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Applications of Moupfouma Distribution
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A Eel 2 AX3k= Aoz gejd UriMoupfouma, 1982; Hosoya, 1988; 3H3ARs-A1%7¢, 2001).

2.2 Z¥ul £¥
Hosoya (1988), 71474 (1998), Akimoto et. al. (2003), lio and Hosoya (2006) 5 9J8tH Z¥n} £ 39|
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3. A A=
3.1 249 A=

Syl A 7F83k 1299 A$AsE A7 EAE EUHE 53T F9AEMinutely data using the
Magnetic Recording; MMR), 7$7 %A 74$2&(Minute Rainfall Intensity; MRI), AWS(Automatic Weather
System; AWS) #E2o|A 2R de #9258, FA3$AEA 72428 (Optic Rain Gauge; ORG) L=
Ui 4 ookl Ad T4, 1998; S AAEAATLY, 2001; 714A, 2004; 2006).

Table 1. The characteristics for types of data

characteristics Types of data
(avaiable) MMR MRI AWS ORG
The resolution of data(mm/min) 0.1 0.017 0.5 0.017
The observed interval(second) 60 60 60 5
The longest observed period(year) 69 12 -
The number of stations 75 12 460
The continuity of observed period O O x *
Table 1& g Aao] E4C el zlolth B dFoAe 4oz & A= B2 #45 A3E &
watm 9l MMRs MRI A28 MAste] Astng vk =3 oi AQozs Seutdr 13 37
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Fig. 1. Scatter plot for hourly data accumulated Fig. 2. Comparison of IDF curves using MMR
minutely data versus hourly data at Seoul station ~ data with the interpolation of probable rainfall
intensity foumulas(AAd 1S5, 2000)
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Fig. 3. Variation of autocorrelation Fig. 4. Comparison for %ﬁproximation,of_mir_\utely rainfall
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Statistics of hourly data | \—ooiafon(min) 1 2 | 3 I 4 5 | 10 ‘ 30 l 50
Year Parameter
mean variance r u

1969 0.1351 2.5164 0018 0.003 0:006 0.006 0.007 0.007 0.008 0011 0.015
1984 0.1356 1.9936 0.018 0.007 0.008 0.008 0.008 0.009 0.011 0014 0.019
1985 0.1116 1.6842 0.015 0.007 0.007 0.008 0.008 0.009 0010 0.013 0018
1986 0.1234 1.5994 0017 0.008 0.009 0.009 0.010 0.010 0.012 0.016 0.021
1987 0.1754 30678 0024 0.006 0.007 0.007 0007 0.008 0.009 0012 0.015
1988 00739 0.5527 0010 0.013 0.015 0.016 0.017 0.018 0.020 0.027 0.036
1989 0.1225 14571 0.017 0.009 0.010 0.010 0011 0.0 0013 0.018 0.023
1991 0.1023 1.2491 0.014 0.008 0.009 0010 0.010 0.011 0.012 0.017 0022
1992 0.1225 1.9239 0017 0007 0.007 0.008 0.008 0.009 0.010 0.013 0.018
1993 0.1086 1.2643 0015 0.009 0.010 0.011 0.011 0.012 0.013 0.018 0,024
1994 00624 0.5875 0.008 0010 0.011 0.012 0.013 0.013 0015 0.021 0.027
1995 0.1664 2.3292 0.023 0.007 0.008 0009 0.009 0.010 0011 0.015 0.020
1996 0.1117 1.4807 0015 0.007 0.008 0.009 0.009 0.010 0011 0,015 0.020
1997 00770 0.8536 0,010 0.009 0.010 0010 0011 0.011 0,013 0.018 0.023
1998 0.2085 3.8001 0029 0.006 0.006 0.007 0.007 0.007 0.008 0.012 0.015
1999 0.1653 23992 0.023 0007 0.008 0.009 0.009 0.009 0011 0.014 0.019

Table 2& Eq. (8)% o4& w/hd4 FA Az o)t Rxet X2 wIWRF u, rol whet F9AEe 22YS
EQsA Fok ARG rge AFgel g8 AR wid B M Aoz ¢EA dn0ddTa,
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Fig. 4% Table 2«] oAMSE H8e mxul £xo 129 ASASE vud Zlolth Fig. 404 Benle) 2
01 2¥vl RIE 1299 BEARY PEE sl HEE 5 Uv AR soidrh. a8y 2Eet £¥7 94

g Azl g /\IZ}g.—.-_ BA3E o) opd o thekdt AEAIZ diF AAE AY] AsM = Eas. 6), (NE 1%
5}04 A&AEE EAAE AAste] ZEup Bl W 2 8stojof F.

