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Conversion Factor Calculation of Annual Maximum Precipitation in Korea
Between Fixed and Sliding Durations

QEfAY* - Bogel

Oh, Tae Suk * Moon, Young-Il

Abstract

An estimation of reliable probability precipitation is one of the most important processes for reasonable hydrologic structure
design. A probability precipitation has been calculated by frequency analysis using annual maximum rainfall series on the each
duration among the observed rainfall data. Annual maximum rainfall series have abstracted on hourly rainfall data or daily
rainfal data. So, there is necessary to proper conversion factor between the fixed and diding durations. Therefore, in this study,
conversion factors on the each duration between fixed and diding durations have calculated using minutely data compared to
hourly and daily data of 37 stations observed by Meteorologica Administration in Korea. Also, regression equations were
computed by regression analysis of conversion factors on the each duration. Consequently, conversion factors were used basis
data for calculations of stable probability precipitation.

Keywords : fixed durations, diding durations, annual maximum precipitation, conversion factor
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. Starting
St ooy | 4% |09 | o L
1 Sokcho 38°15' | 128°34 1968 32
2 Chuncheon | 37°54' | 127°44 1966 A
3 Gangneung 37°45 | 128°54' 1961 39
4 Seoul 37°34' | 126°58 1961 39
5 Incheon 37°28' | 126°38 1961 39
6 Wonju 37°20' | 127°57 1973 27
7 Chungju 36°58' | 127°57 1973 27
8 Seosan 36°46' | 126°30 1968 32
9 Cheongju 36°38 | 127°27 1967 33
10 Dagieon 36°22' | 127°22 1969 31
11 |Chupungnyeong| 36°13' | 128°00 1961 39
12 Pohang 36°02' | 129°23 1961 39
13 Gunsan 36°00" | 126°45 1968 32
14 Daegu 35°53 | 128°37 1961 39
15 Gwangju 35°10" | 126°54' 1961 39
16 Busan 35°06' | 129°02 1961 39
17 Tongyeong 34°51' | 128°26 1968 32
18 Mokpo 34°49 | 126°23 1961 39
19 Yeosu 34°44 | 127°45 1961 39
20 Wando 34°24' | 126° 42 1973 27
21 Jnju 35°12' | 128°07 1969 31
22 Ganghwa 37°42 | 126°27 1973 27
23 | Yangpyeong | 37°29' | 127°30 | 1973 27
24 Icheon 37°16' | 127°29 1973 27
25 Ine 38°03' | 128°10 1973 27
26 Hongcheon 37°41' | 127°53 1973 27
27 Jecheon 37°09 | 128°12 1973 27
28 Boeun 36°29' | 127°44 1973 27
29 Boryeong 36°19' | 126°34 1973 27
30 Buyeo 36°16' | 126°55 1973 27
31 Buan 35°44' | 126°43 1973 27
32 Imsil 35°37' | 127°17 1973 27
33 Jeongeup 35°34' | 126°52 1973 27
34 Suncheon 35°04' | 127°14 1973 27
35 Miryang 35°29' | 128°45 1973 27
36 Sancheong | 35°25' | 127°53 1973 27
37 Namhae 34°49 | 127°56 1973 27
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Annual Maximum Precipitation on Sliding Duration

=
8
400 g
R-squared = 0.978 x 7 A
- . )
x 4 =]
300 — ,/Y:]AISIX =
7 < =
» ox 3
— =
’% .2
s =
200 — e =
x ol 3
- . /;(xii &
2 :
100 — P

2 =
B s
7 E
=
0 T T T T T T T g
<

0 100 200 300 400

Annual Maximum Precipitation on Fixed Duration

(a) 144021t 19| SHobA 4 A

J8 4. AXMX|IH0IM 2EH| 22

1.25
1.20 —
= 1.15 —
=}
b
< -
=
=
.g 1.10
S
)
> -
z 1
=]
© 105+ ;
S =TT 717 T T T T T T 1
60M 180M 360M 540M 720M 900M 1080M 1440M 2160M 2880M 4320M
Duration
O 5. 2-A|ZH A<k s
1.01
R RSSO LAE TS SEESE SRR LRSS TR E2 SN
— . bty ++ +t 4+ +
s i
=2 +
% 099 — + ° + o+t + 7F
= ++ + + +
E 1 ++ + ot Lt
g + + *
S + +
2 098 — * +
7 . + +
e +
o +
= i
k]
(=]
O 097 —
06— 71 T 1 T 1 T 1 T ]
5 10 15 20 25 30 35
Station Number
7 6. -AZF ZEke| A™AIS
AE CCC Aol Yste] IGAIE-AYAIT BHAIG~= A
AHoz 7S FAPA Bk A= e
$28% #5BYE - 20084 9H - 519 -

