Rainfall Frequency Analysis Based on the Copula Method
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REPS Hgete] AFT & Avke Aol Ak B ATAE g9 14H FARSL AR
g Agstgon, 57149 Copula RHS A gate] MANS 54 2 FEFTF HPARE A
st

2. Copula model
B dAfgE 579 Copula X2 (Gumbel-Hougaard(GUH), Frank(FRK), Joe(JOE),
Clayton(CLN),  Galambos(GLB))S  AFgdtg o  wi7is FAYHUOEE maximum

pseudolikelihood estimatorE ©| &3} %1t}

2.1. Copula model
Copula®= + 3 U, (UT 058 174A9] 3ks 7HA= H3he Adexde= 2 (1)~
(2)¢} o] Bojdrt
H(l'lvmz): C[F1 (l‘l),F2($2)] (1)
Uk:Fk(Xk)v (k: 172) (2)

2 AFNA AFEE Copula =29 FeEe} vzl 99 B9+ % 13 Zh.(Nelson RB,,
2006; Frank M]J., 1979; Joe H., 1993; Galambos J., 1975)

¥ 1. Copula =¥

Copula =4 T2 0
Gumbel-Hougaard Cy(u,v) = exp(— [(— Inu)’ + (- Inv)?]Y?) 0>1
Frank Cy (uyv) = 139 ln[ (9“—01)_(61”—1) 6> 0
Joe Cyluw)=1—[1—u)+(1—v) = (1 —u)’ (1—0v)"]"* 0= 1
Clayton Cg(u,v)z(max(u79+v79f1),0)71/9 0> —1
Galambos C, =wvexp([(—Inu) "+ (= Inv)"?]” 1/0) >0

2.2, Wi/ F4

B o] A= maximum pseudolikelihood estimatorE ©]&3sle] wiZfHFE FAP o 2

(3)7} Zu}.
l(@):iZIIOg cg(n+1,n+1)} (3)
A7NA, cp= GO 0l disl] mliEE Aola, R, S,

= ZF WY =9 (rank)o|t} () HH=E
ek

L 7)
St 0% 2eomA WANMSE FAT 5 Ak B ATlAE A st 92

Newton-Rhapson H& o] &3ttt

3. 3&
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3.1. th3AA

degmet /g9 AeAH AZS AR ALaon A4me Aer ¥ 29 2r)

# 2.9 AdeAs he
A A3 A FRd = = Asd e
000108 A1 (Seoul) 1961 2009 49

7l & FH gl x iR By XLO XSC XSH
A GLO 198.86 57.313 -0.289
s
2 47| 3¢ GEV 43.731 25.547 0.091
AR AR GEV 9.682 5.559 -0.235
7OL_0r7OL}J:_

==l GEV 1.702 2.076 -0.687
FeHFS VFor FEI AHUWAISAA F-FES GLOREY, GEVEXYE S 713 2 g2+
Aoz Yehyton AP E VFog FE3 AU E FedE, A%V 2% GEV

BIs Mg 2 wg2s Aow veyty

3.4. Copula 499 w4 FA

ge Ao 5749 Copula LHAA ztzte] wws B 27 a 2244 2@
maximum pseudolikelihood estimatorE ©]-&3}%1 2™ Newton Rhapson WH & o] &3l F43}
Ak eAS NFoR AAUALE FES B9, A57HS JAARE Agen A
= ¥ 49 #oh
¥ 4. Copula 229 vj7i¥a 6
Gumbel-
Copula Frank Joe Clayton Galambos
Hougaard
[ 1.67630 4.28616 1.91942 1.03182 1.87197

378



35. $EXF

7} Copula E9o| GEV(H$%), GLOXE7I1IHEXE S AFAIA Copula o] SELLHS
T 4k ol WEsN e 54 A g9 22 AAE dow J99 A&H7|Folt o]
757l g3k marginal distributionS A& 4 o OEE 6A11E, 48119 A&7 kel o gk
FEFHS Sy g

¥ 5. 6717 2441 7Fell thS Copula =@ SE7F9-F

el 6A] ZH(mm) 48A] 7H(mm)

7t GUH FRK JOE CLN GLB GUH FRK JOE CLN GLB
2y 12455 | 125.35 | 157.11 80.20 | 9386 147.80 | 139.22 | 161.25 | 138.63 | 128.90
d
d

17863 | 172.02 | 2156.87 | 114.08 | 129.52 | 203.91 | 189.09 | 220.81 | 198.15 | 166.51
214.61 | 204.55 | 254.27 | 142.19 | 151.47 | 241.66 | 224.79 | 259.63 | 247.74 | 189.41
304 | 272.62 | 263.84 | 315.09 | 197.25 | 183.58 | 303.53 | 292.33 | 321.14 | 344.80 | 223.31

W] 30164 | 29816 | 344.80 | 228.73 | 198.17 | 334.67 | 331.93 | 351.22 | 400.88 | 238.84
100 | 343.80 | 354.43 | 387.24 | 279.86 | 21811 | 380.14 | 397.20 | 394.18 | 490.65 | 260.48
200 | 389.50 | 424.69 | 433.84 | 341.37 | 238.29 | 431.04 | 478.26 | 441.46 | 599.95 | 282.37
300 | 459.65 | 542.25 | 500.74 | 441.04 | 266.29 | 506.39 | 612.88 | 509.31 | 782.13 | 313.52
500 | 517.96 | 650.32 | 553.45 | 530.60 | 287.46 | 568.47 | 736.02 | 562.66 | 955.63 | 336.93
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ol HLd e s17] 8 VA e FAAFA AHEAREE UdeRZ Copula RES 9]
&3t GEAFEFS AT V1S dHEF RSN A] o] R A&V AW THFS
FEohe WY oA AeE APPEE FEete dEAsEE AREstlth Copula 22 5709 B
S Hgstgow w/iHae FAHL maximum pseudolikelihood estimatorE ©]-&3tdth UH AR
o] BN #Le AFVAE SEZSFS & BsA] Kokve AR Yehuy S A&7
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Rde] AYy FIo] AP HAH T& Fote] wiAHTd FEASZFY AHAAS AP &
EFEo] BEHIZEA Y] RG] tig A5 B Heo] H Qg stt}

SN

2 A7E FEHET dddusriEdride] 2009 AA7EHAIA

r [}
i
ot
rE
b
=2
o,
S
&
Sial
of
odd
S

379



2. AJE AEg (2009), ol g W= S o] &3 AeAY I-D-F 34 f=

3. Frank M]J., (1979), "On the simultaneous associativiry of (z,y) and z+y— f(x,y).”,
Aequationes Math, No. 19, pp. 194-226

4. Galambos J., (1975), "Order statistics of samples from multivariate distributions” Journal of
the American Statistical Association, No. 70, pp. 674-680

5. Genest C. and Favre A-C., (2007), "Everything you always wanted to know about copula
modeling but were afraid to ask.” Journal of hydrology, no. 12, issue. 4, pp. 347-368

6. Joe H. (1993), "Parametric families of multivariate distributions with given margins.”
Journal of Multivarite Analysis, No. 46, pp. 262-282

7. Nelson RB., (2006), An Introduction of Copulas, Springer-Verlag, New York

380





