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A 2%z A0, AREHE AN L FFE nd2
e 74 B E P As =88ty A (ZEF 9, 2004).

71735k o] 2ol 23 A A2 PAS = i FY FEEAE 71T 1~29 A 30~60
A7 A 2 gt Axbe 75 FH2E0 93 A oln, A= Madden# Julian(1971) o}
A e+3t Al B 7 A% (intra-seasonal oscillations)ll 7] Q1= ez Hrf E9] AL o
7ol E¢E YA 3, ol AT HREDY ASK7TE b3ttt FL oA &= °]afﬂ“

S AARc=E AdYstr] A A7/ ietA s o] gt Takayabu(1994) &
29 7| AR E o) 83t RES F4E ] BHA HAA Fxe AY3tH: /‘]5
8}l 91 1, Nakazawa(1988)+= T} @3 tlHE ¢ F 717 M Z ditslo] gloy, o] 3t AR
AL U ASH T2 E o) Fohe AL HAT T3, Lau 9](1989)2} Nitta 2} Sekine
(1994)°l £] 314, i‘x]a?l 71l A2 A 250l 3l YR & £2FE AFEL] °
B ASH F2E Fol dYnFAHA 2L UG R NG dF S 2 S U B
NI 3= ) -3?1”4101]/‘1‘; 7188 NAFLE FAHLE TUE YIARE AHESHY Sl
LH-J HFEL A4S AHL AEH AFEL A 2ol FHAE AAZ2E 433}
v A7 ds] Y Foly, 53] BlF 27U VL AGEit Aol g A3}
F BAUAL A Folth o] AT+ T2 IF7IAAEZARE FAT A28, o] & A3 4
o|Ft 1F74AEFHE B/ NYAEZLEE EF T3 Y NG E A7y
2 *4@5}93\"4' las "'ﬁ"‘:’ A e A3 7148 gl g dF= v s, FA o

FA ol tt.

A7 Yo, shutx At AWolA 7A#EATL A
=, FF, 52, AL, 8EAYY AZBEAEE AHEEHA, 4

=431, 952 Z;J‘a‘i Ao ARAEE =&sted 53
F2 Atk o] & Y43 A5 FS 7] 7H(enhanced observation period; 2004'd 694 1Yl A 8%
31471A]) T 4 & 429 GAW(ground atmospheric watch) 7} o] X8 Fu| & Al
St #&H ARELH 02 ATEES BARAT ARE, 2HEZJ RN S B3 A7
A BFE 25, 5, W7 Y, T5, T3 AFFVE Aoty ENE 2
HA o] FHTE T A2 2 713 AAY R4 AFAEE Fol 1 S 43 uE
stof, utAvte g2, zt 714 A A7 A48 vlX e S AQEE vla A1379) 8
AGE Zedlg (FE ZFLF/TL)T 71803 ol BAE Yutg HYgos 43
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230 et WEete 71AAAEY @A AFHE-S JeEhE A2 R 4% £ dot
2HEHEA Ao 714UAEL HEF77 AGHE §ASE RS HAs Fo Y, o
Aoz 71A4AAE] 7HA F718 AFd 2l FAA 2 2ol BE EA 7)o A
7F Atk ol & BAE 23] At o] Aol A= = A XH-R 4 (phase lag analysis) &
AHg-3te] 2k 7143 QA7 7HA 2713 WSS EE 2ol FAME E Aol AL BASUT
HAGEA = £717F 38 A2 1592 ddAY 7JAAAEY AE A5 S e
E ST 2 232 24(A 2 x8(AIZE) o] FHTFE AHE3te] LST7|& 8¥ 6Y 04] 25
Bl 8Y 21 24AI7HA] AAME 7 7148 A9 713 WEHEE 28, o] EE UHlAA
e Aolth 40l 24(AI T x8(AIZY) o] T HEE AFE 3 o) f& thS 3 2k BA 244
ol T BT S AR 71 AAAEC] FHAOE 7R 1Y HEHEE NAAR AAE
ERE AAAA) 281, 8AZ o) FolgBFoRE FANE D EFAAUFL AL
EREH AANA 15U F71E€ 710 A5 0HE BEIHNo2 FIAT 28 239 71FA
742 8Y 139 OAIRZ AU, 8Y 6% 0A)0A] 8¢Y 21U 24X & FHAIAEAMY] 1 HE
F71(159)2 APt o] 717 F<L 3G TG BELA BEH HLEFSAHA 8¢ 139
RAE ¥REAZeE T3 o Aoz FUAAEN L 5o

Phase Lag = ,—g—' , (2.1)
Phase Lag==AA12}, a=(H2ZAZh)—- (714022 F¥SH HAFAZ), f=24A] 715
9. 2 23 353 714 945571 FHAAE F1/3F7](59) 01, T4 5L ©
8/156571(84Y), 2811 ¥4 45+ 4 1/357|(5¥¢)2 et