2ot Ackel 29| AE|ChX|of CH

Conversion Factor

500 —
_| R-squared = 0.994 e
7
s
400 — P
7%
- s
300 —| J Y =1.027X
i
- 7
x A&
200 -
.
- X
100 — f
| x
s
7
0 T T T T T T T T T
0 100 200 300 400 500
Annual Maximum Precipitation on Fixed Duration
(b) 2880=2 22| oA 4+ M
8 el AR
1.25 —
1.20 —
1.15 —
1.10 —
1.05 —
1.00 —
095 | ! !
1440M 2880M 4320M
Duration
a7 7. 2 B9y shs
1.01
’..a‘ 1_()()—++++++++++++¢+t++¢+¢t++++++++i¢++¢+i+
E PR ++*+ ot ++++++ +F o
= _ + +
(=2
0
€ 099 :
‘g * + * + +
] - + +
£ + . +
g Lot
2 098 — + +
8 ’ +* . +F ¥ +
s 7 . - .
o
2 e
O 097 4 + 7 +
+ +
+
n +
0.96||||||||||||||
5 10 15 20 25 30 35
Station Number
a3 8 29 ueEe| AEAS
3.2 AA|HX| 2o WIS 0|38 EitAlFl LMY
BAR-AAIRE Ao AP8E Sl 4 o AR




[&]
Q - [ ]
(8]
2 —
- [ J
-3 — [
e
®
-4 T T T T ?
2 4 6
Number of Cluster
O3 9. B-AlZt tie| ZXIRE 0|88 Z&EAe| CCC Al
1
0 —
1 —
Q
(8] -
o
2 — L4
’;
- L)
@
-3 — ‘ B .
-4 T T T
2 4 6
Number of Cluster
J8 10. B¢ cip| ZAEE 0|88 ZEEAS| CCC AlF
HE ASEH A&7 a8 ARt o3k A
HA] FF ARE ol8st] SRAIFE APPSR of
#o] THE AKAIRE 60 X7 R 144087 199 &

JAFE AR Ao, e 2t AETRPER APge 8
AR BRAFE GRdE Aoy Ml 21

vkl A

ehort B3

o7} WAshs Aoz Vet

wegste] 25 AR Ao, A
EA10] Z7RISE PG A7) AolRs Aoz
Az ARIAE Ad 254 olsleld 2}

[¢]

A

Lot 2

Averrage Annual Maximum Precipitation of Sliding Duration

Averrage Annual Maximum Precipitation of Sliding Duration

3.3 TX|Ho| A=|CHX| &
Qro] 320 ME 370 A X
eoJalztol) ofdt AR - 2FF2]
SHAFE FAITE B Holde 37l AellA
25 Z83l] TS

60

45 —

30 —

15 —

R-squared=0.999

Y=1135X ’

! | ! | ! |
30 45

60

Averrage Annual Maximum Precipitation of Fixed Duration

250

J7 11. 602-1A[ZHe] EbAl AHY

R-squared=0.999

1 Y=1169X 4
X//
200 — e
7/
/x

’ xx&fg

150 - "
)?gx’
>
/7
100 — ,
/7
7/
- 7/
4
e
d
50 — S
/7
7/
- 7/
e
7
7/
0 1 I 1 I 1 | 1 1
0 50 100 150 200

250

Averrage Annual Maximum Precipitation of Fixed Duration

QAN FGF ARE

td o 283 3l Yepiith

OBl 12, 14402-129)

o =

B MY

=
b= [e]
BitS

UPEE 0|85 &= A
Aol A&7z AN
o]-g-3}

iy
i

)]l
o

H 2. YoAZH-OEAIZE (x|t 292 XtEe| TS 0|88 sl A ZHnt
A&77¢ SHHAISG AT A&7 |3 SHHAIS ARAG
605--1A)7} 1135 0.999 1440%--24117F 1.004 1.000
180%--3*17F 1.036 1.000 2160%--36417F 1.002 1.000
360%--6A]7F 1.017 1.000 2880%--48*]7F 1.001 1.000
540%--91] 7+ 1.009 1.000 4320%--72X| 7 1.001 1.000
720512/ 7F 1.006 1.000 1440%--1Y 1.169 0.999
9005--15A]7F 1.006 1.000 2880%-2¢ 1.049 1.000
10805--18X]7F 1.004 1.000 4320%--3% 1.028 1.000
- 520 - KA ETR U



