35 &
Wb, £l V=77 (ALl 2005) Z HWL5 5
1L TLxxLyy” & £ il 7 %, TLI59 L) 20km #% 1|
TL319135960km#& 7, TL1591359120km#& 1240
T %,

B.1.3 F#EFMEIZ DT

AT TIE, FEFHIBREE FHIRFED A R %
ARTRRIZ, TR REEZ OIS FIHIREZ D O F%
FE[H % T # BEfE (Forecast Time-period, FT) &L T
FRL T,

ZOTXANTIE, THFHA

(PR = [Pt gl ) — TRTEIRE) )
TEFEL, HlzIX, 6FFH THROGG . FT=6-%K L T
B0, RO HAL (h) 28 WL TWD,

B14 FUoHUTILFHDREIZDOLT
TUoH TN T TR, EEOBETROES (T
T IV) BRRERICALERL | R T HRE DGR EE
KT %, ZOTFANCIIEAE T HROES OV ETT
YT A 2 DT AT A N — | LRSS, F
72 BEZ N TRV AL =R [as ha— LT &

B.15 #BE.BEMDREIZDOLT

FREE . BREICHOWTIL, T 77 _y b VT 2
WX TAEAE40 | B 130 1 4 TN40°, E130°), [Ff&
40 | TERX130/% | & [S40°, W130°) 728 LK RE L7z,

VRFE R
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B.2 RREEIZAW-ERMTIEER

B21 FEHRE.FARFEH _TRE.KREDE
ElRE
TR AL R T ERPRIEEEL TRYRRE
(Mean Error, ME, A7 ALRKFTLL-EibLHD) &7
FHAR ) — 37 (Root Mean Square Error,
RMSE) 3%%, ZHHITRATERINLD,

1 N
ME =— X, —a.
N;(l l)

N
RMSE = /iZ(x,.—a,.)2
N3

ZZC, NIFEARE, x 1L THME, o 1 TEMETH
% (FEDUEI L BURAT AR, W) HE-CBLRNE 2SR S 4
HZENZ) , MEIZ T HAE DO EPAED B DR D
%) Cd D, RMSEIL B /MEOIZITVNEE T2 I
PTWZEART, £, ALEERESSE | JROGER T
BEDGEIT BEOBEVIEO EEEAZT TH
32560305,

RMSEIXMED % 5-LZ LIS 53 BEL

RMSE* = ME* +5,°
6, =LZN:(x. —a,— MEY
e N p 1 1
LRI IENTED, o, IETVH LA THD,

B.2.2 7/ —+HBERE

7 /7~ U — fH B £% ¥ ( Anomaly Correlation
Coefficient, ACC) &I T fE D EELEE NS DIRZE (7
/= —) EFEPUED SO DR AL OB E T
HY, WX TERSIND,

(X, = X)(4,— 4)

ACC = =
N _ N _
\/Z(Xf—X)ZZ(A;—A)Z
i=1 i=1
(-1<4cC<1)
=721,
_ 1 &
X, =x-¢, X==—) X,
1 1 1 N;
- 1 &
A=a-c, A=—) 4
1 1 1 Nz



ThD, 22T NITEART, x (X THMAE., a 1T
i, ¢, ITHIEMTH D, H2. 98 CTITI ML TR
il (BEAE DT — 2 2 i TS E) 2 VT D, 7
/=) — MBI BT H L TR O FEHEFE DD DR 22D
FHREZ /R L FEYEMEDD DR 22 DI D /37— D358
BI—HL TCWAEAITITRKED1E2ED | Wiz 4<
INB = ISHRL CW DA IR/ IMED-1% 45,
B.2.3 RTLwK

T oY T INTFT DAL N —D RN E R T T
HY, WK TEFHETD,

(if(x - @2]

ZIT M BTV T AATHRORA N —F . N T
I, x, 1 EmBE B DA S—DTHRAE, X, 1%

1 N

AT yR= | —
v R \/Nz

i=1

1 M
i ﬁzxmi

X
m=1

TEFRINDLT VI T NEHTHD,

B3 ATIU—RIE TRV IEERE

AT FY—RFETIE, £ HRELRDHARDIHY ],
MU | 2 E T DRI ST T REERZNE N
(B LBRBOF W HTEL , L ORRICIVIEARZ S
95, LT ENENDOAT I =S E
BIEAS LI T MO FFIEERGET D,

B.3.1 & E|X

#B.3.1 4#l#, FO, FX, X0, XX(ZZhZhoHE
FlkERT,
£t o
HY 7L !
_ HY FO FX | FO+FX
7L X0 XX | XO+XX
3t M X N

SEIRIIAT IV —RBILICBWTENE DO LTI
V—IZ SN R R A R TR THH (£B.3.1), &
Aa7 L, ZB.3.UIRSNDE X5 DO FHHE T
EFRIND,

Fio LRI &F 6% N =FO+FX + XO + XX .