3. LS MY LYo oSt 2T Ltol TS J|AQIXIe| Hete M

P
Y
L SYNSEE F A HYRYSL 1Y 5 Uk 23, 28 219 34T A4
dagel vehd A Zo| tlR B AlZo)A B4 gho] 0
BAFENZE FEULE T AYEYo 2 S AARESY
t}. o] 8 2AE | A57] Y3l 33 :
# FE-AE AFEHE FA AAAFE 3} HYRYS A6k, 2yE
H R 2R chsl AYstnal stk SN Fauge dF S g 3
A AT E g2 dehd B2 WS BE7ZH6Y 12004 8¢9 30Y7HA])o] B2E 3
AR (mm/hr)2 2B 1329 F4u & A 2283, F4ue A7 e 2
A ghebd Z5AA) F71(F 10~15Q)9F A4 @A F7)(eF 10~159) R 28
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288 23 F, E2, 019, B9k FEAR, 242

2o, 98 Yejo MY 2 YL o] 3] AFE A 9 (small geographical area)ll
A BAE s 5 A AFE T U EY S8 iE A7t EisA A= &
t}(Nandram, 2000; Pickle, 2000; Fleiss &, 2003). # A& ©o|& 28 £ o)A Brillinger
(1986)7F A A3t Eopf AZATLEHE L HIPAA A QE ZFugo A 714AAE
o] J&gg EA A g}
ASBEZ77 TH6Y 190A 8€ 30¢7HA)) iR 9} jX oA s A
o

oé‘/l:% 4] %TB]%E Tt]( 1_7/7)01‘1’]' %]—X}-, 017]/"] 1= 1,"' ,131 j= 1, 80]‘4 ] °“
B A2 =g, o, FE, BAE, FF, BE, AR, 859 €42 §k°l Folhd 1
2|12, § 2glA ’@-45’ AERTES 4 7| 8dA #5@se] FE-A98 7S M8
-3]'01 A9 '3]-9&5}- (_Q_E”, 7| ol:]-ij, %Et]a '3'-11], + on)E ztﬂRH Oﬂlﬂ ‘?\‘l'é
g jA99 "‘ﬁ(.&—\._-:c}%l_ AEHREY BT) 71 AAIEE B1A} dy 9k AFHSAE
Xi; 2+e] A @A vl 23N AL AHE n s, d,;9X,; & Tol4 AR
42 Az9d

dijn, Aij ~ Poisson(n Aij), 3.1
3 3 j
ln)\,-j =Xz{j,6j+Vij; i=1,-..,13; j= 1,---,8,

vijlo? ~ N(0, o2)

o2 Ao A3 AYEYPLS AR F Yok q71A A& e AN S H
< i8R Fo BRG] Zeul g AYAEIRE 474 e, §;F jA G A AAsH
B & vebdth G714 v+ diol SEE v AP saE X7 wdshA) 23k V)
AAAEY FZIHAHMTH AGEE AZE O APAH EA4L vdehlle AgaReth 1
BHE2, 2% (31)& 2 2y £2E-A A8 ALAAE £¥stT Yk Z oA Brillinger
(1986) 2% = 2 d € o}

3.2. PFH

2Y 31)e v, ZUFEFE/ EFsH, N2 23 A 2 (frequentist approach)
oA g3 Y-S 337 olg o] Att ol wjol At AT ez FAHsGE YL

11233}

23 3.1) =84

rr

13 8
L(ﬁ], ¢1]’T i=1,.--,13,5=1,--- ,8) x exp(ZZ (dij(bi]‘ - 7exp(¢ij))) (32)
i=1j=1
olth 71N, ¢i; = InAol XL, 77 = 0;*& VEhdch 29 (3.1)9 =
2E 747 1} i Gamma(a/Z 2/b)94- 7(B;) « constant2 7}7 5}
7t Vt]lT Nnd N(O T]_z) (D" T = ‘7—2 agx Vij = ¢'1._1 ,BJ) o
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P(ﬂ]a ¢ij’ T_—,2|d1,311=11a13a]=11’8) (33)

13
. ﬁ (1812 g (_ T2l (b5 — Xi;8)% + b))

i=1 2
o2 B8 22 PHE BAr whebA, (3.3)0 A AL HA AR L2 B}, ¢4, 77 7“"
AIFHERZE BAHoE HE3 7311, o] & EUE ﬂg, iz, T2 ] 3 dejzx2
3t & oggo] WEth ol £ A3+ FHAEHEEEY o] U}:T"_E'-_x-]]ﬂ =
HZZE ALR 3] A HOE o] F9 HIO|RFES T+ U= ?.l Metropolis-Hasting
E A Y (Chip3} Greenberg, 1995)& A}23t2A} dir). o] R ALRE Z4 24Ee =
ARANEHES 33)e 2 759 23 2ot