1.25

£ 200
= R-squared=0.985 . O O OCasel
5 a , =15 A A A Case2
= Y=1122X ’ V V¥ Case3
£ _ 1.20
= e ' °
E 150 — e 4o
= ,/x 8
£ i « W g 1158
-‘§ /,x>< L‘: 8
'E‘ x// g —@
2 100 — X 7 x 2
~ x5 % 5 g
£ z 1.10 — é
£ S
= 8
= o
_g 1.05 — 8
E ¥
: ' §
% ¥ wkw
£ 1.00 — ¥ w w
4 | ! | ! T T T T T T TIT] T T T 7T
< 100 150 200 1 2 3 4 5 67 8910 20 30 40 50 60 70
Averrage Annual Maximum Precipitation of Fixed Duration Duration (hour)
0% 13. 602-1A1Zk] BHAAIS: AR A3 15, 2-AIZE el Bl Hla
£ 750 > L
= R-squared=0.977 e g E (ansel
= i _ ’ Case 2
e‘) Y=1156X i 125 V V¥V V Case3
£ < 7 ’ 8
S 600 — , °
7]
s |8
: 5 1.20 i
2 s 'y
o= =~
§ § 1154 ?
& 5
: %
g S 110 ©
: ° 5
<
: 1.05 é .
<
& ! ?
= 0 1.00 —
2 T I T | ' | ! | ! | [ I
< 0 150 300 450 600 750 1 2 3
Averrage Annual Maximum Precipitation of Fixed Duration Duration (day)
181 14, 14408-1219] B AFY T8 16, - Bl gl HlR
FAFS] Ao/t 2 Ao Uehgeh. et 24 g
4. AP E] QojA|ZEEHA A2 BA o] FAAGE o83l PR Sae AT )
& ARl wEbA 2R FAE v Alele gl Ae
AR R AR AAARENRE SRS o B UEth weby A" SRS o83t A WA
o3} o] EABIAT. A WAl e 2 45 BEhe]  Casedll lE HARAS Falsle] AEARN] WE A
A&7 MR Age Bablgr(case 1)01H, F WA HE 7oAzt SRHAIGRe] isERRS AT 9 i
AHH Az FS o &g B-(case 2013, Al MA W S F 5l UEROH, tisEgkS FH3] gk 3|
HE e AR AHNAE o837 7d-F-(case 3)°IH 3 4 YERAAH.
Z} gt AR 2Eaglo] Besm2 A7kl oA 7F o 19 17 2 19 182 Case 19 93 49 14
E 3. YOIAZHIHAIZ HElt) USY XIBE BT 088 BTl MY A
X)2=7)7F SIAA 2= ARA S A|&717¢ A AT
605--1A|7F 1122 0.985 1440%--24X17F 1.003 1.000
1805--3A) 7+ 1.034 0.998 2160%--367]7F 1.002 1.000
360E--6A]7F 1.016 1.000 2880%--48*]7F 1.001 1.000
540%--94| 7t 1.009 1.000 43205--721|7F 1.001 1.000
7205--124)7F 1.006 1.000 1440%--14 1.156 0.977
900%--154|7F 1.005 1.000 2880%--2 1.044 0.995
1080%--18*]7F 1.004 1.000 4320%-3Y 1.025 0.998