FIHEHY | OFEHEE M = FO+ X0 | EIH 5
RUIOEREE X = FX + XX LE7,

”

thik
FO+ XX
l:l:l><
N

]
BRI THRPEPLIZEE THD,

B.3.2
i

&

=]

BRRELICST

140

UWIEE PHROKEE RN EH NIRRT,

B.3.3 ZTIRYE
ES U
FO+FX
ZEIRVEIT, THIBLEHY | OFFIEICKHT D22 R
D(THIBIGHY |, FERIBIGRL])) OFIE ThHDH, &
IMEOIZUTWNEE ZBIRD DI N2 IR T, ZOTF R
FCIE % FO+FX ELTWD0, AT N &L T
ERTIHIHALHD,

(0<ZERVF <)

B.3.4 RkLE

X0

AL = 5 (0< RLFE<1)

ARBEBLFERT, ZERTRGEHY | O FH K
(M =FO+ X0 )\Zxt3 5 R (ERIBELHY |, T
WIB G ) OFE2THD, He/MEOIZITWIEE A
BLDD IR LB IR T,

B.3.5 fH{EE
e =L9
M
it RI%, EURBRDHY | ThoTo L X TN
FLIEIG CThD, R REUTNEE LD 70
Z&% 9, ROCHI#R (B.4.55H) O 7 my MW
., Zo%H— %I Hit Ratel it s,

(O<#tEZFE<1)

B.3.6 IRMRHE
M R (False Alarm Rate) 1330 &L | T
HoToLXIZTHMBPANTZEIETHY, FB.3.3HDZE

ROBLII GRS,
FrEK (0<Fr<1)
X

BR/MEOIZITVMEE ZEIRY DT ANV IR T WO
@V EZRd, ROCHI#R (B.4.53H) D7 my b
(WSS,

B3.7 /NAF7ARRXA7

NAT AA2T (Bias Score, BI) X3 W H155H0 )
DHFEFIENK T DT HIBIGHY | OFEFIE D THY |
RATERIND,

FO+FX (0<BI)

FTHEEMTIHRHY | OEFEN—BTHHE1
L2 D, 1IN KREWVZE THROTBLGHY | OBEEEE K,
1EV/EEWNZE RO TESRHY | OBEE R/ N THD,

2 GrRE M ETHRDYIC, NELTERTLOLELHD,



B.3.8 RURFHIHIRE

REOZHFEOHEE P ITEANS AELLND
B O R HBEE THY IR TERIND,
M
N

ZOEFXEPDOHNLIRED, THROKEEITIZESA
VN, TEROKEEZ RN 55 HEAE T DB ICLIEL
THWLNS,

c

B39 RLwhkXO7

AL 227 (Threat Score, TS) 1L Tk, £7-1%.
FITIERLEDY | O6E O T P FHIEICEBR LT
T EZ M2 IE CHY, kI TERSND,

s E—FO

FO+ FX + XO

HBHEOBKWE G (N>M | ft-> T,
XX >> FO,FX, X0 t72->C, THIBGRLIICLDH
B2 Tl RN LIZRDBIE) 12OV T XX DR
ZERWVTHREET DDICE N THD, I R LIZITV NEE
THROFEENENZEETRT, 72k, ALy AT (X8
G OREF B O BE Z 103, Hlx X872
HEREE T CIThI - PR O B LTI S0, &
OREEBEMT DD RED I AR T VAL FAT
TIRENBRINTND,

(0<TS<1)

B.3.10 TVARTJLRALYbROT

TIAHT VAL A2 T (Equitable Threat Score,
ETS) X500 R CIELGH Y | A3 H U7 B
RO TSRO AL v b A2 T THY IR TEFRSND
(Schaefer 1990),

FO-S§,
ETS =
F0+FX+XO—Sf

(—§SETS31)

727710

S, =P(FO+FX), P, :%
Thd, 22T, PIFBGOR A HELE (FB.3.8
H) . S XBRHY 12T ¥ KT FO+FX R THL
7256 (T H LT OTBRGHY | O P HEpI Th
%o RN UTEWIEE PHROKER @MW EERT,
TUHLTHTO 72D, £72, FO=XX=0 .
FX = XO=N/2 D& \ZH/IME-1/8%82%,

B3.11 RFJ)LRO7

A& L A=7 (Skill Score, Heidke Skill Score) I
KA HER CIBIRHY | BLOTBG L 25T
LTS EEZ BROTRO D0 TR THY, IRl TERSH
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50

Skill = M

N-§

(1< Skill <1)

7-77L.