13 13
Bi | 72, bijy dij ~ N((Z Xi; X5} ZXij¢ij, ijz(Xin{j)‘l>, (3.4)
i=1 i=1
B b Gamma( 2 b+E —1(¢i5 = X{',@j)2>’ 33
i — X1:05)?
P(¢3j | By, 73, dij) o< exp ((dij¢ij — nexp(¢i;)) — @i}‘tfﬁ—])) (3.6)
7

99 2AR NI HEERE (3.6)9] Metropolis £ & H&319, (3.4), (3.5), (3.6)2] EXE
g By x| 2 %735t Metropolis-Hasting £ o] AR =Y.

3.3. LYUFYE oY

BZ717H6Y 19014 8€ 30€97HA)) 2l 135 F¢t #id, o4, BE, AR, FF,

iy
JE, g0 4 AL BEZ42FE FZH LST AT 253 A528E A9

—
X, 3=
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£ 3.1 sgA e 28 25 E 2325

3 )\ij (bayes) -04

i date Tij Aij (bayes) B29}
1 6.01-6.07  0.14586 0.31940 0.00562
2 6.08-6.14 0.14286 0.29160 0.00523
3 6.15-6.21 0.71429 0.61647 0.00647
4 6.22-6.28 0.57143 0.57380 0.00628
5 6.29-7.05 0.57143 0.57441 0.00649
6 7.06-7.12  0.28571 0.39859 0.00611
7 7.13-7.19  0.42857 0.48863 0.00658
8 7.20-7.26 0.00000 0.19483 0.00413
9 7.27-8.02  0.00000 0.20324 0.00446
10  8.03-8.09  0.00000 0.21473 0.00432
11 8.10-8.16  0.14286 0.30283 0.00522
12 8.17-8.23  0.57143 0.56277 0.00646
13 8.24-830  0.28571 0.41062 0.00630

n
o

2 50 (y;) AASAT o9t A, ol A " 25, 45, 71 TS5 H
EZIAYN T AN AGE-FE HFGS AFASHAE(X;) 2 AHEeto B
AR 2BE 232 o9 473 Metropolis-Hasting P o2 543
do] g8 3 %224 (hyperparameter) &2 2 o = b=0.0022 433} o]
20] HARA NALTE WGstrlo] 383 222, Ghosh 9J(1998)7} A e
o2 ALHE golty. 221, AR AFFEFE A (3.6)914 2] Metropolis
ol HFol 0o] T BAte] ¢2¢l AFEZE ALE3 FF F 3 (random walk) Metropolis
ERQ AEsIgen, o2 =19 o] AHE] 0548 FE3FHT.

Metropolis-Hasting ¥ 3 2] 48 4] oll &= CODA(Convergence Diagnosis and Qutput Anal-
ysis Software for Gibbs sampling)oll WA E +8A ADETLQ Geweke(1992)9] Z - A
7} Gelman} Rubin(1992)9) £ 4 Q) A}H(shrinkage factor) & AH&-3tG th. o) ol &] &1 50003
o] 2] Metropolis-Hasting ¥HE B BoJA BE Z4E o] FHAZHELER 7
3= Aoz o gl A 50003 ) ¥R R E-& Metropolis-Hasting ¥HE £ 3 2] “burn-
in" o2 F}y, FREL A/AFBL 13, T o|F B RE 103 9] W& At
EEL 93l AS2E WO E 3 1000718 Metropolis-Hasting & HE£2& I3ict.

HAE AAAAZ SYREG ALE3A @A g FeuE(\;) e Hel233T 2
ek 29 3.1 % 3.19] R AT 230 9 3d, s Sl A AA F&E Ful g
ol 239 29 #4ul9 2 x BEFHXH/X,/7) E9 Well 2% Tys|god, g 9
770 Ao Zpu g 2AARE LA} ol AGH RHo] AdBAHAES] A
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a9 3.2: 87 A Y