$28% #5BYE - 20084 9H

-521 -



1.25 E 4. T™AZH2AolA|ZE SHMAIe| 3|74 F=H
O O O Original Conversion Factor - -
1o Regression ;[_LT'E_L 7&-—?—X]—§_94 %ﬂ'ﬂl'{l\‘ Q‘ﬂé}
120 B )7 y = 0.1241 x x 1516 + 1,0000
) Case 1 —1.0214
° Hoo) y = 0.1522 x x 1914 + 1,0058
_ 8 B 71 y = 0.1349 x x 1198 + 71,0001
£ 1.15—2 Case 2 o 20041
2 2y y = 0.1567 x X" + 1.0123
g 18 B A7 y = 0.1222 x x +158 + 0,9998
5 Case 3 XV
%110—5 29 y = 0.1447 x x>+ + 1.0113
@]
8
1.16
1.05 — O O OCasel
| i A A A Case2
A vV V V¥V Case3
1.00 - 112 -9
I T T T T TTT | T T T LI
1 2 3 6 78 910 20 30 40 50 60 70
Duration (hour) g T
<
T2 17. B-AZH gl S17EN = 108
1.30 % i
O O O Orignal Conversion Factor @]
Regression 1.04 —
1.25 1 @
8
] 2]
s g
_ 120 : 1.00 — oo v g
= s g : > 3 4 56780 2 % 40 5 607
o - T
% E Duration (hour)
>
§ o O 19. 3| HAlof| ost 2-AIZF 2Rzl Al vl
! g AZERJeNIzEe] Bl olgdll F4E F7AS =4
L o @ Aot 1Y 178 BARIES F9F T3 399
: Azjoln] 17 182 B-Auke %S T3 A Az
1.00 —
, | | £ veRd Zlolk.
1 2 3 3t 4= 7] Casell® 799 S94s vER ZlolH,
Duation () # 5 HAAE Bl 9T TAARESARE S5
| Ho| 5 20| 3|72
3 18. - EHtAIEel §HEY Axfg o] BAS 23 2R3 S nlwdk Aoy 7)
I 5. Xz e} Aol gt DEA|ZE-olA[ZE gk A|=e| B
QA7 275 = Case 1l Case 2 Case 3
e (1988) Az1E 374 A= 3174 A= 3714
60%-11)7H 1.129 1.124 1.124 1.135 1.135 1.122 1.122
180537} 1.033 1.034 1.035 1.036 1.036 1.034 1.034
360%--64|7F 1.013 1.017 1.016 1.017 1.016 1.016 1.015
540%-9A|7F - 1.010 1.010 1.009 1.010 1.009 1.009
720%--1217 - 1.006 1.007 1.006 1.007 1.006 1.007
9005--15A]7F - 1.006 1.005 1.006 1.005 1.005 1.005
1080%--187]7} - 1.004 1.004 1.004 1.004 1.004 1.004
1440%--247)7} 1.005 1.004 1.003 1.004 1.003 1.003 1.003
2160%--361|7F - 1.002 1.002 1.002 1.002 1.002 1.002
28805--48A] 7 - 1.001 1.001 1.001 1.001 1.001 1.001
43205--72X|7 - 1.001 1.001 1.001 1.001 1.001 1.001
14405--1) 1.161 1.158 1.158 1.169 1.169 1.156 1.156
28805--22) - 1.046 1.046 1.049 1.049 1.044 1.044
43205--32 - 1.024 1.024 1.028 1.028 1.025 1.025

- 522 -

Rt AE sk



1.20
O O OCasel
1.18 A A A Case2
A vV V V Case3
1.16—@
1.14
5]
3 1.12 —
[
5 1
4]
£ 1.08
3
&

1.06

1.04 — @
1.02 + @

1.00 —

I I I
1 2 3
Duration (day)

37 20, E7AM0| o3t B ZRRLEO| B BT

T F988014 AN A%ARPE ATE A
sllc). 9AES] IS Fo Cae 19 ASE 229
ohg AHE B RS BEsie] Uehd Asoltt.
7} Casell AVHE SAbIS FolN - wAl o ® At
B AT B AR kY 2 Uepsken,
Aok Al WA o AR SASE M2 ke
Ao Yehgh, ol thEgte Mmdt 19 199
20014 & % Qlek. mep et ZA A T A
< Asfetar, 7 AR BAE] diEge F2F A
WS Fol AT ISE ol§sk Zo] uk &
2 A FPPHOR Bk
SARe] RS Sle B AR} 2 B
197 e A BaAA, o Az

O M rE oI Ol MY M oxt
r & X R FIFE
= ;

=

o2l

>

A

o)

lo

>

m
L

e J
o=
ol rg\_g
ﬂ?
o“
B
lo
At
I
o
%
ﬂl?‘_',
poauy
o,
~N
2
A
)
i)

4 e

o

o
X #ASE BT AR 2 I ARE 283t
SEluEle] AFUR] A A8E UPdeE PRI
=2

i

2880, 4320%°] 3Pl AFHHA] -5 ARE F=3)
o] AZFF-Ql R|EAZE 1, 3, 6, 9, 12, 15, 18, 24,
36, 48, 7T2AZF @ AR 1, 2, 3ol S|Pl TAHA
7re] AR Z9-gS =30 vl - S