S = Pm,(FO+ FX)+ Px,(XO+ XX),

Pm, :M, Px, :£

N N

ThoH, ZZT, Pm 1 ITBIRHY ], Px X185
DEAFEFHI R (B.3.81H) . SIZHLDHY %
FO+FX Ial (T7bb, 72U 1%V D X0 + XX [B]) F
UE NI TFUTG A (T ATH) O P EHE T
5B, AELTEWVIEE THROKEENB W EERT,
FUXLATHRTOERD, £72. FO=XX=0 .
FX = X0 =N /2 DA i/ MiE-1%L%,

-
-

B4 MERDIRICETHI/IZELE

B41 J347Aa7

7' FAT A7 (Brier Score, BS) [XHE=R T H DK
FHRFED EEARFRIE Th D, HDHBIGR D H B R4 %t
BT DHTHRIZOWT, RATERSIND,

1 N
BSZNZ(E—%)Z (0<BS<1)
i=1

ZIZT, p, [ IHERETHAE(0°51) | a, 1T FEPAE (B
GV TL, 7L TO), NIFEARETHD, BS X584
AR ER (p, =0F/21310) T (2T
EIEEND) The/MEOZ LD, 0IZITVNEE T OIS FE
MEWZEERT, o, BLEOKEF /Y H 8L =
P =M /N (3EB.3.85) Z ¥ |2 T WMiEE T 5 T#
(KA TR EMEIXIND) DT TAT AT BS, I

BS, =F.(1-F,)

-
—

Bz 981

Ll D, TIAT ZAaT FIBIRORE PRI M BLR D2
BT DT | IR DIEARRL M BLR D R DBIGT%f
THTHMOREEZ T 2DIZIF# S 720, il 21X -
? BS N PARFMEZFD | L PHFIE(CITER
AT #) 12X L TH P OEICIG U CRARDEEED
(Stanski et al. 1989) , IREDT TAT AX /LA T 1L
ZOMBEERI T DD KAEE T A F A IZ LD 22
MHDT FAT AT DFEACIZ L > T HAE AN 3
2

B42 JSA7A¥XI)LROT
TIAT A% )L A7 (Brier Skill Score, BSS) i3~

FTAT AT IS WIFEE THY | 18 KUEE T

LU THROBGEOESWERT, 7747 AT



BS . ]UEE THIZLDT FAT A7 BS, & HWT
BS. - BS

BSS = (BSS<1)

c

TEHRSND, BETHMTL, KMBEETHTO, KAEAE
THIVIRENRENEH LD,

B.4.3 Murphy® % fi

Murphy (1973) 1X, 7 AT AT L THMOFELD
BLEHAZ B LT <T B, 7 IAT7 AT &I HE
(reliability ) . 47 B J£ (resolution ) . A~ fiff 52 %
(uncertainty) @3- >DIAIZ /iR L 7=, ZHLEMurphy
DoFREMES (BB (2002) 72 E1ZFELY) .

ERTHRIZIBWT, ERTHRIEL L HOXMIZS5
T EARZERTHRIEOR T HXMEISCTHETD
ZEEBR D, HEE T WA | & B ORI R T HEA
BaEN,(N=Y[ N, ).  ZOXLFERNTBLGHD | Th
ST E M, (M =3, M, ) &3 5L, Murphy O
SRIZENT IAT 2AaTIZEL T o Ioickasn s (=R
THRIED | F HOXEOXERFEE p, £T5),

BS = {RHHEE — S B RS+ fl SEME

2
. L M,| N
R =Y p -2 | 2L
=] > 1221: pl Nl N
(M M\'N
sy =y [ MM N
=\ N N, N
1 T T /
09 Pfcsll =P Pobs= P‘Irql/
Sl /
0.8} // i
ol // _
0.6 b 7
-
2 o5 “/ ul
o e < no skill
Reliabikt ~
04 SN - TP P P2
03+ Resolution
0.2 —_———y —]
Pobs = Pc
0.1
0

0 01 o|.2 03 04 F(’)'.s 06 07 08 08 1
fest

XB.4.1 fle =Ml R 3R XK ORI, R 85
G BLAR =R | HEh 13 52 Dl BL SR 0 BAH R | SR
MMEBE MR THD, AR, B L= Loz
D ZF R E ALE IS 1 (Reliability) | 47 it &
(Resolution) ~DF 5- (2%} hits L T D, JE A O FE
WD EIXT FTAT ARV AT IZIED R 55 H,
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M

V%)