A mE s BE A8

-1 S L e

QS

=t w4 ms

ma a5

aw  wsE

B AAS FHG AL

E 32 87049 7 4AAse) BESAAS 2

A9} T e 2% 328 sE awag
Az

¥ Bi (bayes) -0.16491  -0.25501 -0.04022 0.14504  -0.06414
EEX R 0.00548  0.00535 0.00575 0.00802  0.00658
Eas Bi (bayes) -0.40076  -0.01803 -0.02967 0.12427  -0.0466
F % 0.00695  0.01090  0.00605 0.01051  0.00873
Az Bi (vayes) -0.28160  -0.00136  0.15000 0.29431  0.08342
Bz 0.00649  0.00628 0.00661 0.00845  0.00711
25 B; (bayes) -0.13078 -0.12873  0.06470 0.13828  -0.01526
Ezex 0.00535  0.00634  0.00758 0.01073  0.00672
21 B: (bayes) -0.22729  -0.09401  0.28078 0.18417  0.10690
EE2 0.00586  0.00622  0.00741 0.00859  0.00751
=+ B: (bayes) -0.27310 -0.21710 -0.15273 0.56970  0.22836
EZFext 0.00679  0.00709  0.00813 0.01168  0.00892
&g B; (bayes) -0.32579  -0.17457  0.33164 0.08190 -0.12718
EEeA 0.00831  0.00760  0.00864 0.00972  0.00630
-2 Bi (bayes) -0.17270 -0.00264 0.11129 0.31453  0.08793
Ezex 0.00598  0.00622  0.00724 0.00773  0.00822
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AT, IED, o194, FYoh BEA, 2HZ

£ 3.3 87X 7 AAxtel Bhe th el AR AT pgh(p-value)

| A4 [ &% 24 A= BF  g=  dF  sd B¥
X - <.001 <.001 <.001 <.001 <.001 <.001 <.001
EAE - <001 <.001 <.001 <.001 <.001 <.001
As - <.001 <.001 <.001 <.001 <.001
2= 33 - <.001 <.001 <.001 <.001
LI - <.001 <.001 <.001
= - <.001 <.001
5 g - <.001
2% -
2y - <001 <.001 <.001 <001 <.001 <.001 <.001
E-a 3 - <.001 <.001 <001 <.001 <.001 <.001
Az - <001 <.001 <.001 <.001 <.001
% | 2= - <001 <001 <.001 <.001
4= - <.001 <001 <.001
% - <.001 <.001
g - <.001
E -
2% - 2062 <.001 <.001 <.001 <.001 <.001 <.001
EAx - <.001 <.001 <.001 <.001 <.001 <.001
AE - <.001 <.001 <.001 <.001 <.001
5 I3 - <.001 <.001 <.001 <.001
g4s - <.001 <.001 <.001
+ - <.001 <.001
g - <.001
2% -
2y - 1162 <.001 .6138 <.001 <.001 <.001 <.001
AR - <001 .3509 <.001 <.001 0031 <.001
Az - <001 <001 <.001 <.001 .0775
45 | 2= - <.001 <.001 <.001 <.001
[ - <.001 <.001 <.001
T - <.001 <.001
&g - <.001
3E -
2x - 1086 <.001 <.001 <.001 <.001 <.001 <.001
EAs - <.001 .0044 <.001 <.001 <.001 <.001
AT - <001 .0232 <.001 <001 .6782
#d B - <001 <.001 <.001 <.001
7144 | ¥ - <.001 <.001 .0884
+ - <.001 <.001
g - <.001
3% -
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Ao, 7|AAALE o] g gl X = TS AT AGE ALE UrE}LH_T'_
Ack o] & FA3719)3, A" =¥ (3.1)F Brillinger(1986) 28 (23 (3.1)°l
HENE AAHA 22 28)9 "*‘Z}E% v ustgch A¥A g ozs Waller
2](1997) 7} Al ¢+3F AL 7] o o] & ZHH X (posterior expected predictive deviance) 5 & A A3}t
= 239 AP 7)EE ALSA 71 2o o8ty AdE 2 (3.1)9 AFE = 13.7322
2 Brillinger 289 AYxE 1581480 22 gHe 714, B A FoA Tejsls RABEA}
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Analysis of Periodicity of Meteorological Measures and
Their Effects on Precipitation Observed with Surface
Meteorological Instruments at Eight Southwestern
Areas, Korea during 2004dKOEP*

Hea-Jung Kim" Joonkeun Yum?® Yung-Seop Lee®
Young-Ah Kim* Hyo-Sang Chung® Chun-Ho Cho®

ABSTRACT

This article summarizes our research on estimation of area-specific and time-adjusted
rainfall rates during 2004KEOP (Korea enhanced observation period: June 1, 2004 ~
August 31, 2004). The rainfall rate is defined as the proportion of rainfall days per
week and areas are consisting of Haenam, Yeosu, Janghung, Heuksando, Gwangju,
Mokpo, Jindo, and Wando. Our objectives are to analyze periodicity in area-specific
precipitation and the meteorological measures and investigate the relationships between
the geographic pattern of the rainfall rates and the corresponding pattern in potential
explanatory covariates such as temperature, wind, ,wind direction, pressure, and hu-
midity. A generalized linear model is introduced to implement the objectives and the
patterns are estimated by considering a set of rainfall rates produced using samples
from the posterior distribution of the population rainfall rates.

Keywords: Rainfall rate, Weather factor, Generalized linear model, Random effect, Markov
chain Monte Carlo.
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