)
E i Aol B=E 5U3 A&7 I A1
OAIZI wE A ~
2F (Case 3)Fatt.
A WA I (Case 1) 02 2HE EHAIG= &S A&
71zt tidAdel w2 HAE 71 AEARR BiE] &

$28% #5BYE - 20084 9H

Ao UeRdth 28y #EAS B A9
A2l Zolg A% AelMe A9HA
A e Ao Uepth. Zi7te] whHo g A E SR
= AGATe] AAAFE A 2GS Zhe Ze=E U
ERon), A&7 6053 120%-0l4= Case 200 23l A
2k AT oz B 2 3E 2 Bl JeRdth
Case 17} Case 3| 23] 449 A= A2 Bissh
e APskaL Qo 71Ee] Al AP e wlwst
AS ol ZF AHEE B Case 19 WHOZ 4HASH
g7 B gl Wete g s o) 7h ¢
SR ISk 7] SA4o] tid A< fxIeF 1
A7) wizelo}.

>

)
Ry
T
1
o
oft
=é
N
2
oty
Ry
1>
tio
X
ol
3R

1440%-2} 199] A o]9ellm AdPAolA )AL
DA ok 28808 2 P 43208} 3Y o] I
AGFE AT ZH YFARE E8e TR B

Wb 2 Aol AR TRARF-YSRE BAAE
Fe3o M Bt BT AHNA B9 ARE 0|83
BRTHS FAT 5 U Ao BHwH, gt vu
9 ARE A BED AR S ARE olg] &

RN Sapsloiol & Zolh,
LAl 2

B I 7PEHeA AlFske 1071 A 2] 394}
F(1931-1999)= ©]8-3t APgetsom, ojof] A=Y

m
rok

k!

7 01%55-(2000) 1999 S=AFIRIZ|7 | I oA TE=A}, H 1A
A1 =B EREE 2, SiArEdT .

A E (2004) ThHEEA, Aol 1A,

7134 (1999) M= Xl B2 2T DB 7E0f st 917,
AR AN e AT BaA.

5, ZE, o)XY, 715(1988) LAY 7HAT} ¢)eje] A
EAIZE Hde-dzre] A, CisteSsts| 1988 A
stadtEs| JHF, UESES], pp. 216-219.

Molgr, $HE, 1An|zH2001) A= B @9 A= DB 7=,
gHEXlelEts| 20014 SEWES| =2, IeAldsls),
pp. 134-139.

S-8(2007) =28, HEZ.

Z3Hg, AR, 293, Z2F9(2006) AMEAY 1 AFE o] &
st AR e] Al 4Ky, shERtelats] 2006k M|
gtars| =23, S5rAdEs], pp. 1506-1510.

eI 81E] (2002) SHRMAIV|E.

Sk I818] (2005) SHEMAZ|EY - siA.

Frederick, RH., Mayers, V.A., and Auciello (1977) Five to 60-
minute precipitation frequency for the eastern and central
United States, NOAA Technica Memorandum NWS HY DRO-
35, National Weather Service, U.S. Dept. of Commerce, Wash-
ington, D.C.



Herdhfidd, D.M. (1961) Rainfdl frequency atlas of the united States,
U.S. Dept. of Commerce, Weather Bureau, Tech. No. 40, pp.
115.

Huff, FA. and Angdl, JR. (1992) Rainfal frequency atlas of the
midwest. Illinois Stete Water Survey Bulletin 71, Research
Rep. 92-03, Midwestern Climate Center, pp. 1-141.

Institute of Hydrology (1999) Flood Estimation Handbook.

Sarle, W.S. (1983) The cubic clustering criterion, SAS Technical
Report A-108, SAS Institute Inc.

- 524 -

Weiss, L.L. (1964) Ratio of true to fixed interval maximum rain-
fal. J. Hydraul. Div., Am. Soc. Civ. Eng., Val. 90, No. 1, pp.
77-82.

Young, C. Bryan, and McEnroe, Bruce M. (2003) Sampling Adjust-
ment Factors for Rainfall Recorded a Fixed Time Intervals,
Journal of Hydrologic Engineering, Vol. 8, pp. 294-296.

(A4 2008.6.4:41Q: 2008.7.194A1H 5 : 2008.7.19)

Rt AE sk