4.2 AFAE A AL F3

o} 22 ALAE FED) AANE 1429 AIARE C0ROR A4 2 57 548 o 43l
2o} B0 ) Aotk A 0§ S UBL FADA AL A BAD A2 AN AL 2
2l 4 % SleAl g9 Ank 280, Fig 5= MR A8 60 Otom Y42 Aa(E, AL B

8ol e =¥u} EXE HE3 A2 Jeldch

£ E.. [N £ /f"\‘
i i / i |
. £, i
i. i i
_(a) Duration; 1 minute (b} Duration; 5 minutes (c) Duration; 30 minutes
Fig. 5. Annual maximum series of hourly data accumulated minutely data for duration at Seoul
station.
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Fig. 6. Comparison of IDF relationship using the hourly observed data with the minute iy observed data

Fig. 69 z} 292 A 72¢A59 60% AAAs9 Hy, B4He olfdlo F X3 IDF BAE viasti glo
o, Fig. 6(@)¢ 6 243 A7)1dadds9 Ao g Axg TRt vud Aotk dA, AARE AET
A9 608 JAARE o847 A4 Aole df uvudt Aoz yehdo 53], 602 FAAEY gt 7L 16
Wl W] Alabg el Aol 394(1961d T 1999l = BEka of ¢ AL Axbrl SRS F A o
g Aato] ol AGI|e) ARFE A Yehdrle sty 2 Aolst Fig. 6@l A= 0.00% ™ 3.78%, Fig. 6(b)el
A 0.00% "~ 3.73%2 ¢ Z& Aoz ALt &, AAZE o] &3 Bty 759 IDF BAl Fxo A= A
& el 252 o)dE 4 gt

e g A7y AEA e ARete AdE A2 Zge e fARE A
o 5% AEE ojx A7|ERFFE o] R FAS Ay fFEES A £ Ak
B¥ol B = AgY] B4 EAAE o|&ely 1845 EAXNE AAT & AU

Hepitek 3 Aol
2 A7olq Hgd
9 Aoz godEy,

o
F[-Em

g
At Awg AYstd S 2ok (D) 1299 Z$AEMMR A2)E o8-8t BEsM & 4@@ A
71& AANEE (200009 28 AANE FeAEAL EUHE YT ¢ H93E A5G (2) 608 JAAE
23n B AHEse] FAH ALAHE 209 dFUA FeALS 59 Bdd IHuA 7&741054
AAQs] A9 F Jde AR dgotHdo), weld 2¥vl BEE oj&ate A Ave AEE o]R3F9 1
AeAge] B4 Aol sted Aew wmag) (3) 608 FAAEY AEY AEE ol&std BEvl £
7+zr A 4ste] IDF #AE 5 A5 1 atole wis uv|d oz vebdth obge] AMRE AR
2 Aok vujg Aoz #AFUT wetd ZEr BEE A9 AEE FE 608 olghe] A&Azte
AU FALE F483] ALY 7 dE $ud Ao ddHch

MMz o

it %l@’é-xl%f‘é =2AA JlENE ATeE ik AdE FAHnTE ALV TAC 9

1. AMAER (2000). 19994 % +244 *43171“‘711%“2"1? ZA A AlY Sx383e8s 24

2. 7)3AT 4 (1998). BF Aol whE 3 X E ZF9AE BE o5 29 o7 PREA AEaly fe dF B4, p. 8L

3. 7133 (2004). 7V1FABREAIAY 75 2APdR *}‘ﬁ SR RN GEUE AL 71, p. 47.

4. 7]*&@ (2006). 2005 7|1EAERE A3 JigxE: GAIFAE DB FEAMY. 7144, p. 356.

5. FZAATAATY (2001). AT A9E ¥ F9A= DB 7% A7 p. 84.

6. Akimoto, M., Harada. K., Watanabe, K., and Ichikawa, H. (2003) "Long-term changes of rainfall tendency and methods of
estimation for the one—minute rain rate distribution in Japan." Transactions of IEICE, Vol. J86-B. pp. 2166-2173.

7. Hosoya, Y. (1988). "An estimation method for one-minute-rain distributions at various locations in Japan." Annual of
Telecommunity, Vol. J71-B. No. 2, pp. 256-262.

8. Karasawa, Y.T.. and Matudo, T. (1991). "One-minute rain rate distributions in Japan derived from AMeDAS one-hour rain rate
data." IEEE Transactions on Geoscience, Vol. 29, No. 6, pp. 890-898.

9. Lee, Joo-Hwan, Kim. Yang-Su, Kim, Jong-Ho and Choi. Yong-Seok (2000). "Empirical Conversion Process of Rain Rate
Distribution for Various Integration Time." Microwave Conference, 2000 Asia-Pacific, pp. 1593-1597.

10. Moupfouma. P. (1982). "Rainfall rate statistics distribution and induced attenuation in equatorial and tropical climates." Annual of
Telecommunity, Vol. 37, pp. 123-128.

11. Ito, C.. and Hosoya, Y. (2006). "Proposal of a Global Conversion Method for Different Integral Time Rain Rate by Using M
Distribution and Regional Climatic Parameters." Electronics and Communications in Japan, Part 1, Vol. 89, No. 4, pp. 948-955.

- 172 -