(B 1 THER T HRAA ( p, ) &FEWLTOBLG HBUAH
BEEE (M, ) N,) B—E T U/ MEOL 725, Sy BERE I
TR T AT R 3 2 S0 C O BLGR D H BUAH e B
(M,/N)) IFKAEF B (P =M /N ) bR T
WDHIEEREVMEA LD, A FEMEIZ LG O K5 1Y
B P =060 5 T HKKIE0.26% L5, ZOMH(T
FEWRDINZE>TRED | PHROFIEIZITEILR0D, £
7o AfESEM= BS, BSRNL D, ZNHEAWTT I47T
AX VAT IR D IHNTELZENTED,

BN ES s

Gy BEEE — (S
B3 = e
B.44 FEZR{ERIHIFZREK

fife 3 fl B HY Bl 3 [X] (Reliability Diagram ,
Attributes Diagram EHMEIND) X, TS AVIZEL
SHILHESR P, 2RI DL THRR DS HB LA
BEEE P, ZHMEMNZED | fER T HROFEZ RLIZ M ThH
% (X B.4.12 M, Wilks (2006) 72E 2LV, —fi%
(. WER T ROFEIMERER ] BLR X LTl
THREIND, 2Ol 215 885 E dh # (Reliability
curve) LFES,

15 REEE Hh AR OO 5P 1T, Murphy O %) fi# (45 B.4.31H)
OASHAEE, Sy B LA 528N TED, 1l P,
DEAEIZ DT, [EHEEE (DT BEEE) ~DFF 51X,
BHEE IR Lo RSP AR P, =P, LOR (D5
WIEER P, =P, L) ETOHEBED —REL TR
Blahd, P, DFETOINLDE 5% AT
B3 2 EAH THEEL TEFE (B OWIIBEE) 23155
B, Bl 1%, no-skill line (E# P, = (P, +P)/2)
FORTIE BEBEELSBHEE ~DOFHITFELORES
L TIAT AN AT ~DEHN0E D, £
no-skill linek [t P, = P, &[] D REIH (53 L~
DI H>FHE~DOF G- XB.4.1 JREDFHIE) NIZ
PET DX, T ITATAX VAT IZIED R 5% FF
2,

Rl G e LT [P (GEB.4.1HZ ) T
IR (P, P,) = (P, P) MMEHEE HIFR IR S5,
FTo, RO2OD AR TR T ARG D =,
(S EL hBRAH AR (B D3 e/ IMIEOLD) 3TV,
S AR B O REWEEARENS 3G 5 808 5

(P Py,) = (P, P) (RARNE T ) 2 DB EEAL AL

(MR MBI B O£ T EITA EF) 12010

T5 (FBEEEDREW),



B.45 ROCHETERAF/LRI7F

R TMTIL, BEO THHBERICHLEEE
REL, ZNETHROTBEGHY | TBIRRL |2 ET D
HKMELTDHIENFRETHD, SESFRBEMHEENZ I
IZOWTHERL T2 rBIR A LI, BEN kLT e &
® Fr — Hr 1 (Z2C Fr 1X5 B.3.6 1 @ False
Alarm Rate, Hr I35 B.3.5ZHOHit Rate) FD#bk
Z 7y NUT2b O 2SROC Hl#R (FE % F e il
Relative Operating Characteristic curve, ROC
curve) Th5 (MB.4.2Z M| &l (2002) 72 EIZFEL
W) o FERIANOE BT ORI TR Hr > Fr THY, -
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EREENEWE S 25, 65T, ROCHIARND T DH
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ROCASS) 11 HAME D72\ T3 ( Hr = Fr) % F Y
L CROCH AT 5H D THY , IR TERSN
Do

ROCASS =2(ROCA-0.5)  (~1<ROCASS <1)

SEETHR TRANMELIZED, Fi2, EHRMEDO2NT
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EEIEIR, 20020 TV U TV ORI A E. T
P T NTH, K[EAFSE—R, 201, 73-108.

Murphy, A. H., 1973: A new vector partition of the
probability score. /. Appl. Met., 12, 595-600.

Schaefer, J. T., 1990: The critical success index as
an indicator of warning skill. Wea. Forecasting,
5, 570-575.

Stanski, H. R., L. J. Wilson, and W. R. Burrows,
1989: Survey of common verification methods
in meteorology. Research Report No. (MSRB)
89-5, Forecast Research Division, Atmospheric
Environment Service, Environment Canada.

Wilks, D. S., 2006: Statistical Methods in the

Edition.

vol.91.

Atmospheric Sciences Second

International Geophysical Series

Academic Press, 287pp.

143

1 T T T T T T

ook

ROC curve 7 BIfE/)

0.8 L

Hr = Fr
0.6

05k

Hr

04+

0.3 F

éﬁfﬁ : éRoc '
o]

0 I I I i i i
0 01 02 03 04 05 06 07 08 09 1
Fr

XB.4.2 ROC HhifROMEK (K], I Fr, HehiIHr TH
%, REOFEEOmIESROCHE Th b,




